
RESOLUTION NO. 3245 

A ReSOLUTION of t h e  P o r t  Commiss ion  c f  t h e  P Q r t  of S e a t t l e ,  
Kinq  C o u n t y ,  W a s h i n g t o n ,  r e a f f  i rmir ig  adopt ion of a 
M a s t e r  P l a n  [Jpda t e f o r  Seat  t Le-Tacoma 
i n t e r n a t i o n a l  A i r p o r t ,  a u t h o r i z i n q  c o n s t r u c t i o n  of 
a .:ew d e p e n d e n t  a i r  c a r r i e r  runway ,  a n  e x p a n s i o n  
of t h e  e x i s t i n g  p a r k i n g  garage ,  arid a n?w n o r t h  
e m p l o y e e  p a r k i n q  19t i n  s c z s r d a n c e  w i i h  ihc t43,ster 
P i a n  t l p d a t e ,  and r e a f f i r m i n g  c o m m i t m e n t s  t o  
f tu1 f i 11 add; t iona!. n o i s e  r e d u c t i o n  m e a s u r e s  i n  
a i c c o r d a r ~ c e  w i t h  P u g e t  S o u n d  R q i o r , a l  S o u n c i l  
H\-so!ut ion A-96,-02. 

WHEREAS, t.he ncmber  of  p i s s e n g e r s  atid a i r c r a f t   pera at ions 
served b y  Seal  t i e -Tacoma Ir!t~ernat i Q n t l  A i r p o r t  (STIA) h j v e  q r o w n  
s u b s t a n t i a ! l v  i n  t,hc i a s t  s e v e r a l  d e c a d e s  a n d  a r e  prcjected t o  
c o n t i n u c ,  10 i n c r e a z e  s i q n i f i c a n t l y  i n  t h e  f u t u r e ;  a n d  

=MAS, i n  t h e  x l d - I 9 5 0 ' s ,  t h e  P o r t  completed t h e  Ai rpor t  

carrcl t iderf  t h a t  t h e  e x i s t i n g  rttnsray s y s t e m  a t  STIA would n o t  be 
capable  f > f  servit.tq e f f i c i e n t l y  t h e  i n c r e a s i n g  deinarid p a s t  t h e  year 
2frCI0, ai:d t h e  F'cder~ii F\rLatioci A d m i n i s t r a t i o n  ( F A A )  i n i t i a t e d  ar! 
A i  rF,ort~ C ; a p . t c . i  ':y t n h a n c e m e n t  Sr,ucty w h i c h  c c n c  luc!cd tnar:. t h e r e  was 
es tenz i - ic  i!c.L;ly p r i i ; i a r i i y  i n  ponr  w e a t - h e r  c o n d i t i o n s  a s  a x e s u l t  
of :he clot;e s p a r : i n g  of the !.wo e x i s t i r t . 2  runuc3ys;  and,  ir. 1395, 
t.hi> FAA c.vrltltrt:rctl r: Capaci t.y F.rihancement, i lpdate St.:idy w h i c h  
t o r i f  i zne.:i t t i c  : v s u l t . s  vf the. e d r l  ier  ~ : ~ i p ~ j r : i t . y  si.:x:y; cind 
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b e  f e a s i b i e  t o  e l i m i n a t e  t h e  n e e d  f o r  a new runway  a t  S T I A ,  
( 2 )  a f t e r  demand management z n d  s y s t e m  management  p rq ra rns  a re  
a c h i e v e d  or  p r o v e n  riot t o  be f e a s i b i e ,  a n d  ( 3 !  when n o i s e  
r e d u c t i o n  p e r f o r m a n c e  o b j e c t i v e s  a r e  s c h e d u l e d ,  p u r s u e d ,  a n d  
a c h i e v e d  b a s e d  on  i n d e p e n d e n '  e v a l u a t i o n  a n d  m e a s u r e m e n r  of noise 
'knpacts :  a n d  

WBEREAS, p u r s u a n t  EO R e s o l u t i o n  A - 9 3 - 0 3 ,  t.he PSHC u n d e r t o o k  
t h e  Major S u p p l e m e n t a l  A i r p o r t  Stiudy, i n  w h i c h  t h e  FSRC c o n d u c t e d  
a n  e x h a u s t i v e  s e a r c h  fo r  a new a i r p o r t  s i te .  r e s u i t i n q  i n  PSHC 
E x e c u t i v e  Board  R e s o l u t i o n  E B - 9 4 - 2 1  i n  w h i c h  tne PSRE c c n c l u d e d  
t h a t  " t h e x e  are  n o  f e a s i b l e  s i t e s  f q r  a niajor s ~ i p p l e m e n t a l  a i r p o r t  
w i . t h i n  t h e  f o u r - c o u n t y  r e g i o n " ,  and a f f i r m e d  t h e  Ganera l  
P . ssernbly ' s  a p p r o v a l  of z t h i r d  runway +t STIA, p r o v i d e d  t h e  
p r o j e c t  meets t h e  demand management  a n d  n o i s e  c o n d i t i o n s  of 
R e s Q l u t  i o n  A - 9 3 - 0 3  a n d  t h e  e n v i  r c n m e n t a l  impact r e v i e w  grocess; 
a n d  

e, a i c o  plursuant.  t o  R 2 s o l u t i o n  A - 9 3 - 0 3 ,  t .he  S t a t e  
S e c r e t a r y  of T r a n s p o r t a t i o n  d p p o i n t e d  a n  i n d e p e c d e n t  p a n e l  o f  
e x p e r t s  (P3F.C E x p e r t  P a n e l ;  w h i c h  c o n d u c t e d  a n  e x t e n s i v ?  r e v i e w  c.f 
d e m a n d / s y s t e m  nanaqemerg'- .  p r o q r a m s  a n d  r i o i s e  reduction p e r f o r m a n c e ,  
a n d  on J i i l y  27 a n d  December 8 ,  1995. t h e  panel c o n c l u d e d  t h a t  
d s m a n a / s y s t e m  n a n a g e i w n t  wo!ii.d not e i i w i n a r e  t.he n e e d  for a t t i i r r i  
runway;  a n d  

WHERWS, c.n M a r r h  2 - / ,  1996, tiit: PSRC Expert .  t'ailrl iss.i:erl i t s  
f i r i a l  d e t e r m i n a t i o n  o n  nc l i s r  reduct . ion  perfo:rn;in.~C i n  w h i c h  t h e  
p a w i  mojDr i . ty  fi;u:id t h a t  t.hu r :c ' l is~'  r e d u e r i n n  w d s  not.. s s f i i c i r n t .  
Lo s a t i s f y  tile noise c o n d i t i o n  iroposetl b y  R t ~ s a l u i  i o n  &-9>-03 aat3 
s u g g e s t e d  a d d i  t- ioriilL noinc '  icdi:ct. i o n  meizS\ic<:S, &ind subscqa!:>rit. I y 
t h e  &':<iK' Kxec:iti*<e WmrrJ drtormi i i c~ t t  t hdr. i .hc regicn s h r w l d  
cont . i r lu r?  LO s u p p o r t .  i t  [ . ! t i  rl! r-itnw,-iy , a t  Sra-.'r:ic, w i t . h  irddit i ( > t i i a !  

r i o i s c .  rortiict ion rnoasurr-s t>, isc ,c i  on t tl*: $);;:-IC: ' s  r'r~:t:n:r?mc~rrtiat. i o n s i  irrlrl 
tvI  I o w i n q  st ,vcr< i :  iiwnt.hs i,! clr.:i i i ~ ~ r ~ i ~ i n r i ? .  ant1 pith1 I ( '  :+..vicw ntui 
c m i n c i i t ,  i r ~ c l x f i r l q  !.ht\ I ~ : u ~ I K : ~ >  by  ?.he k'!:t<C t;! t i t )  ~. : .5  &ttjt:ndurc, 
tht? PSHC: Ge:~(?r;rl Atiwc! t - !y  :xi J : r l y  1 I ,  i . ( > 9 b  pi?~:w:t Ftt:si:~I:.:t.iim A-:30- 
:?% ~ t o  ~~rnc:r:d t tic M r : t ~ . o p o l i t . r n  ' ~ I ~ I I I ~ ; ~ ) ~ ~ ~ ~ . ~ ~ I . ~ ( ~ ~ ~  P i c i n  LO ini::u&? a 
t t i i r i l  rirriw;~y w i . : l i  ' i t i c i i r .  i w I ; ~ l  r i i , i f i i :  : t y i i ~ i c r ~ i c a  zF.>cls:;rc%:; a r r c i  t o  :>o.:.::i1!3 
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NOW, TKEREFORE, Dg IT RESOLVED k;y t h e  Por t  of S e a t t l e  
Ccmrnission a s  :.;llows; 

Section l.:!ie Comniission f i n d s  t h a t  t h e  Supplernentai  E i S  Lor 
Proposed Master  Plan  !;paat.-. Devejopment i . .c t ions is a d e q u a t e  azd 
meets t h e  req!ii c e m e n t s  of the :;tat,? Envi ronmenta l  P o l i c y  i.ct, 
C h .  43.2lC RCW. 

Section 2 .  The Commission a d o p t s  t h e  Airport .  Master  Fiar,  
Update f o r  Sea t t l e -Tacoma  I n t e r r m t i o n a l  A i r p o r t  ds set  f o r t h  i n  
F a s t e r  F’lan Update T e c h n i c a l  R e p o r t s  N c .  1-8, date-i  a t  var ious 
t i m e s  from 1993 to 1996,  c o p i e s  of which a re  i n c l u d e d  as 
Attachment  9 t o  t h i s  r e s o l u t i z n .  T h e  Comnission a l s o  a d o p t s  t h e  
1997 Airpor t  Layout  P lan  ( A L P j ,  w h i c h  c o n s i s t s  of a set of  
d rawings ,  c o p i e s  o f  which a z e  i n c i u d e d  a s  At tachment  C t o  t h i s  
r e a u l u t i o n .  Port  s t a f f  a r e  c o n t i n u i n g  t o  c o o r d i n a t e  w i t h  t h e  
F e d e r a l  .*.viation A d m i n i s t r a t i o n  ( F A A )  fOK r e v i e w  and a p p r a v a l  of 
t h e  ALP p u r s u a n t  t o  R e s o l a t i o n  Nc.  3212 ,  A s  hxended.  S t a f f  a r e  
a u t h o r i z e d  t o  adjust ?.he Master  P l a n  Update ,  ALP,  and m i t i g a t i n g  
measures i n  order to  f i n a l i z e  t h o s e  plan= provizied t h a t  any  
s u b s t b n t i a l  c h a n g e s  must be rev iewed by t h e  C o m m i s s i o n .  

Secticn 3.13 a c c o r d a n c e  w i t h  t h e  Master Plan  Uptiate, and  
subjec t  t o  r e q u i r e d  p e r m i t s  >r?d a p p r o v a l s  f rom o t h e r  gove rnmen ta l  
e n t i t i e s ,  t h e  Conmiss ion  g r a n t s  f u l l .  approval f o r  t h e  c o n s t r u c t i o n  
of a new 8500- foo t  dependent  a i r  c a r r i e r  runx-y with i t s  
cec t e r l ine  l . oca t ed  n o  f u r t h e r  t h a n  2 5 0 0  f e e t  w e s t  i;f t h e  
c e n c ~ e r i i r , e  of runway 161,/34R and ds.’:slopriicnt of t a x i w a y s ,  
nav iga t iona : .  a i d s ,  and  other. a s s o c i a t e d  f a c i l i t i e s  ( t h e  ‘‘ne)% 
C i J l l W < 3 y ” )  . T h e  E x e c x t  i v e  D i r e c t a r  and  t h e  Director ,  A.viat.ion 
Division, a r e  e a c h  a u t h o r i z e d  t o  t a k e  i r L l  r;?r:sssar;y and  
a p p r 0 p r i a t . e  a c t i o n s  t o  construct. t h e  n e w  runway, w ~ z k i n  aurl:ori?.e.j 
budget. l i m i t s ,  inclL;..+ing b . ~ t  not: l imi t ed  t c  r e t a i n i n q  p r o f e s s i o n a l  
s e r v i. c‘e s , p t a n  s :i pet? i f: i ca t 1 on s . 9. c a n  t s , 
a d v e r t i s i ’ n g  for  b i d s ,  anci e x e c u t i n g  cor.t,racts. T h i s  authc!rii::ati.nn 
i n c l u d e s ,  bu:: is cor. l i m i t e d  t o ,  the f o l l o w i n g :  

p r epa r .i nq d nd cl cce p t i n y 

a.  C a n t i n u e  p r e p d r a t i o n  .of t.ha f i n a l  e , i q i n w r i n q  ifr:sign 
fcc t h e  new runway w i t h i n  a u t h o r i z e d  budge t  Limits. 

b.  Cont.i,n;ie 3e:’ejcprnerit. and im~temen ta t . i o r t  ,>f a program 
f o -  :.he a c y u i s i s i o n  o f  r-:ecessary p r o p e r t y  int .ecc5t .s  tor t h e  new 
runwdy.  The <iceas of a c q u i s . i t . i a n  ‘2r-e d e p i c t s d  in t h e  ALP drawinq:i 
dt A t  cachment C .  A u t h o r i z a t i o c  is g r a n t e d  t.c! i ~ n s t i t u t e  
a s q a i ~ s i i i o r i  r;f€nrs by J u l y  1 ,  1997. ‘:he Manage? of Noise Wernidy 
is act.ho:,ired t o  take  a l l  !:ec.essary ~ t e p s  tc either d r r a n q e  EDr 
:.he Yaie or d e m o l i t i o n  cE acquired taouses o r  o t h e r  s t r u c t u r e s ,  as 
app r o:, r 1 a t. e 

c .  A c q u i s i t i o n  of  fill^ m a t e r i a !  and  p r e p a r a t . i o n  of s i . t c s  
r.5 place  s u c h  f i l l .  

d . C o n t i n u e  a p p l i c a t i o n  f a r  and  p r o c e s s i n g  of a l l  
n e c e s s a r y  p e r m i t s ,  a p p r o v a l s ,  and r i g h t - o f - d a y  vacat ions fo r  
c o n s t r i x t i o n  of t h e  new rxfiway, i n c i a d i n g  t h o s e  n e c e s s a r y  :or t h e  
m i t i g a t i o n  measu res  i.n &tt .achment D .  

r j ,  E x e c o t i o n  of a mcmc-randuin of u n d e r s t a n d i n g  between t h e  
Port and C i t y  05 .Suburn  r e g a r d i n g  d e v e l a p m e s t  of a wer i and  
tn 1 r iqa t i r n  s i t  -? . 

f . E x e c u t  im  of :* Xemorsndun o f  Under s t and inq  hetKeen t h e  
ForL and C i t y  o f  i k s  MoLnes for  su t l th  bor rcw sit.e JEveLopmeiiL. 

g .  ExccuLion o f  a -ei inbursab?e agreement  w i t h  t h e  FAA w i t h  
r e q a r d  ro a i r f i e l d  improvemenrs i n c l u d i n g  r e foca t ion  nf 
n a v i g a t i o n a l  a i d s .  



ii . ~;c .~ ! . . i n i . i~  c-o w o r k  x i i h  t h e  FAA and  n t h e r  i n d u s t r y  
r e p r e s c n t a c i v e s  o n  poter ;c ia l  techno!oy*c:al a d v a n c e s  t h a t  couid 
e n h a n c e  t h e  b e n e f i t s  of ~ r ~ v i . d i n g  a d d l  t i o n a l  air fie15 c a p a c i t y  a t  
Sea t t 1 e -Tacoma 1 n t e x na  t i una  1 .:.i rpo r t . 

i .  3 e v e i o p m c n r  arid i m p l e r n i J n t a t i o n  of a ccmprehenS lv*  
p i ib i ic  i n f o r m a ' i c n  p r o g r a m  ts keep a i r p c r t  n e i g h b o r s  infor rnzd  ,r)n 
t h e  progress  of a c q u i s i t i c n  and d e v e l o p m e n t ,  i n c l u d i n g  IC 
i n f o r m s t i o n  " h o t l  i n e .  " 

Section 4 . T h e  E x e c u t i v e  Director a n d  t h e  a i r ec to r ,  A v i a t i o n  
D i v i s i o n ,  are each a i i t h o r i z e d  t o  t a k e  a l l  n e c e s s a r y  a n d  
a p p r o p r i a t e  a c t i o n s  t o  c o n t i n u e  p r e p a r a t i o n  of p l a n s  f o r  and 
i m p l e m e n t a t i n n  of t k e  m i t i g a t i n g  measures i n c l u d e d  i n  A t t a c h m e n t  D 
t o  t h i s  r e s o l u t i o n ,  w i t h i n  a u t h o r i z e d  b u d g e t  l i m i t s .  

Section 5 .  I n  a c c q r d a n c e  w i t h  PSRC R e s o l u t i o n  A-96-.02, t h e  
P o r t  C o i m i s s i o n  r e a f f i r m s  i t s  corrmitrnent t o  u l l d e r t a k e  t h e  
a d d i t i o n a l  n o i s e  r e d u c t i o n  m e a s u r e s  c a l l e d  f o r  b y  t h e  PSRC which  
a r e  l is te3.  i n  " S e c t i o n  I :  T h e  Port of S e a t t l e "  of HGpendix G t o  
t h e  M e t r o p c l i  tan T r a n s p o r t a t i o n  P i a n  ( i . n c l u d e d  a s  At t a . chmen t  F t o  
t h l s  Conmi5s ion  R e s o l u t i o n ) .  F u r t h e r ,  i n  2ccordance w i t h  
"Section V: M o n i t o r i n g  Compl i ance"  of A p p e n d i ~ x  G to - t h e  
M e t r o p o l i t a n  T r a n s p o r t a t i o n  P l a n ,  t h e  P o r t  commits t o  c o n t i n u e  
r e p o r t i n g  t o  tt;e FSKC twice y e a r i y  o n  progress  toward t h e  
a d d i t ; o n a i  n o i s e  r e d o c t i o n  m e a s u r e s .  In a d d i t i o n ,  t h e  C n m n i s s i o n  
s t c c n q l y  endorses t h e  Puget 5ound  Reqior.;l C o u n c i l ' s  commitment, 
as se t  r'arth i n  Appracdix G, S e c t i c . : i  III, It.en I of t h e  
Met ropo l  i t a n  T r z n s p o r L a t i o n  P l a n ,  t o  d e v e l o p  op t ions  t-2 p r o v i d ?  
f\?r t h e  r e q i a n ' s  lcnq r a n q e  a i r  c a p a c i t y  needs beyond  t h o s e  
p r o v i d e d  k,y i m p r o v e m e n t s  Lo Sea-Tac I n t e r n a i i o n a l  A i r p o r t .  



the r:ew runway and parking expansions :is demand for  these other 
faci 1 it ies warrants . 

Section 10. The adcption of this resolution constitctes a 
" f i n a l  decision" by tile F o r t  of Seattle for purposes of appeal Of 
the Port's compliance with SEPA, Ch. 43.21C RCW. Notice of  the 
adopticn of this resolution ~ ' n ~ 1 1  be prcvided in the macner 
specified in the Port's SE:FA AppeaJ. Resolution No. 3211. ACY 
appeal must be brought within the time a n d  in the manner specified 
in the P3rt's SEPA Eosolution 140. 3211. 

Saation 11- If a n y  provision of this resoluticn is held 
invalid, the remainder of this resolution remains in effect. 

Commission of the Port of Seattle this 

af the Commissioners votin.3 in 
, 1997, and duly authenticated 

~ 

favor tnereof and the seal of the Comission duly affixed. 

-6- 
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w a s  Forecast-, f o r e c a s t i n g  is mcre a n  art t h a n  a science.  A s  d 
result ,  p r e c i s e  : o r e c a s t i n g  f o r  s p e c i f i c  f u t u r e  y e a r s .  
p a r t i c u l a r l y  years more t h a n  i 0  y e a r s  in t h e  f u t u r e  i n  t h e  
v o l a t i l e  a i r  t r a v e l  i n d i i s t r y ,  i s  v e r y  d i f f i c u l t .  

AS a i r p o r t  master p l a n s  a r e  c o n d u c t e d ,  fo recas ts  *re t h e  
f o u n d a t i o n  upon which a f u t u r c  p l a n  Is b u i l t .  I n  t h e  forecast.inq 
process, p r o l e c t e d  a i r  t r a v e l  dcrnarid is  a s s i g n e d  t.o s p e c i f i c -  t . i m e  
p e r i o c l s .  Due t o  t h e  need t c  base these a s s u m p t i o n s  o n  d nimbi.!' of 
' l a r iab les ,  a i r p o r t  mas ter  p l a n  i m p r o v e m e n t s  a r e  t y p i c a l 1 . y  
assccizted wit.h a level o f  d c t i v i t y  i n s t e a d  o f  a preci: :e y e a r ,  -IS 

w a s  the a p p r o a c h  t.aken i n  t h e  !;ea.-Tac f i i r p o r t  Master PLar? UpJatt?. 
T h e  F i n a l  EIS recoqnizc-ci t h e  difficulty i n  fc:ecascin,; and 

presented t!irw p o s s i b l e  siierituios a? how g r o w t h  rn iqhc~  di f f e t  fr:m 
t h e  blaster P l a n  Update Earccasr . 'Phr: new tr,recast preporcu by :.ne 
Poc: of S e a t t l e  ( h e r e a f y e r  r e f e r r c d  to ,as " t h e  Port"] for  t h e  y e a r  
2010 are  s l l q h t . ! y  h i r ;hc r  !.hL:iii w a s  oxamirlwl f o r  the i a s t w  ( 7 r o w t . h  
scena r ios  ( t 7 . 9  mi1::Qn i>npt<ancmcnt:: :!*;r.su$ 17 .  i n ; i l : o n  
~1131 d neme (it F; : <:or; :i i t . z : d  i r: r. i l t '  F i ! :A ! F: i s . 
ii-. 2 c o n s e q u e n c o .  t.hc :'<>r: : b l x t  ?Ai, e ' t r ; ~ l u a ~ c d  t h e  FAA'!.: '?A?' < l a ? . d :  
L I I:O d e t e r m i n e  ir:n r t l ! i < i t ~ \  i.i.:.y clnti .:!) 1 . 0  exDminc! t . t ~  imp:::.$: - ~ i  
demand growinq f a r t e i  than t h o  P1a:;t.ttr I'L.2n ilpdatr?. €b:icd ,.jn !.hi:; 
r e v i e w  arid the developmeni !.>f t he  ne:w 'i'csrr. lorecasc., the FAA ..ifid 
the Port t h e n  a9rec.d thrit. : J ! k I i : i G m L  e n v i r o n v e n t a !  a n n l y s i s  w a s  
w a r r a n t e . 4  t o  i>ss<!:>s c h c  i!pp,lct:; a f  t h e  Mas::!?r FiLir> U;jl!;tt~t- 
i m p r c v e m e n t . s  re1af. i .w L<> :.he h i q h , r r  passcncjcr .rncI o p c ~ r a ~ ; t x i : ~  
: o r e c a s t .  

, 



COMPARISON OF DEMAND FORECASTS 
(hlmtcr Plan Update. FAA ThF, und new Porl d Nesttic forecast) 

Unconstrained Aviation Demand Forecast Comixirisorl 
.- I995 

Operatiom 
Flight Plan n/a 411.(wo 429.000 447.(300 
Mwer Plan Update nla 379.200 39,',500 405.800 
FAA 1997 ThF 38tJ.536 433.<!0 478.050 528,200 
New Pori o l  Seatrle 386.536 4OI).o(X) 445.000 474.0(x! 

Enp!aned PassenRers 
Flight Plan Id3 12.700.oil(~ 15.000.000 I?.o(x).WW) 
Master Plan Upctrte d a  I1.9OO.o(w 13.400.W> i5.3(X).M3 
FAA 1997 TAF L 1.3R6.(W 13.920.m l6.290.liJO IP.95O.fXW) 
New Pori of Seattle I I .3H6,O(Xi 13.700.0!)0 15.703,cxjo 1 7 . ~ ~ . 0 0 0  

Exiating poor weather delay problem and third runway 



- t.- 





S y s t e m  ? ' an  (RASP)  element u t  :he ? k t r o p c l i t a r i  T r a n s p o r r a t i o n  
P l a n ,  w h i c h  a l s o  c o n c l u d e d  t ! ; ~ t  r h e  e x l s t i n g  Sea-Tac- .airfield 
w o u L c i  n o t  be adequate 1.2 rnc.:ei r c c j i o n a l  < 2 i r  t r a v e i  needs ;Jast 2009.  

Flight Pl8n Study and E I S  



T h e ,  C i t y  of Federai  Way f i l e d  a n  a d m i n i s t r a t i v e  appea l  c h a l l e n g i n g  
t ~ h e  a d e q u a c y  of the programm~ai iz  F l i g h t  P i a n  EIS t h a t .  h a d  b e e n  
prepared j o i n t l y  by t h e  PS3C and  t h e  P o r z .  F o l l o w i n g  e x t e n s i v e  
r e v i e w  of t h i s  i s s u e ,  a n  indepencient .  h e a r i n g  e x a m i n e r  of t h e  FSRC 
deternined t h a t  t h e  E 1 5  was d d e q b a t e .  Also d u r i n g  t~his t i m e ,  t h e  
A i r p o r t  C o m u c i t i s s  Cc . j : i r ign  (g i t i - s  of B u r i e n ,  Des Moines ,  
Normandy P a r k ,  .and T ~ : k w i L a l ,  f . i i e d  a L a w s u i t  d g a i n s t  the P o r t  
c h a l l e n g i n g  t h e  a d e q u a c y  o f  t h e  F i i g h t  P i a n  €15. ':he X!: 
e 3 i r e n t u a i l y  x i t . h d r e w  t h i s  s u i t .  

M a s t e r  Plan U p d a t e  and E I S  
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corlcourse t e r m i n a l  b u i l d i n g  n c r t h  of t h c  e x i s t i n g  terrnina!, 
i n c l u d i r i g  a p p r o x i m a t e l y  29-25 new j a t - e s  a n d  new p a r k i n g  f a c i l i t i e s  
( t h e  Ycrtti [:nit  T e r m i n a l  c.?ption) . 

The FAA a n d  P o r t  - conduc ted  t w o  public h e a r i n g s  or: t h e  D r a f t  Master 
P l a n  Updat.e % I S  a n d  s o l i c i t e d  p u b l i c  comment o n  t h e  E I S  ar.d t h e  
proposed Master F l a n  !Jpdate .  T n e  h e a r i n g s  were wel l -a t tended  a n d  
e x t e n s i v e l y  c o v e r e d  hy t-he l o c a l  m e d i a .  A g a i n ,  t h o - J s a n d s  of pages 
<If w r i t t e n  comments  were rece.Lved,  a n d  the FAA a n d  Por t  reviewed 
ar.d r e s p o n d e d  t o  t h e  corrmclnt.s in the F i n a l  EIS t h a t  was i s s u e d  i n  
F e b r u a r y  l 3 9 6 .  

Mastor Plan U p d a t a  SupplesentaL E I S  

A:i il result o f  t h e  h i q h e r  ,i:rport. a c t i v i t y  p ~ o ? ~ ~ ~ t i ~ f i s  i n  t h e  
tipdat.c?d fo recas t s  discussed c i i r l  i e r ,  :-he FAA a n d  the  P ~ r f  rnadc t h e  
c:ctcision i n  I>eccnber !396  T O  p r e p a r e  :I SupplemcntaL EIS ! S E I S ) .  
t i ~ ~ e d  o n  Lhe n e w  E n r c c a s t s ,  P o r t  st:aff iz-exa%ined :ne t i m i n g  13f 
i:ht>,n i ~ e d  fiiciLit:it%s w o i i i d  be r i e e t i e t i .  As &marxi is t>xpixtc!ii t.r> 
g row f a s t e r  than ear Li$r i d e n t i . f i a d ,  new terminal dnd l a n i l s i d e  
fAdilitiRS w 0 r : l d  be needer! soocer. T h e  flew p h a s i n q  p l a n  ir?dL::ated 
t . h a t  w h i i e  t h e  neri runway s h o u l d  bs? i n i t i a t e d  a s  Socn  a s  possible, 
e x t 6 n c l i n q  t h e  c n n s t r u c t i o n  schedule fron! 5 years  t~ 8 years  w o i i i i ;  

e n a b l e  t h e  Pcrt 1.0 u n d e r t a k e  t h e  necesnzry terminn1 and :and:;ide 
improvemeties needeci LO a1 l e v i ~ a t e  p a s s e n q e r  conqes t ion  and  
.I nconveriiences . Tn addition to these  i s s u e s ,  < h e  SEIS di30 
t;pda::od i n f o r m a t  ior) 3 . m  tP,e act  i c l r l s  b y  Local cumr.uoit ies ,  thfi PSRC, 
and  o t h e r s  t h a t  had occurre<? S I Z C C  t h e  F i n a l  !:I5 was p r e p a r e d .  

Some comfGer!ts on the Draft .  SEIS  s:.iyqesteci t h a t  t h e  E I S  shoii\tl tia;rr? 
considared t . he  p a t e a t i a l  inpacts 3:  the Master ? l a n  ($date a c t i m s  
beycrid t h e  y e a r  2010 iL.e., y e a r  2020)  as was done i n  t h e  p r i o r  
E:S. However, a s  c l ~ s c u s ! ~ c ~  i n  the r ' inal  SETS responses t o  
'3omments, tae  SEIS dlr! co!?sl.ecr t h e  p o t e n t i a . 1  ,ic:pacts t h r o u g h  t h e  
year 2 0 2 c .  T h i s  i n f o r m a t i o n ,  w h i c h  is s e t  forth a:. Appendix 3 of 
t h e  S E I S ,  '*as based i>n a n  e x t r a p o l a t e d  a n a l y s i s  cF i n f o r m a t i o n  
f r c n  e a r l i e r  ysars.  

A more d e t a i l e d  a n a l y s i s  :than kiiar is i n c l u d e d  i n  A p p e n d i x  3 Would 
::UT be prodiJctivc a n d  2.5 !ict essential t o  r e a s o n e d  choice among 
a i  r r r r , a t i v e  c 'xrses  cf a c t i c n  i z  Chi;. ~ a s : e r  P l a n  Upiface. S p e c i f i c  
a c t i v i t y  l e v e l s  and L h e i r  c l s s3c iacec j  e n v i r o n n e r , t a l  impacts  b e y o n d  
t h e  year 2012  ti.^., year 2 0 2 0 )  a r e  nGp reasonably f o r e s e e a b l e  a t  
this ciae. B e c a u s e  of t h e  u n c e r c a i n t y  of  f o r e c a s L i n g  tc t.he y e a r  
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2 0 2 0  a n d  tne fact .  t t .a t  the r e s u l t i n g  impac t  a n a l y s i s  would be v e r y  
s p e c u : a t i v e ,  t h i s  i n f o r m a t i o n  i.s of 1inite.l v a i u e  i n  t h e  d e c i s i o n -  
m a k i n g  process .  Also ,  as c!iscussed i n  d e t s i l  i.n t h e  a l t e r n a t i v e s  
s e c t i o n  o f  t h e  FEIS ,  S E I S  and  i n  o t h e r  dcc . . nen t s ,  e v e n  i f  t h e  
i m p a c t s  of t h e  M a s t e r  P l a n  lip:late i m p r o v e m e n t s  a r e  grea ter  t h a n  
a n t i c i p a t e d ,  c o n c l u s i o n s  c o n c e r n i n g  t h e s e  p r o p o s e d  i m p r o v e m e n t s ,  
r e l a t i v e  C . 3  L h e i r  a ? t e r n a t i v e s ,  w c u l d  n o t  d i f f e r .  

I n  a p p r o v i n q  t h e  p ro jec t - s  i n  t h e  Master P l a n  U p d a t e ,  t h e  Por t  i s  
i l ~ t  m a k i n g  d r c l s i o n s  t .h&t wi1.i acconunodate e v e r - i n c r e a s i n g  
a i r c r a f t  @ F o r a t i o n s  at. Sea'l'dc Ai rpor t  t h r o u g h  t h e  y e a r  2 0 7 0 .  
F u r t h e r  decisions w i l l  be n e c i e s s a r y ,  e s p e c i a l l y  w i t h  r e g a r d  to 
n e c e s s a r y  tanc ls j .de  impi:ovcncni.s, before the a i . rpo r t  w i l l  be a b l e  
to  dccoinmodat.e s u 5 s t : a n r i a I  i y  Ipoce a i r c r a € t .  o p e r a t i o n s  t .han  t h e  
a i ;por r ;  can accomoda!.t? i n  ?910. Before t h e s e  dec is ions  a r e  :nade, 
t!iricn w i l  i t.c fur?.hcr o n v : r ~ n n l e n t 2 1  r e v i e w  ant i  c o n s i d e r a t i n n  , i t  
~ p p  i i t a b  I e i:n v i c o n m  n f~ ;i ! r t?cj i i  1 I. i i>n s . 

PSRC-mmdated  studies of alternativr airport sitma, 

d.snr*nd/oystam nnnayeumnt, and noire mitigation 



.. approva l  (?f a new rucway -;t : e a - ' l d c  , tnd c o n c l u d e d  t h a t  it x o u l d  
p r o v i d e  <idequate c a p a c i t y  f o r  ihe r e q i o n  t h r a u g h  t h e  year 2 0 3 3 .  
Also a s  p s r t  ~f the :lirec::or: e s t > i b ! i s h e d  i n  PSRC R e s c l u t i o n  A - 9 3 -  
0 3 .  t h e  FSHC e s t a b l i s h ? ?  :>n i n d e p e n d e n t  r.hree-mernber p a n e l  o €  
experts from o u t s i d e  t h e  r e g i c ~ n  t o  d e t e r m i n e  w h e t h e r  t b e  P o r t ' s  
n o i s e  r e d u c t i o n  3oais a r e  beir?y net  and  w h e t h e r  l e m a n d / s y s t e m  
managerrtsnt m e a s u r e s  r s u L ~ 1  +?fer  t h e  n e e d  for  t h e  p r o p o s e d  new 
runway. A f t e r  nore t h d n  L! year o f  r e v i e w ,  the PSRC E x p e r t  Panel  
ie:cr?lined i n  a serAes 3 :  w r i t t e n  o rders  t h a t  demand/syst:em 
manaqement  mi'asurifs a r e  rioz i e a s l h i e  f o r  c i e f e r t i n q  t h e  n e e d  ~ J K  
t h e  prc;pcsc:d runKay ~ n d  !.&it: y h r s  ccndi t : ion  O F  PSRC Resol t i t ion A- 
93-03 t:od been t a l l y  S A ? . ~ S T  i t x i .  

O t h e r  S t u d i r r  



. I !  . . ,  
. '  I '  : , . ! ' ,>3  

- i 2 -  



7,500 '  runway s e p a r a t e d  by 2 ,500 '  arid s t a g g e r e d  935' on 
t h e  n G r t h  end 

8,500 '  runway s e p a r a t e d  by 2 ,500 '  

8,330' runway seprlrated by 3 ,700 '  

A fiew runway s e p a r a t e d  Less t h a n  2 ,500  Eeet froa the e x i s t i n g  eas t  
iunway wculd  n o t  permit .  d u a i  poor  w e a t h e r  a r r i v a l  StrEamS a n d  
t h e r e b y  would not s i g n i f i c a n t l y  K P ~ U C ~  d e l a y .  O p t i o n s  s e p a r a t e d  
by 2 ,5QC'  would permit dua i .  s t a y q e r e d  ~ r i i v a l : ~ ,  41th i h e  t y p e s  o f  
s i r c r a f t .  ab l e  to u s e  t h e  ranway d e p e n d e n t  on i t s  !et;gth. & 
7, 000'  , 7 , 5 0 O ' ,  or 8,500'  runway a t  2,500'  s e p a r a c i o n  meld be 
s u f f i c i e n t l y  long to a c c ~ m ~ d ; i t e  b e t w e e n  91- 99% (depsndirg  O n  i ts  
.Length) of a i r c r a f t  i l s inq  Sea-Tac i n  2032 anb b J w i - ? d  p:::>:rrd6' 
s u b s t a n t i a l  d e l a y  s a v i n g s  b e n e f i t s .  A riew runwa'q separated ?, 308' 
from t h e  e a s t  runway w i t h  the use o f  tas t - radar  iprecis?n,n runsay 
m o n i t o r )  co!licl pocen t  i d 1  i y  a L l u w  for i n d e p e n d e n t  duai siniu1tancm;s 
( n o n - s t a g g e r e d :  a r r iv .31  strc~xn;: dl;ri*;q ;mor w e a t h e r ,  b g t  voirid :>at. 
produce  s u b s t a n t i a 1 i . y  mo:e cicldty snvinqs ber,cfi ts :hrcjuc;h khe yuec 
2023 p:anninq horizon :.han ~ 3 1 1 1 1 1  .:I runway sepSe'at.ed by 2, 500' . I n  
a d d i t i o r : ,  a 3 ,  300' separar ion would have qrcat.!? i r -  ,,. reased 
environmenca! impacts :ind cmnstruct. i o n  cnsrs .  Bast? t i  on chest?  
f ind i .ngs ,  t h e  Master  Plan anii F:!:: cvaiuated n e w  rorway nF: iOf?5  
sen::ratetl b y  2, 500' from t h e  cast. runway with ~ l e r ? ~ t h s  a €  7,532' 
? , ? O C ' ,  and 9 , 5 0 0 ' .  

.I. Potenttrl environmental imp acts or the Water Plan developant -._ 
aotiona including the new runway 
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t h a t  S e a - T a c  w a s  approdch inq  i t s  a i r f i e l d  c a p a c j . t y  a n u  c a l i e d  f Q r  
t h e  s ta t .e  t.0 e n s u r e  t h a t  c a p a c i t y  st a i ~ r p o r t s  t h r o u g h o u t ; t h e  s t a t ?  
i s  p r e s e r v e d  a n d  t h a t  new c a p c i t y  n e e d s  a r e  a d d r e s s e d .  

:ir summer 1996 ,  t h e  C i t y  c €  B u r i e r .  released a p r e l i m i n a r y  d r a f t  
r e p a r t :  t i t l e d  " C i t y  of B u r i e n  Teattle-fiacoma Airport Master P l a n  
U p d a t e  Studies E n v i r o n x e n r a i  Tssues M i t i y a t i o n . "  Or; November 25 ,  
1996, t h e  P o r t  s u b m i t t e d  co rmen t . s  on t h e  p r e l i m i n a r y  d r a f t  r e p o r t  
a n d ,  o n  March  2 7 ,  i 9 9 7 ,  t h e  C i t y  j .ssueci t h e  r e p o r t .  A r e s p o n s e  t o  
t n . ~ s  r e p o r t  is se t  f c r t h  a t  p p .  F-58 t h r o u g h  F--65, Appendix F, !,f 
t h e  F i n a l  S E I S .  T h i s  repor t  a n d  :.he r e s p o n s e  were c o n s i d e r - e d  
p r i o r  t o  t.he Port iCoT,rnisslor.'s a d o p t i o n  of h e s o i u t - i s n  No. 3245.  

3 .Alternatives considered 

Fl ight  Plan Study 

No a c t i o n  

Limited e x p a n s i o r ,  o f  Sea-Tar: hirpcrl: 

Ex[mnsir,:i c,t Sea-Tdc A i r p o r t ,  i n c l u c i i r i g  ,I new a i r  corrisr 

Closure of Sea-Tac and dsv r iopmen t  o f  a rrpiacemenc a i r p o - t  

M:iltipLe a i r p o r t  s y s t e m  i n v o l v i n g  sea-'?ac aild one or  -\ore 

k s i n g l e  remote a i r p o r t  t-o be f u n c t i o n a l l y  l i n k e d  t o  Sea-Tat 

&ma n d  md n a:l erne n t inea s l i  r c 

?Jew a i r  n a v i q a t i o n  and a k r p l a n e  t e c h n 5 l o g i . e s  

H i g h - s p e e d  q r o u n d  t r a n s p o r t a t . i c , n  

i e r tg th  runway 

smailei  supplemenra! c ~ ~ r [ ~ o r t s  

T h ? s e  system a l t e r r . a t i v e s  wel--e evalt1ati.d based o n  a series of 
c r i t- e r L a  whi  cii : nc 1 tided : 1) a i r s p a c e  and t h e  p resence  of 
i rorrf l ic ts  w i t h  o t h s c  a i r p c . r t s  :or r s r r a i n ;  2 )  o p e r a t i o n a l  c a p a c i t y ;  
3 )  a c c e s s i b i l i t y  t o  the R e g L o n ' s  r e s i d e n t s ;  4 1  ecclnomic inpacts; 
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Noise and land use 

The p e r c e n t a g e  of peopLe, h ~ u s i r . y  u n i t s ,  and a r e a  . i f f e c t e d  by 
sound i e v e l s  of  DNI, 65 and  greater i s  e x p e c t e d  t o  d e c l i n e  in t h e  
f x t u r c  i n   cornp par is on to , c u r r e n t  anif p a s t  noise e x p o s u r e ,  
:egardless of f u t u r e  development  ~t Sea-Tac AirporZ. This d e c l i n e  
i n  impac t s  is e x p e c t e d  d u e  t o  t h e  F o r t ' s  n o i s e  r s d u c t i o n  proyram 
a n d  t h e  Fed-ral. mandate to phase-cut Stage 2 a i r c r a f t  n o  l a t e r  
t h a n  t h e  yea r  2090 .  

I1.3!0 4.820 
I1.710 4.xzo 

I1.3iO 5 .060  
i 1,310 4,520 

Area (Su Mi) 
12.23 

6.Xi 
6.81 

6.61 
6 x 5  

7.0x 
7.68 
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While t h i ~ s  a n a l y s i s  h a s  focitsed c)n !.he areas exposed  t o  DlJL 65 and  
q r e a t e r  sound levels, t h e  E I S  ?Is@ p r e s e n t e d  t h e  i m p a c t s  
a s s o c i a t e r i  w i t h  DNL 6C. Fc;: r e s i d e n t s  t h a t  ~ K P  d i s t u r b e d  by no i se  
! . e s s  t h a n  DNL 55, t:hese :rnp;lr:ts c o u i d  con:.inue a n d  change  
slightly. A s  is shoun by  rhe a s s e s s m e n t  of coise i m p a c t s  c a u s e d  
by a i r c r a f t  t l y i : \ g  a t  i ? l t i t * ~ d e s  betweer: 3,000 fee; dnd IE l13G0 
fecit, t h e s e  impac t s  a r e  no.. e x p e c t e d  t o  be s i g n i . f i c a n t .  

. . : : ~  , 
. ,  . . .' . I ,." 
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T u k w i i a .  I n  a d d i t i o n ,  t h e  K i n a  C o u n t y  C o m p r e h e n s i v e  P l a n  a n d  
Countywic ie  P l a n n i n g  Policies dnd  Puqe?. S o u n d  R e g i o n  P l a n  ( V i s i o n  
2 0 2 0 )  are  d i s c u s s e d .  T h e  p r D p a s e d  Lrnprovements  a r e  c o n s i s t e n t  
w i t h  t h e  p1ar.s a n 3  p o l i c i e s  cf tfie P u g e t  S.>und Reyion as w e l l  a s  
: hose  of K i n g  C o u n t y .  Sea-Tac Airport l i e s  wholly w i t h i n  t h e  C i t y  
o f  CeaTac ,  w i t h  t h e  axception of a p o r t i o n  0: p r o p e r t y  in Des 
M o i n e s  t h a t  w a s  s q u i r e d  for  n o i s e  n i t i q a t i o n .  The  c o n s t r u c t i o n  
O E  t h e  p r o p o s e d  new parzlicl runway ilnd o t h e r  e l e m e n t s  o f  t.he 
Master P i a n  Update i m p r o v e m e n t s  w i l l .  be c . o n d u c t e d  almost e n t . i r e 1 . y  
i n  the C i t y  of  SeaTac. The t 2 i i t e P . t  to w h i c h  t.!;c c o m p r e h e n s i v e  p l a n  
~ o L i c 5 e s  i .n Cho C i t y  o f  SeaToc  would ? o v e r n  the :4zstrr P l a n  Update 
i rnprovement .s  IS c u r r c n t i y  t h e  sirbject.  :?E L I ~ I  i n t c r l v c a l  r , : o c ; . S S  
b e t x e e n  t h e  P o r t  a n d  C i t y  o f  SeaTisc:. 



s u n n y  T e r r a c e  E l e r n e n c a r y  School ' S i 2 6 )  would experience a n  
i n c r e a s e  o f  5 .2  I X L  i n  2010; 

B r u n e l l e  R e s i d e n c e  ; A 2 Y i ;  w o u l d  e x p e r i e n c e  a n  IncLease  of 3 . 6  
DNL i n  2010 ( t h e  hawse ne  i o n q ~ r  P X L S ~ S  ,?n the pr@percy; ;  

C o i l  House (El16) would  ; I .upmicnse  ,?n i n c r e a s e  nf t . 9  DiJL. !n 
2010; 



510 ,000  per r e s i d e n c e .  Tnn a d d i ; i o n a l  s o u n d  i n s u l a t l o n  measures 
t.tiat. cogld be r e q u i r e d  i n c i u c i e  new w i n d o w s ,  new doors, and  t -hicker  
walls. 



dct ion .  A s  is shown i n  A p ~ e n f l ~ ~ c e s  K a n d  T of t h e  F i n a l  L I S  f e w  
::onrnents c o n c e r ~ i n q  t h e  p r o q r a ~  were r e c e i v e d .  T h e r e f o r e ,  2s the 
probabie i m p a n t  c f  l o w  f l y i n q  a i r c r a f t  would n o t  be e x p e r i e n c e d  

' n i l  1.1 ~ e c e i v p  f u r t h e r  c o n s i d e r a t : i o n  d u r i n y  t h e  f o r t h c o m i n g  S e a - T a c  
~ i r p o r :  FAR P a r t  150 :Jpdate ,  which t h e  P o r t  a n t i c i p a t e s  
unde r r . :>k inq  d u r i n q  1997 ~ ic i s  a n t i z i p a t - e d  t h a t  d u r i n g  t h e  ? a r t  
: 5 C  (Jpdate ,  t.he Por t  wi>u:d f j J r c h e r  e x p i o r e  t . h i s  actio,-I w i t h  the 
specific r e s i . i e n ~ s  w i t h i n  t h e  Approach ' T r a n s ! . t i o n  Area, a n d ,  i f  
&.he resi ler : ts  si; dcs t r e ,  ' t s r ; lbl  ~ s h  a program i n c i i u d i n y  r e i u c a t  i o n  
ob i <I c t L ve s , t. 1 m i :17 

.... ~ . : ~ . i 1  r the o p e n i x 3  of t.he proposed  new p a r a l l e l  r i inway,  this o p t i o n  

. .  

n d  f u ::d i nci p r io r i t i e t i  . 

. . .  . .  . , 4 .s3 



For  the purpose  of t . he  R e s o l u t i o n ,  t h e  term " e i j . q i b i e "  is a i i  
s i n q i e  f a m i l y  p r o p e r t i e s  L o c a t e d  x i t h i n  t h e  Noise Remedy Boundary ,  
3 s  e s t a b l i s h e d  by  t h e  Port's 1985  ? a r t  150 S t a d y ,  w i t h  t h e  
except io?  of homes b u i l t  a f t e r  a p p r o p r i a t e  b u i l d i n g  codes were 
e n a c t e d  i n  t h e  P a r t  1 5 0  S t u d y  i n  1335 .  As 3 r e s u l t  o f  t . h i s  
r e s o l u t i o n  arid on-;pi!iq imp:emencat ion  of t h e  P a r t  150 S t u d y ,  
r e s i d e n t s  located i n  t h e  'loise ilemedy a o u n d a r y  h a v e  come t o  e x p e c t  
t h e  F o r t  t o  compkete r h e  O Z O ~ J K ~ K ,  r egz rd le s s  of f u t u r e  airport 
facil i c y  i m p r o v e m e n t s ,  T h e r e f o r e ,  i n c l u d e d  as m i t i q a t i m  for 
i r r i p l emen t rnq  'he t h i r d  p a ~ d l l e i  runway ,  t h e  Fort  agrees to 
i n s u l a c e  these sicgie fami i y  z e s i d e n s i a l  areas reqardiess of t h e  
e x i s t i n g  o r  f i i t u r e  n o ' s @  t.xpostice, 

Social impacts 



it, does not a p p e a r  g h a t  a n y  n.nority, a q e  U T  i.nccme aroup would be 
disproportionately aEfccted by t h e  prrposcd Master  P l a n  (Jpdate  
improvements .  



Total Jobs 
Personal lncom 

Earnin&Dir Jobs 

I 

(Millions) 

(Mii l iom)  

(Milliom) 4M 6 662.9 827.9 
Sure & Local Taxes 

* includes airport-generated and witor  irult1stV impacts 

AIRPORT ACTIVITY RELATED lMPACTS 
Allcrnstivr 1, 2.3, and 4 

- 2010 m 
205.690 335,344 418.632 
2.585 6 4215.4 5.262 4 

15.910 25.938.7 32.380.9 

A l l  of the Master P lan  Updat.i! a!ternatives uouicl c rea te  jnbs in 

approximately 8,200 fo r  the Do-Nothing (Aiternstive I )  and a b w t  
45,500 f o r  t h e  "With  Project" a l t . c r n a t ? v e s ,  

const r u c t  ion.  Coi?  s 5 c LI c t i 09 - L' c 1 :I t ed jobs W O I J  l d  ilumber 

The activity-relared, induce4 sociu-economi.c impacts wouid be :.he 
same for  all *iaster Ptarr [ l p d a t e  a l t . e r r ) a t i v e s .  ilQwcVb? K , the 
a c q u i s i t i o n  effects would d . i f f e r .  The follorinq t n b l e  sc:mmari:os 
the impacts of t.he "iJith Projec*." aiterrlatives cornparod t.0 the Ca- 
Nothina ( A l t e r n a t i v e  I t  : 
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- 

I3IPACTS DUE TO: 
I 

- All 2 - Alt 3 - hlt 4 
~ o s s  in 5227 s s221.5 $291.9 

Annual Lost Taxable s2.2 $2.2 $15.6 
Sales Transactions 

. .  Tax (Thousands) 

Ihlillions) 
,Jobs Displaced 027 627 822 
~ 

I /Impacls are less if  displhced husinrsses relocated within ltte wed. Assumes the 8.500 fr new depe~lde~t 
lparallel runway and that commercial propeny in the KW. is acquired. I 
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rrl of 3 to 4 x i3.' c d s e c .  . . -  i~rese d a t a  a n d  t h e  wide 
r e c o g n i t i o n  of Vashon Ti11 as a l o w  p e r m e a b i l i t y  a q u i t a r d ,  
show t h a t  t h e  t i l l  u n d e r i y l n g  t h e  si . te h a s  a very ?ow 
permeabi l i t  ... W e  t h e r e f o r e  concl l ic ie  t h e r e  .is l o w  
F o t e r t i a l  &r c D n t a m i n a n t s  re leased d u r i n g  c o n s t r u c t i o n  i n  
t h e  : i l l / o u t w a s h  a r e a  t o  ~ n f i l t r a t e . .  ." 
"Surrunary ar, i  [ * l i t  i g a t  i o n  2ecommenciat ion : We c o n c l u d e  t h e  
p r o p o s e d  p a r k i n g  Lot h a s  a v e r y  low p o L e n t i a l  t o  impact 
g r o u n d w a t e r  q u a l i t y  i n  t h e  S h a l l o w  A q u i f e r .  T h i s  c o n c i u s i o r .  
is based o n  t h e  f a c t  t h a t  : h rea t s  t o  g r o u n d w a t e r  q u a i i t . y  a r e  
l a r g e l y  g o v e r n e d  b y  t h e  degree t o  w h i c h  s u r f a c e  water c a n  be 
c o n t a m i n a t e d  a n d  t h e n  infiltrate and r e a c h  under1 i n g  
g r o u n d w a t e r .  . . .  T h e  e x t r e m e l y  small f r a c t i o n  of ~ u r ~ i l c t f  
wa te . r  t h a t  does m a n a g e  t o  bypass a l l  of t h e  a b o v e  !drairiacj? 
s y s t e m ,  pavemen t  b a s e r u u r s e ,  t r e n c h  b a c k f i  11 s ,  topsol I 
h o r i z o n ,  e t c . )  w i l l  hav5  t.3 miq-lrate downward c h r o u q h  up !.o 
8 0  feet  of dense ti.Li b e f o r e  r each i : rg  t h e  Shall;>w Aquifer. 
In o u r  0 i n i o n ,  t.he c-ate and VO.ltlme of th .Ls  movetnint would 
be SG S ~ G W  t h a t  i t  would oose ossen r_ ia l l  no r i s k  t o  

Drakr , c;rouriciiJacer t ; u a l i r , y  . ~ m p c :  
$:a 1 Ud t i o n  Propostxi Nor th  Employee .!,~rrkinq Let, Sea I: t 1 e> 
Tacoma 1nterna t . iona i  A i r p ? i r . .  r.ti: T s c h n o l o y i a s ,  Apr~i ;  1097.  

o u n d w a t e r  q u , ? ? i t  y .  " 

' r h a s ,  this c ~ f i a l y s i s  : ;oi i f i  ;ni.c.:l - '  , , l e -  f i i rdincjs  o t  !.he Y l . n d i  E::: 
c o n c e r n i n g  t h e  p o t e n t i i i !  f o r  , ~ q u i f c c  twn' ,arnlnat  ion-  
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R e q u i r e  c o n t r a c t o r  t o  p r e p a r e  a n d  i m p l e m e n t  'L c o n s t s u c t i o n  
s p i l l  r e s p o n s e  p l a n  

R e q u i r e  t h e  c o n t r a c t o r  ta c : e n t r a l i z e  e q u i p m e n t  f u e l i n g  and  
r e p a i r  o p e r a t i o n s  a n d  t o  c o n s t r u c t  o n - s i t e  s p i l l  c o n c a i n m e n t  
m e a s u r e s  f o r  t h e  np9ra t ior . s  a r e a .  

E s t a b l i s h  f i l l  placement s p e c i f i c a t i o n s  w h i c h  lower f i l l  
p e r m e a b i l i t y  t o  t h e  g r e a t e s t  degree p r a c t i c a b l e  

I n  a d d i t i o n ,  i t  is e x p e c t e d  t h a t  a g u a r d  w i i l  be a v a i l a b l e  i n  ch.e 
patk i . r rg  lot t o  e n s u r e  t h a t  a c t i v i t i e s  a r e  n o t  c o n d u c t e d  i n  t h e   lot^ 
or  a d j o i n i n g  a rea  t h a t  cou1.d r e s u l t  i n  c o n t a m i n a t i o n .  T h e  h r t  
w i l l  a l s o  place s iqna?e i n  the ;.it t o  n o t i f y  u s e r s  ~t.haK t h e  lot  is 
i n  near  p r o x i m i t y  t o  t h e  ! . ; t~ i , i t i e s  w e l l h e a d .  aecausc of the 
p r e s e n c e  o €  t h e  w e l l h e a d  1.n t h i s  a r e a ,  tne P s r t  arrd S e o c t l e  P u b l i c  
Ut i l i t i es  a r c  5xpected t:o c o n t i n u e  c o o r d i n a t i o n  t~.o e n s u r e  t h a t  
r:o:;t.arnination d o e s  not occuc . 

Wetlands 

C n a p t c r  I'J o l  t h e  F i n d  E I S  (locat.ed i,n Vo . lumt?  T i  p r e s e n t s  the 
1mpact.s o f  t h e  Master P l a n  (Jpd4r-e i m p r o v e m e n t s  r e l d t i v n  t C J  bio1.i:: 
ccmmun: t ies i i n c l x i i  nq \*'et Lands)  . 
111 0zcembt:r: 1996, t h e  Por t  S l i t m i t t e c t  an app: ica ' .  - . ~ n  i to the Army 
C o r p s  of E n g i n e e r s  f o r  a p e m i t ~  t ~ o  € i l l  wet.land..i a t  Sea-'I'ac 
A i r p o r t  a s s o c i a t e d  w i t h  the M a s t e r  ? l a n  :Jpdar.r i n p r o v e r n e n t s  i n  
c o m p l i a i i c e  w i t h  t h e  C l e a n  % a t e r  ,IC?;, S e c t i : > n  40.1. T h e  4 C 4  permit 
a p p 1 i c : a t i o n  s u h m i t . t e d  C C J  t .he C d r p s  of E n q i n o e r t ;  includji?.s a 
cci:nplc:~ed Jr>i .nt  A q t m t  ic: Resources  P r o j e c t  Appl i c ; i t i n n  (JARPA) 
fasin, i n  a r epor t  e n t i t i e d  " J A f l P h  ! \ p p l i c a c ; c n  f o r  Propssed 
i g\pE<jvemrtl t 5 a t S o a t  t l e  -':'accmia I n t e  rnil t iona  I Ai .  r p c r  L'' dated 
t>ecembcr 1396.  

'The F i n a l  E I S  n o t e d  thcil. ~ ~ L ; o u t  10.4 acres  at' we t . l and  would be 
f i i lcci  i n  =rc!er t o  c o m p i e t t l  the proposed i m p r o v e m e n t s .  Sirice 
i s s u a n c e  of' t h e  F i n a l  E I Z ,  t.he p o r t .  has r e f i n e d  i:s e v a l u a t i o n  of 
the  projec ts  a t f e - t i n q  w e t  i a n d s ,  ~ n c : t u d i r , q  i d e n t i f i c a t i o n  of a b m t  
2 addi t iona!  a c r e s  of W e t l j n d  irnpact.3,  arrd d o c u m e n t e d  i ts  review 
of i n - b a s i n  m i t i g a t  lm o p t i o n s ,  and  f u r r h e r  d e f i n e d  p l a n s  fo r  
d e v e l o p m e n t  of a wetiand m i t i q a r i o n  s i t e  i n  Auburn .  

Based on ii r e f i n e d  evaitia:icn (2: tile w e t l a n d s ,  t h e  fcLlowrncj  
impacts  were i d e n c i f i e d :  



P r o i s c t  E!.enent -_ F i n a l  ETS - 
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T h e  transportstion i rnpr>-ement  p r o l e c c  t h a t  wobici have ' ihe  
g r e a t e s t  impac t  ?n zon3 i t i ons  i n  t h e  Airport  a rea  i s  t h e  
c o n s t r u c ~ i o n  of t h e  :tate R o u t e  5 0 5  Extersj .on and S o u t h  
Access. 

Plants and animals (biotic canmumitias) 

- 3 ; -  



M i l l i o n  C a b i c  Yards  
A 1  t e r n a  t i v e  3f F i l l  
A l t e r n z t i v e  1 (Do-Nothing) 2 . 4  
A l t e r n a t i v e  2 2 3  
A l t e r n a t i v e  3 23 
A l t e r r i a t i v o  4 23 

Not.e: T r a n s p o r t e d  f i i l  volumes would be  a b o u t  155 g r e a t e r  t h a n  
t h e  f i g u r e s  shown above t o  a c c o u n t  for s h r i n k a g e  d u r i n g  f i l l  
placement. A l t e r n a t i v e s  2 ,  3 and 4 assume a new paral . le1 runway 
wich d . l eng th  up t o  8 ,500  f e o t ,  located 2.500 €t w e s t  of R.unway 
16L/34R. The Do-Nothing inc - lxJes  t h e  deve iopment  of rhe Sou th  
A v i a t i o n  S u p p o r t  Area (SASA!  and Des Mofnes C r e e k  Techno iaqy  
campus. 

Of  t h e  2 3  m i l l i o n  cubic y a r d s  o €  f i l l  needed ,  *bout 17.25 m i l l i o n  
c u b i c  yards  would  h e  needed for  an 8,500-foot new parallel runway. 

P r e l i m i n a r y  i n v e s t i , g a t i o n s  i n d i c a t e  rheit. a l l  o f  C3e required  €111 
 could be o b t a i n e d  f r m  i i  c:omt,ir,at ian of Por t  0 Seattle-nuned 
p r o p e r t y  arid o f f - s i t e  borrow Sr)uT::es. 

Two seismic h a z a r d  a r e a s  have teen i z d e n t i f i e d  b y  t h o  C i t y  o f  
Sea'l'ac o n  t h e  site of the prr:po:ied new p s r a l l e l  runway. They iire 
s m a l l  a r e a s  of shaliou, loose s e d i m e n t  t h a t  l i k e l y  wOulCt liquefy 
d u r i n g  a  seismic^ e v e n t .  Durir;q c o n s t r u c t i o n  thlo s e a i m s n t  w o l l i d  
be removed and  r e p l d c e d  w i t h  compacted € i l l .  

Erasion ef exposed  saiL5. i n  *reds of e x c a v a t i o n ,  f i i l ,  and 
s t o c k p i l e  would occur t iL r ing  cczist ruct. ion.  Thn ainouct of e r o s i o n  
woiuld .3epend o n  the d s s i q n  and imp1ementaLi.on U C  an Erosion anrf 
Sectiment.ation C o n t r o l  P l a n .  

Solid w80to  

Solid waste is  composed of s s l i d  a n d  s e m i - s o i i d  waste, :rictrlding 
s u c h  t h i n g s  as garbaqe,  r u b b i s h ,  x e t a l ,  paper, p i a s t i c ,  a n d  wad. 

Based a n  ttie a n a l . y s i s  o f  3o1.id w a s t e  c o n d i t i o n s ,  and t h e  inpacts 
nf t!?e Mascer P l a n  Update  a l t e r n a L i v e s ,  no  s i g n i f i c a n t  i m p a c t s  o n  
s o l  id .+zastt? q a n e r a t i a n  and d i s p s a l  a r e  e x p e c t e d .  



Eazardous w a s t e  

Opeia i n s  a h e  i r p o r t  by  t h e  Dcrt a n d  a i r p o r  t e n a n t s  i n v o l v e  
t h e  s t o r a g e  a n d  u s e  of hazardous mater ia l s  and  t h e  g e n e r a t i o n  o f  
h a z a r d o u s  was tes .  F i f ty -one  p o t e n r i a l  or known h a z a r d o u s  
s u b s t a n c e  s i t e s  e x i s t  c n  t h e  A i r p o r t  p r o p e r t y  and i n  t h e  v i c i n i t y  
of t h e  Sea-Tac A i r g o r t .  Eleven of t h o s e  s i tes  a r e  i o c a t e d  i n  t h e  
a r e a  where a new p a r a l l e l  runway would be compleced,  a n d  o n e  i s  
l o c a t e d  i n  t h e  p roposed  SASA Area. S i t e s  l o c a t e d  w e s t  of t h e  
A i r p D r t ,  and  t h o s e  1.ocaced on Port of Sea t t l e  (POS)  p r o p e r t y ,  have 
t h e  p o t e n t i a l  t o  be most a f f e c t e d  b y  t h e  Master  P l a n  Upd3te 
a l t e r n a t i v e s .  

M i t i g a t i o n  f o r  p o t e n t i a l  c s n s t r u c E i o n - r t l a t e d  h a z a r d s  inc1l;de 
d e v e l o p i n q  a S p i l l  P reven t ion ,  C s n t r o l ,  a n d  Coun te rmeasu res  P lan  
(SPCCP) o u t l i n i n g  p r o c e d u r e s  for  t r a n s p o r c . ,  s t o r a g e ,  and tiandling 
of h a z a r d o u s  m a t e r i a l s ,  and i! Hazardous  S u b s t a n c e s  Management and  
Con t inqency  P l a n  o u t l i n i n y  p r o c e d u r e s  f o r  removal ,  s t o r a g s ,  
t .Kansportat ior1,  and i!isposdl o f  h a z a r d o u s  was teu .  A ! I  fednrrll, 
state, and a p p l i c a b l e  ].oca1 r u l e s  and g u i d e l i n e s  f n r  ! ;andl ing  and  
d i s p o s a l  of h a z a r d o u s  s u b s t a n c e s  would be f o i l w e d .  

Energy supply bud .~+iura;  iprourcee 

The p roposed  "With Project"  a l t e r n a t i v e s  !Al teKnat lVe 2 ,  3 a n d  4 )  
a r e  e x p e c t e d  t3 i n c r e a s e  i n  a n n a a l  e n e r g y  usage s e w n  t9 n i n e  
p e r c e n t  over t .he Do-Nothinq ( A l t . e r n a t i v e  1) . M !  suppl ie rs  nf 
t b e s e  n a t u r a l  L'esources have i n d i c a t e d  t h e  c a p a b l i t y  or' s e r v i n g  
t h e .  i n c r e a s e d  demand. 

Conrc t a c t i o n  

As d i s c u s s e d  i n  t h e  F i n a i  Mas ter  P l a n  Update  E I S  ( C h a p t e r  I V ,  
:.:cct.ion 2 3 ) ,  t h e  t r a n s p o r t  of E i L l  m a t e r i a l  t o  t h e  a i r p o r t .  c o u l u  
have  a d v e r s e  e n v i r o n m e n t a l  i m p a c t s ,  e.9. I impac t s  a n  s u r f a c e  
r r anspor t a : ion  . % n d  impac t s  o n  p r o p e r t i e s  i tear t h e  c o n s t r u c t i o n  
s i tes .  I n  a n  e f f o r t  t o  m i t i g a t e  s u c h  impacts, a C o n s c r u c t i u n  a n d  
Eart.hwork Management P l d n  would b3 p r e p a r e d  t o  g o v e r n  t h e  
a c l i l i s i t i o n  a n d  p l acemen t  f i f  f i l l  m a t . e r i a l  for  Mastet P l a i r  Update  
dove lopnenr  ac t ions .  The Pian s h o u l d  eddress t h e  riethofls s a i e c t e d  
t o r  a c q u i r i n g  and  c r a n r p o r t i n q  f i l l  m a t e r i a l  t o  t h e  a i . r p o t e  
deve lopment  s i tes  i n c l u d i n g  9 p r o c e s s  for  designating p r e f e : r e d  
h a i l l  r o u t e s  a n d  sFecif ic  cond i t io r : s  such as hours of o p e r a t i o n ,  
t r a f f i c  c o n t r o l ,  a n d  r o u t e  r n i t i y a L . i o n .  The F l a n ' s  c o n t e n t s  w i ' t l  
depend on t h e  methods  u l t i m a t e l y  selecred and may inc l sde  s u c h  
t o p i c s  as c o n s t r u c t i o n  a €  t empora ry  a c c e s s  ramps and roads, 
s h o r e l i n e  d o c k  f a c i l i t i e s ,  conveyor systeanu, and/oz r a i l  
f a c  1 1 i t ies  . 



Because of the social disruption that would occur in the general 
vicinity of tne proposed riew runway construction, construction 
mitigation acquisition wili be considered. This acquisiticn could 
i.nclude about 70 residential and commercial properties Located 
e a s t  of Des Moines Memorial Drive between SR 509 and SR 518. 

To minimize the fugitive dust transport, unpaved roads and 
inactive portions of the construction site will be watered 
(achieving a 50 percent reduction i n  dust) or chemically 
stabilized (achieving an 80 percent reduction) during dry pericjds. 

Construction impacts a r e  short-term and temporary. Provisions of 
FAA Aavisory Circuiar 150/5370-10, “Standards for Specifying 
Ccnstruction of Airports,” wi l l  be incorporated. into construction 
speci Eications . 

Aostlirtics and wban dasign 

The propc,ieci “With Project” alternatire will chanqe t h e  visual 
character a €  the area. Adherence to applicable. design and 
Landscapinq 3candards CAI) ensure that this impact would not. be 
adverse. 

Assuwptions regarding airpork activity levmla w i t b  
and wi thout  tha new nurwry 

X t  was dssuncd i n  the Master P lan  Update E1.5~ that, until ti:e 
number of aircra.€t operati.ans reaches approximately 460,900 
oporations per year,  the number of passengers . and flight 
operations uou.Ld be the same regardless of whether the new runway 
ls built. It was also assumed t.hat, when the nuniber of operations 
reaches approximately 460,300 eperat ions per year, the number of 
opcratior;s would not increase under the “Do Nothing” scenario but 
t,he numbci of passengers k‘mld continue ta increase within the 
fornuqeablc future a s  demand increases. Some cornentors on the 
Craft E I S  and @raft SEIS questioned these assumptions, suggestinq 
that increasing delay at. the airport wil.1 result in slower growth 
in flight operat . ionv than would occur with the deveiopment of the 
new runway. These conmentors argued that the EISs are inadequate 
because rhey compared the patential impacts of the n e w  runway t 9  a 
“Do Nothing” alternative that was not accurzte. The FAA and Port 
responded f o  these questicns/a~gumencs in two ways. 

r i r s t ,  the relationship between increasing delay and the forecast 
:leinard WAS reviewed and discussed in the Final EIS and Final S E I S .  
When ?he aviation demand forecast model was developed for the 

Mastel P l a r ,  :Jpdate, an effort was. mado to create a model that 
would explain the past changes i r i  air trave: demand. The model 
demonstrated that changes in origin and destrnation (060) 

- .  



enpl t inements  a t  t h e  a i r p o r t  a r e  a result  of c h a n g e s  i.n r e g i o n a l  
p o p u l a t i o n ,  i r i c c m e ,  and  ave raqe  a i r  f a r e s .  R e g i o n a l  f o r e c a s t s  f o r  
:he Pliget. Sound a r e a ,  p r e p a r e d  b y  t h e  Puyet  Sound R e g i o n a l  Council. 
and o t h e r s ,  p r o j e c t  t h a t  p o p u l a t i o n  and incorne i n  t h e  ilegion w i l l  
increase d i r r iny  t h e  p l a n n i n g  p e r i o d .  Averaqe  a i r  Eares a r e  n o t  
e x p e c t e d  t o  i n c r e a s e  to an e x t e n t  s i g n i f i c a n t  enough t o  dampen 
s u b s t a n t i a l l y  t.he a n t i c i p a t e d  i n c r e a s e  i n  a v i a t i o n  demand. 
T h e r e f o r e ,  t h e  E o i e c a s t s  predict .  t na t  a v i a t i o n  demand w i l l  
i n c r e a s e  i n  t h e  f u t u r e .  

The F l i q t i t  P1dn s t u d y  conciuc!f?td t h a t  t h e  a n n u a l  s e r v i c e  voliime of 
t h e  e x i s t i n g  a i r f i e l d  a t  Sed-Tac is  ~ a b o z t  380.030 a n n u a l  
o p e r a t i o n s ,  b a s e d  on Accep tab le  Levels of a i r c r a f t  d e l a y .  ( In  
1996, t h e s e  were <ibout: 395,FCO o p e r a t i o n s  dt Sea- l '3c . )  blowever, 
t h e  s t i l d y  also conciu t led  tha t .  t t  is p o s s i b i e  for  more t h a n  3 8 0 , C O O  
o p e r a r i o n s  to  occur a t  S e a - ~ a c  i n  a year ,  by expdnd ing  o p e r a t i o n s  
i n t o  tho l a t e  e v e n i n q  and e a r i y  morrning ~ O U K S  and by a c c e p t i n g  
iacrtiasec! averaqe d e l a y ,  up :.,> ;I t h e o r e t i c a l  c a p a c i t y  of 460,000 
operat i m s  p e r  year .  V!3r -3 nunbcr P J f  cedsims, it is t h o  
prufuss iona l  )udgment of ! h e  FAR, the Port and :ts t e c h r i i c a l  
cocnulrants t h a t  the i n c r o a s i n q  cieidy w i l l  nor. r e s u l t  i n  a!) 
(;vera11 !cvui  nf a v i a t i o n  ; ~ c c i v i t y  s i c j n ~ f  i c e n t l y  d i f f o r e v t -  from 
t h a t  whick would occur ! i c h  t.!to new rt lnway u n c i !  o p e r a t i o n s  KedCh 
a p p r u x i m t o l y  Ji,O,OOG ( forrxasc  for  the year 2 0 0 8 i .  Even a i t h n u t  
the n o w  rgnway, :he i n c r e a s e s  i n  reqional popu l3 t i . on  a n d  incninc? 
w i l l  re3u;t in incredst?d operat  tons a t  Sea-Tac because, ~ arrong 
c t h o r  ceasons ,  thecct ace r;c A c c e p t a b l e  e i i  t e s n a t . i v e s .  

However, in t h e  event t h i s  f o r c c n s t  i s  i n a c c u r a t e ,  a n a l y s i s  was 
conducted tor t h e  F i n a l  E!: t h a t  considered t h e  p0'Lential 
d i f f e r e n c e s  i n .  impacts i t  cht: 1 a c r c a s i n 9  c o n g o s t i o n  and d e h y  
res:iits in reducec! aviirt:i)n ,leq-and. Ad described nn paqes €3-5 
throuqh R-13 i n  Appendix R, n s c e n a r i o '  was c o n s i d e r e d  i n  which 
a:'laLior: dr:manU iJr0u.T at :5% Lower t h a n  c h a t  p r e d i c t e d  i n  
the Mdster P l a n  Upditce forecast .  T h i s  a n a i y s i s  d a m a n s c r a t e d  t h a t  
the impac t s  at t .h i s  Do-Nothing s c e n a r i o  w a u l d  be d i f f e r e n t  f rom 
(and in most atecrs would be Less t h a n  o r  OCCUI Later than) t h e  
. impacts  U P  ctia W i t ! )  P r o j e c t  ~ l r c r n a t i . v n s l  I n  t h e  Craft a n d  F i n a l  
SEIS, t h i s  a n a l y s i s  uas .upda t r ?d  i n  l i g h t  of t h e  new Zcrecast. The 
u p d a t e d  a n a l y s i s  is set L0rc.h i n  Appendix D and suir?marized a t  
T a b l e  i!-2 of the F i n a l  SEiS. 

'This a n a l y s i s  showed t h a t  € e w e r  tesidcnces would be included i n  
t h e  DNL 6 5  iioise ~ Q n t o l l r ~ i  and ?he  q u a n r i c y  of ai: p o l l u t a n t s  would 
be less, which is the ioqica! r e s t l l t  of fewer f L i q h t  operat . ions 
ani1 less s u r f a c e  t r a n s p o r r a t i o n  to and  from the a i r p o r t .  impacts 
i n  G t h e r  areasj. i n c i u d i n q  wet:!ands, s t r e a m  r e l o c a t i o n s ,  f i o o d p l a i r ,  
i m p a c t s ,  p r o p e r t y  acquisitions, s o c i o - e c o n c n i c  i m p a c t s ,  and 
e a r  t !i / f i 11 mat e r 1 a 1, U G u i d  be delayed or n o n - e x i s t e n t  a s  the 
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c o n s t r u c t i o n  of t h e  new rumway 1 s  d e i a y e d  OK abandoned.  These  
d i f f e r e n c e s  p r o v i d e  a basis €or  compar i son  *dj t h  t h e  p roposed  
a c t i o n  and have  been  cuis idsred c y  t h e  C o x m i s s i o n  L n  r e a c h i n g  i t s  
d e c i s i o n  tc ,  a i l ~ p i  R e s o l u t i o n  No. 3 2 4 5 .  Even i t  tfie i m p a c t s  of: t h e  
"Do Nothing"  a l t e r n a t i v e  a r e  less, t h e  Comni js ion  h a s  c o n c l u d e d  
t h a t  a p p r o v a l  of t h e  Mast-er Plan Ypdate  a n d  development  of t h e  new 
runway is n e c e s s a r y  and a p p r o p r i a t e .  

5 .  The C d s s i o n ' a  D e c i s i o n s :  A aplrnaing of mltiplr 
Conaidsrations . 

On August i, 1996, t h e  Po r r  Cominission adopcsd  ReSO~ut:on No. 
3212, as Mended, which amonq other a c t i o n s  i n c l u d e d  a d o p t i o n  Of. 
t h e  A i r p o r t  M a s t e r  P l a n  IJpdate for Sea-Tac k i r p n r t ,  found t h a t  t h e  
A l r p O K t  Master PLan EIS met. t h e  r e q u i r e m e n t s  of t h e  ~ S t a t e  
Envi ronmen ta l  P o i i . c y  Act (SEPA) , and grai?t.ed appruva! to UeVeiop 
t h e  t h i r d  runway. As Cliscussecl earlier i i i  this Attachment  t o  
R e s o l u t i o n  No. 3245 .  ;in u p d a t e  t.2 t h e  Mastor l itan t ' a recauts  Was 
p . reparcd  s u b s e q u e n t  Lo aciopsicc of Resolu!.ic;r\ No. 1212,  a s  
Amended. Thave i lpdated forecast;? indi-ataif h i g h e r  ieve1.s of A L ~ C  
p t s senc je r s  dnd a i r c r a f t  o p e ? r a t i o n s  t h e n  a n t i c i p a t e d  by t h e  A i r p D f t  

a s s e s s  the i .mpacts  of t,he M;IS';BC P l a n  Update impr3vrmcnt3 r e l a t i v e ,  
t o  t h e  a n t i c i p a t e d  h i g h e r  ievels of a i r  travel  demand. Thro:.tqh 
R e s o l u t i o n  No. 3245,  t k e  CornmissLon re-affirms i r . s  f i n d i t z q s  and 
a p p r o v a l s  g r a n t e d  i n  R e s o l u t i o n  :lo. 3212, n9  Amended, .tnd taKes 
ac t ion  w i t h  respect to t h e  SuppLementai  E i S .  

I n  c e a c h ~ i n g  t h e  &ci.jlans embodic6 i n  R e s o l u t i o n  No.' 324.5, t h e  
Port  Commission h a s  considered a vide C'aIq8 of i s s u ~ 3  i n c l u d i n g ,  
anoriq o t h e r s :  (i) t h e  need  tnr improvements t o  meet t h e  Roaiorr's 
growing aviation demend; ! i i !  the alrernaclwes €or m e e t i n g  t h i s  
dsmartd i n d u d i i i q  suppiemenca 1 a n d  replacement. ai r p o r  t3,  
demand/system manaqement, high speed ground  t ransport.at ion, new 
a i r  n a v i q a t i o n  and a i r p l a n e  t e c h n o l o q l e s ,  and  a l t e r n a t i v e  
c a n f i g u r a t i c n s  of a new runway and o t h e r  new Eacillties aC Sea-TaC 
ai r po r t ; ( i f i )  the e n v i r o n m e n t a l  impacts OF t h e  va r i r \u3  
a l t e z n a t i v e v  as  docurnenced in c h e  F l i g h t  Plan and E a s t e r  
Update EISs and Masrex P l a n  Update  SEIS; and i i V )  Costs and 
re id tec t  f i n a n c i a l  issues. 

The Port h a s  c o n s i d e r e d  t h e  potenr . j . a l  e n v i r o n m e n t a l  impacts 0: the 
a l t e r n a t i v e  2 o u z s e s  of acrcion a n d  c h r  p o s s i b l e  m i t i g a t i n g  measure3 
a t v a i l a b l e  t o  lessen or e l i m i n a t e  s u c h  i m p a c t s .  In most c a s e s ,  i t  
is p o s s i b l e  t o  m i t i q a L e  p o r e n c i a i  e n v i r o n m e n t a l  impac t s  t o  a n  
acceptah.Le l e v e l .  Far exampie,  o o n s t r u c t i a n  of t h e  new runway 
will r e q u i r e  f i l l i n q  of w e t l a n d s  and  r e loca t ion  of a creek. But 
t h rough  c a r e f u l  p l a n n i n q ,  rep iacemenc  wot,iaiids and a r c l o c a t e d  
creek ail1 be cieveiopecl i n  d manrier that replaces nost i f  n o t  ai? 

Master Plan. A s  ,I result, :I Supp?emanCal EIS W J S  p,repa.Kt.d to 
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the important attributes of the affected areas. In some 
instances, however, there a r e  unavoidable impacts tha? cannot be 
completely mitigated, requiring the Port Commission to balance the 
need for improvements and 9thr-r considerations against the 
potential environmental impacts. '?hi. environmental impacts of a 
proposal, as documented in an CIS, represent one of many factors 
that must be considered and balanced k.7,~ the decisionmakers. This 
ba.lancing judgment is recognized as necessary znd appropriate in 
the state SEPA regulations which provide as follows: 

SEPA contemplates that the general welfare, 
social, economic, and other requirements and 
essential CGnSideratiOfiS of state policy w i l l  
be take11 into account in weighing and 
balancing alternatives and i.n making final 
.decisions. . . . I T ]  he environmental impact 
statement is not required to evaluate and 
documeni. a l l  of cha possible effect: and 
considerations of D tiecisiori ot to contatc 
the balancinq :judqments t h a t  must iiltimateiy 
be made by the decisionmakers.~ Rather, an 
envicotimental impact statement u n a i y z e s  
environmental impacts and must be used by 
agency deci sionmakers, al~orig with ocher 
relevant considerations or documents, in 
makinq Eirkai decisions on a proposal. The 
E I S  provides a basis upon which the 
rosponvible agency and officials can make the. 
balancing judgment inandaced by SEPA , . . 

WAC 197-.11-448 (1). 111 enacting Resolution No. 3245,  the 
Commission has determined, an balance, Chat the adoption of the 
Master Plcn Update and the development of ;f new dependent a i r  
carrier runway is a necessary and reasonable decision in t h e  bast 
interests of the Fuqet Sound Region. 
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Attachment C SEATTLE - TACOMA INTERNATIONAL AIRPORT to Port Resolution 3245 
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ATTACHMENT E TO PORT COMMISSKON RESOLUTBON NO. 3215 

Puget Sound Regional Council (PSRC) Metropolitan Transportation Plan (MTP), 
Appendix G - Air Transportation Noise Reduction Measures and Implemeoting and 

Monitoring Steps 



- e Seek ;L public comrmuncnt from FAA to evaluate aaionsneeded to pXVent app&mt 
violations of the Nofih Flow Nighmme Depaamrc Noise Abatunent P r o e d U a  t0 thc 
txtent that safciy and efficiency allow. 

In cmying out the Part 150 Study: 

I .  

G. 

The Pon of SC~IKIC wil invite the Regional Council. the FAA, and aifecrcd pMia 
to panicipate, and ensure that they arc able to par~cipa.~ * U V ~ ~ Y  and 
consuuctivety. :n the Port's upcoming Pan I50 study. which will fommcnce in 
the fall of : 996 and is expccied KO take t w ~  to thm y-- 

PM IS0 Study panictpants will be invited to take pan in h l o p r n g  the scope of  
the nudy, consuitant selection, and in all other milestones and producu of the 
prol~~t. such as development of noise exposure maps; development of noise 
rcducuon and land use compaubility measurer;; and Pon consideration and 
appmml of the program. 

3 

2 .  Items to be considetea in developing the scope of the P3IY I50 Stud?. w~~ include 
but not necrrsanly bc iimitcd 10: 

a. 

b. 

C. 

d 

R e f o w o n  of run-up areas w h u e  dayrime mgne run-ups occur. to reduce 
ground-related noise. 
Ev.iua:ing the potenurl ne1 benefits of prrfmuai m w a y  use d d n g  tow 

Evaiuv~rg benefits and impacts of changes IO dqwture climb pr~rffl& 
Andyus of need to adjust N a b  R a n d y  Pmgraar boundrnr~ IO include 
those in 65 DNL by thc y c u  2W0, providtct tbat the Port wilt not d u c t  
its csublishcd Noise Remedy Pmgram bowdiuias for currently eligible 
propem-. 
Evaluating scope, baundyics and fundina for public *ase and m u l t i - f d y  
builltings. 

acliviiry pcnolir. 

e. 



n e  Pon of Seanle wwl: m e t  wrh the Highline School Distrkt to Uy to rcadl 
agreement on a plan ior insulating the Dimct’s schools. If direct tallu besrveen 
the Dimct and POR fail to produce agrement on a noise i tdauon program for 
tfic Dilrtnct’s schools, the Pon may rcquen that the PSRC -1st the pam- in 
selecting an independent rnnfiator. 

7 -. 

3. The Port w11 initiate the Highfine School bismct school insubtion pm- 
consistent \nrh an agreement reached by the District and PoR 

Onre the Pay( of Seanlc completes the sound insulation pmlpam for schaois 
*wed by rurcnri noise exposus of 65 DNL from Sca-Tm ~ntcmauonal Airpol& 
it wnll investigate fusibility and funding for insulating  school^ armed by t h  
cunrni 68-65 DNL ;~rrcnit noise exposun from Sea-Tac. Sound insulatton mu! 
comply wth FAA eligibility cniena to achieve mcvurablc noise benefit. 

Dtlavef to the Regional Council on or btforr September 5 ,  19%. a demicd timctablc for 
carrying out the steps spcctfied in fubsecKiom A lhtau& H of this S t c t t O h  hCluding (a) 
defined rmlmam aganst which the Pon’: pmgau toward camplaion of  thore rccpS 
m y  be rnemrcd, and 0) a schedule for pgms on pfannbg, design, and ConsOUCtion 
of a third tunway ai Su-Tac ~ k p o n .  

4. 

I .  



9. AS pan of its Policy and Plan R e ~ ~ e w  process, the PSRC wdl: 

C. 

3. 

E. 

F. 

G. 

H. 

1. 





ATTACHMENT 0 TO PORT COBMISSION RESOLUTION NO. 3245 

Mitigating Measures Relating to 
Port Commission Resolution No. 3245, An Amended 

Set forth below is a list of mitigat.ing 9easures .that. hall 
be implemented in conjunction with the action3 authorized in Port 
Commission Resolution No. 3 2 4 5 .  This list is limited to 
mitigating measures related to Resolution No. 3245,  and does Got 
include a compiete list of all mitigating measures that could be 
required for implementation of the Master Plan Update. As the 
Port. Commission continues to consider and approve actims to 
implement the Master Plan Update, additioml mitiqating measures 
may be required. A more complete lisc  of possible mitiqating 
measures is included in the Findl EKS 3nd Supplemental &IS for 
Proposed Master Plan Update Development Actions and ~ K P  sumiiarited 
in Attachment A t? Resolution No. 3245. The mitigating measures 
set forth below are subject to further refinement and rct*Jrislon as  
p l a n s  are finalized and permitting processes are completed. 

The noise and u land use mitigation items discussed below are 
in addition to, O K  csmpicinent, etle noise redaction mea9ute3 celled 
for by the Puget Sound Regional Councii (PSRC) in the Metropolitan 
Transportation Plan. The noise Ifiealilres called for by PSRC a r e .  
iacluaed as Attacnment E to Comii=itrsion Resoluticn No. 3 2 1 5 .  

( 1 ) Noiar and Land Uaa.  - 
* Continue implementati?n of smn-1 insulation. 

programs, a3 described in Port Com.ission Resolution go. 3129, AS 
.hendear Section 1 (c). including: (I) acoustical insulation of 
eligible single Eamily residences on the waiting list a s  of 
December 31, 1993, before commencing construction of ihe new 
K U R W ~ Y ;  ( 2 )  acoustical insulation O E  remainifig eligible single 
family residences or. the waiting list, ptior to operation O F  the 
new runway: ( 3 )  acoastizal insuiation of all singie family 
residences that becane eligible as a result of actions taken based 
on the MaJCeK Plan Update EXS and SEIS  and are  on rSe waiting list 
ds of Cjecember 31, 1997, prior to operation of the new rmway; and 
( 4 )  amendmest of the acousrical insulation progrirm to ixlude 
multi-family residences, schools, and other inscicusional uses. 

0 Continse implementation of Z~he existing Noise 
Abatement and Noise Remedy Prog:ans, incladifig but m t  limited to 
the Noise Budget, Niqhttime Stage 2 Aircraft Limitations, Grounc! 
Noise Control, Flighc Corridor Noise Abatement ProCedUKeS. a n a  
Flight Track and Noise 3onitorinq. .Expand the Nnise Abatement and 
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Noise Remedy Programs to include the following additional 
e1emen:s : 

I n i t i a. ce acoustical insulation for 
appropriate noise level compatibility of the long-cerm future u s 2  
for the nine significantly noise impacted buildings identified in 
Chapter V, Section 6(i) (E) of the Supplemental EIS ,  if the ownnrs 
conssnt. 

Initiate sound audits of certein residences 
located west of the current. flight tracks and provide addi:ior.al 
directional soundproofing if appropriate. 

0 Cjpdate the Airport’s FAR Part 150 Noise 
Compatibility Plan to consider potential improvements and. to 
evaluate potential residential acquisition in the Approach 
Transitional Zones of the new runway and sound insulate reside,,- “res 
that would~be affected by 65 DNL with the third runway. 

0 Contiwe to work with 10~31. jurisdictions to 
communicate land use and planning .information and to support iocal 
zoniny and construction controls that promote compatfble 
development. 

( 2 )  Uatrr Quxl.iky. 

a .  Construction Erosion dad Sedimentation Control - Plan. Prepare -a construction erosion and sedimentation controi 
plan for the constructicn cf the new runway. The plan shall 
require use of Best ManzGement Practices (EiMFs) including but not 
limiced to the following: 

_--- 

Erosion control measures such as sse of 
tniilching, Silt fencing, sedirrent basins, and check darns that are 
groperly applied, installed, and mainrained pursuant to agreements 
with contractors. 

9 S p i l l  containment areas to capture and 
contain spills at construction sites and prevent their entry into 
surface or ground ‘mters. install proper temporary fuei storacje 
a r e a s  and maintenance areas to reduce the potential for spills and 
contanination. 

e Phasing of construction activities to 
(n ln imize  the amount uf area that LS disLurbed and exposed at any 
one time. 

-2- 



0 Where feasible, use of temporaiy and 
permanent terraces for fillslopes acd cutslopes to reduce sheet 
and rill erosion and reduce transport of eroded materials from tne 
construction site. 

8 Install gravel and wheel wash facilities on 
construction equipment access roads and encoltrage covering of 
loads to minimize sediment transport onto nearby roads. 

b. Stormwater Manaaement Plan. Prepare a stormwater 
managemenr. plan f o r  the new runway that includes the following: 

0 Detention criteria should be based upon 
@epartment of Ecology standards limiting 2-year peak flow. rates 
froin the developed portions of the site to 50% of the existing 2- 
y~~~ L ~ . L c : ,  limiting the developed 10-year rate to the existing 10- 
year cate, and liziting the developed 100-year flow rate to the 
existiag LOO-year rate. Stormwater detention should comply wit~h 
the requitements of the K i n g  County Surface Water  D e s i g . 7  Manual. 

.__-_  

0 Design stormwater facility outlets. to reduce 
channel sccuring, sedimentation and erosion, and improve water 
quality. Where possible, €low dispersion and outlets compatible 
with stcedm mit.igation should be incorporated into engineering 
designs . 

L Maintain existing and propsed new stormwater 
Pacilities. StOrmwater management facilities should be maintained 
according t~ procedures specified in the operations manuals of the 
f a c i  1 itias. 

c. NPGES. permit - Requiremencs. _I Comply with the 
reouirarnectS Of the Kat.iana1 Pollstion Discharoe Elimination 

~ .~ 
Syscem permit f a r  the airport dated June 3 0 ,  1q994, as may be 
K W i 3 &  fro- time to time. 

1. Ground --. Water. Because of tancerns with pousible 
qround wa:er/aquifer conramination, the Port will continue to 
coordinate with the Seattle Public Utilities cmcerning the 
development of t h e  north employee parking lot north of SR 518. 
Construction arid operational BMPs will be used to address concerns 
vcriced hy the Utiiity. These iixlucie: 

b Prohibiting fuul or bulk material sLorage on the parking lot. 
unless it is strictly inert material 

8 Frohibit *mhicle washing a d  maintenance activities an the 
parking lct 
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0 Carefully design sealing methods f o r  a l l  joints and pipe 
connections. . a n d  establish quaiity assurance check durir.g 
canstruction c o  c m f i r n  that sealing has Seen accomplrshed in 
accordance with project specifications 

0 Design bioswales f o r  optimum petroleum hydrocarbon 
degradation 

0 Control aqriculcure chenical !Landscaping ferciiizer) 
application, particularly durinq -the initial planting 

0 Regular maintenance of the dra inage  system, focusing on the 
remcvai of sedimects from catch barins and detention v a u l t s  
and o r 1  from oil/watec separacors  

0 Require mntrdctoc t o  prepare and implement a construction 
spiil response p l a n  

0 Require the contrasco'r LO centralize equipment Eueling and 
repair operations and ta canstrwt bh-site spill containment 
maesures for the operations area  

i Establish f . i i i  placofzant specificacions which lowst € i l l  
pyrmeability to c:ie greatest degree practicable 

in addition, it is expected .that a guard will be available in the 
parking lot .ti? e n s u r e  that a c t i v i t i e s  ire n a i  conducted in the .lot 
0: adjoining area that  could resulr i n  contamination. The P o r t  
ui:! also ~plaze  signage i n  t h e  lot ta cotify users that. ths Lot is 
in neat proximicy to the Utilities wellhead. Because of the 
presence of the welihead in chis a:ea. t h e  Por:. and Seattle Public 
Utilities are expected tc continue coordination to ensure that 
contamination aoes not occuz. 

( 3 ) wetlmdls. 

Avoid potential impacts to wetiands by 
transprcing fill from arher on-site borrow sources or off-site 
borrow souzces r a c h e t  chon using flli from on-site aazrou Site No. 
3 {as identified in the FELS) vhifh will. avoid potential impacts 
to approximateLy : 6  acre3 of w%ildnds at Borrow Site KO. 8 .  

0 Cantime coodination with the U . S .  Army Corps of 
Znqineers and ocher appropriate acjencies concerning a l l  necessary 
permits and approvals to fill Wetlands avsociated with the Master 
?Ian Updace projects. 
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( 4 1  P l a n t s  and Animals. in cooperation w i t h  the state 
Departrent of Fish and Wildlife, finalize and implemect p l a n s  for 
the relocation of thosz portions of Miller Creek and its 
tributaries necessary for constructson of the new rummy. 

(5) Earth. 

e The F E I S  identifies two seismic hazard areas on 
the site of the new runway, referred to a+ "relatively small areas 
of loose shallow sediment". Remaval 3f the sediment and 
replacement with compacted fill,  or other appropriate engineering 
approach to stabilizing  these areas, should bp included in the 
final engineering plans. 

e Prepare a landscaping p l a n  for the new runway 
area, including plans Tor seeding and p l a n c i r q  of vegetation to 
stabilize areas of f i l l  that will n o t  te covered by impervious 
s u r f a c e .  

(6) Construction '-act Mitigation. 

e Fteparc a Ccnatruction ana Ea.tthwork Managen.enr 
e l a n  to govern the  acqcisition and piacement of fil? material.  for 
Masccr Plan Update development actions. 'he Plan shcu?d address 
ehe methods salected fo r  acquiring ak.4 transporting fill materiaL 
to the airport development sites, inciudinq designacion o f  
preferred hacrL routes, hour9 of cperation, traffic control, and 
rou te  mitigation. The ?lar-.'s contents u i l !  depend on the methods 
uitirnatzly selected and may include scch Capic3 as  conscruution af 
teinpnrary access ramps and roads, shorelice d ~ c k  facilities, 
conveyor sy~tems, and/or r a i l  ELciiitiss. 

e Ptepare d construction acqsisitlon plan, to 
mitigate the disrcpcion that coulci OCCUK in the general vicinity 
c f  tho proposed new runway ccn~truc~ion. "hi$ acquisition plan 
shou.Ld cnnsider LnClUSiOn of about 10 residentbal and comElarcia1 
pKopertieS Located e a s t  of Des Hoinas Henorial Drive between 
SR 509 and SR 518. 

e Issue b i d  specifications t-sfleccing the 
construction B H P s  identified in the Final Supplemental €IS. 

-5 -  



Attachment B 
to Commission Resolution No. 3245 

Attachment B to Commission Resolution No. 3245 consists of the following technical reports 
prepared for the Airport Master Plan Update. 

0 Technical Report # I :  Final Work Smpe 

Technical Report #2: Public involvement Program Development Report 

Technical Report #3: Planning History & Study Relationships 

* Technical Report #4: Facilities Inventory 

0 Technical Report #5:  Final Forecost Rcport 

Technical Report +6: Airside Options Evaluation 

0 Technical Report #7A: Terminal Oplions Evaluation 

Technical Report #7B: Other Fiziliries Requirements & Options 

0 Teclmical Repert #8: Master Plan (Jpdate Find  Rcpon 
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The 

SECTlQN 1 

SCOPE OF WORK 

TASK 1 PROJECT MANAQEMENTICOORQlNAnON 

TASK 1.1 DEVELOP DETAILED WORK PROGRAM 

Qb/ccrivr: To develop a master plan update detailed work program which meets a:I Port 
objectives and which clearly states consultant responsibilities and expectad work products. 

M8rhoddagy: Upon notification of selection, the detailed prolsct scope and szhedule will be 
developed. Refinements will be based upon discussions with the Port staft and others as 
directed by the Port. 

Schedule: Detailad work ptogrom and schedule. 

Producl: ?he output of this task will be Technical Report NO. 1 Final Work Scope (10 coptes 
of draft and 40 copies of finall. This will be a comprehensive document which ciearlv 
describes the consultant’s scope Of work. and stnadule. This documant will sew8 a$ an 
aaachmant to t h  contractual agraemant. and as the Port’s gutde in detotmintng the 
consultant’s pragress on tns study. 

TASK 1.2 MONTHLY PROQRESS REPORTS 

Obj.ch8: To provide a compfehenvive monthly status repa’t update to the Port. end othsrs 
as directed by the Pon. 

Mothoddqy: k written report wrll ba prepared to describe the prosent status of each aspect 
of the work; any problems encoun:ered: recommandettoilr for modiftcatrons to the plan of 
study: changea In paraonnel, methodolagv or schedules +or completion: and how8 and costs 
spent and hours and costs remaining on each work element. A monthly Affidavit of A m w u  
Paid to MBEsMl8Es will also Be prepared. 

Schedule: Monthly for twenty lour months. 

Product: The product of this taak will be monthly written progress rupms (3 to 4 psgia in 
length) supplemenred with oral brirfiirgr during the woekly Progrsm tvlansgement msattngr. 

TASK 1.3 SUBCQNSULTANT MANAGEMENT 

Oqucrivu: To providr necessary mafiagemem of the work offons ol the subeoosultrn~ wha 
are parPicioating in the Matter Plan Updata Stuav. 

Iw8t-hhaddogy: In thid task. PbD will manege the contracts. work schedules and wogrem, 
invoices and payments. and work pro4ucts 01 each of the tubconsultants. Contracts will be 
prepared for the subCc?nsultants to rnaurs that thow terms and work scopes nra conastent 
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with the project rercuirements. Adherence to the contract terms. including *work schedules 
will be monitorad. Monthly progress reports from subconsultants will be received and 
evaluated against the overall project schedule. Critical path work elements of each 
subconsultant will be carefully monitored. Subconsultant invoices will be reviewed end 
approved by the P&D Project Manager. 

The work products of the subconsultants will be monitored and reviewed for overall 
consistency with other project elements. All work products of the study. including report text 
and graphics, will be produced in a standardized format. To accomplish this, P&D will be 
:esponsible for the final word processing, proof-reading. editing and production of all reports. 
P&D will develop standards for graphics %$text for all project deliverables. 

Monthly. coordination discussions wiil be held to ensure consistency of analysis, to avoid 
duplication of effons, to maintain quality control. ana to  formulate ideas and discuss project 
strategy. 

Sch.dulc: This cask will continue from the aate of Notice to Proceed until all subcontractor 
contractual obligations are fulfil!ed and final payment is made to each subcontractor. Duration 
is limited to  twenty four months. 

M u &  This task will result in the execution of contracts between P&D an6 each 
subconsultant and will ensure the fulfillment of their obligattons, including the uual!?y control 
of their work products. 

TASK 1.4 PROGRAM COCRDINATION 

Owecflvr: To keep Port Ptolact Management Stsff coordinated with the progress of the 
study. 

Merhealdogy: Regular brrefings will be yovided by tt,e consultant to the Port Propct 
Management Staff and as directed by airport management. As a pan of this task P&D 
Aviation will develop a camposite master program schedule end update this schedule with the 
omstance of Port staff. 

S c h d e :  Staff coordination meetings of this type will be limited to 6G meetirqs. Thjs 
tncludes 48 during the first twelve months and twelve during the second twelve months. 
Budget is limited to 3 hours of Proiect Manager’s time par meeting. 

W m r :  Weekly brieftngs during first twelve months and monthly briefings during ~ c o n d  
twelve months to Port Program Management Staff. Composite master program scheduh 
updated monthly. Schedule wdl show relationshrps and program of Eng!nwring, FAA Task 
Forcs, Plamng. and €IS activities. This task also rncludes general non-task sp.CitiC 
Coordination which 5s limited to  1 hour per week during the 24 month period. 

TASK 1 .S OTHER PRESENTATIONS AND MEETlNGS 

QbJ.crivm: To present master plan update study results to the groups illustrated in the figure 
CM the tollowing page. 



P&D Aviation Coordination and Presentation Requirements 

f IMLRNAL BRIEFING 
AND ADVISORY 

POS DopomMnn 

Othcr Airpan Tononn 

POS Sroff reas . AVFAC, 

CORE TEAM 

PO5 Airport Directors and 
Other POS Support 

Functions 

6 PRESENTATIBNS 

1 EXTERNAL BRIEFING 
AND ADVISORY 

coMMm 
Surroundin Gfior 

PSRP 
F A A  A D O  .. 

i WSDOT 
I Olhor InfwosNd Aamcioa 

8 PRESEMTATIONS TO BE DIFIERMiNEo) 4 PRESENXATIONS 
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Mothoda/ogy: Presentations will be made to these grcjups at Lev milestone points. 

Scheddo: Presentations are limited to the frequency indicated on the following page. 
Roughly half of these presentations are planned during the second year of the project. Budget 
is limited to 5 hours of Project Manager's time per presentation. 

PmdUcF: Srietings will be made using presentation handouts and visual aids. Presentation 
graphics will  cmsist of overhead transparencies. Port staff will assist in the preparation of 
the overhead transparencies. 

i f&SK 1 .(6 FAR PART 150 COORDINATION 

Okjective: The objectwe of this task is to ensure consistency. economy of work effort and 
cost effectiveness in the preparaiion of the Airport Master Plan Update and the Environmental 
Impact Statement as th3m projects relate to the future update of the FAR Part 150 Program 
which will be rewired subsequont to the Completion of the Airport Master man Update and 
EIS. 7he recently completed 1993 Nase Exposure Maps and Noise Compatibility Program did 
not include the develcpment or implamentation of the third runwsy. nor did t t  consider any 
of the land uWnoise aftacts of th- projece. The third runway cou:d require ndd i t iw l  
amendments to the Noistl Compatibility Brogrem and an updam$ of both the existing and 
future Noise Exposure Maps. Work elements being prepared under the Master Plan Update 
and EIS should be coordinated such that sufficient inlormation IS generated that can be utilisd 
during the Part 150 Update. thus redwing werk effort, ensuring consissency of all Port 
planrwq docunients and avoiding duplication of tarkrr. In addition. the commitments. 
requirements and lirnitetions developed in the Noise Med;ation Agreement and the 1993 Part 
150 Amondniants must be consdared in tha Master Planning process. 

#6thdw l h  Consultant will review spscrfic work scorns for those items in both the 
Airpon Master Plan ilpdats and EIS thtlt would be applicable to the Part 150 Update and 
recommend any edditions or changes that would be required to ensure use in tk% Part 150 
Update and be consirten? with the conditmns devdoped in tha Nocse Mediafaon Agrec;nent. 
tha Consultant would also m e n d  eppropriata work meerings. public meetings and o t h i  
coardimtion m 6 s t : ~ a  to emure that all s o c k  etfMs lead toward th6 final poductmn Of tha 
FAR Part IS0 Update and that the Part 150 Update reflects the effwts and be consistent with 
the Airpwt Master Plsn {Jpdate and EIS. This may also include meeting with local m t s  of 
gavernmerit Or tha Planners Forum to discuss Airport Mnster Plan Update and EIS tmplicmons 
for the Pert 150 Updare, ' h e  matn *rem of c m s r n  are Forscsau Update. Landstda and 
4irsida Facilities De+aloment. Ogtions Development. N o m  Analysis. Land Gse lnventoty end 
AnsiyS&. and OMfSl i  )urisdicttOoallpuMic ctrordinanm. 

Pmdurr: 'Fhe product of thm task will be to  ensure the intogrstion and consistency of the 
Airport Nhsref Plan Update. tha EIS and the future Part 150 Update. along with the Nrrtrre 
M i a t i o n  Agre%fhent end the 1995 FAR Part 150 Amendments. A written rapwt will be 
pmpered at appropriate intervals to explain inconsrstencies and to recommend CW~BCIIW 
actton. 

ScheduJs: The task will be on-going throughout the development of the Ma$tter Plan Updatm 
and the €IS. Meetings w 4  be coordinated with end held u) conlunction with o t b r  tasks 
throughout the planning process. A tot81 of 8 trips to Sesnte are planned during the 
24 month period. Fwc of these are pillnned dunng tha first 12 months. 

- 
r- a- - 4  



1 
1 
I 
1 
i 
4 
t 
I 
i 
1 

The 

TASK 2 PUBLIC INVOLVEMENT PROGRAM 
~ ~~ 

TASK 2.1 MARKET RESEARCH 

Ob/.crivS: The consultant will conduct market research in coordmation with the Port's Public 
Involvement Committee using a varlety of mechanisms tc determine issues. idennfy key 
publics. and clanfy ciiiten opinions. rhe data collected through this research will prowde the 
basis for the public involvement plan. 

method oh^ 

A telephone survey and approximately 20 interviews with "kev influentials" will be conducted 
for the market research phase of the project. 

Sutvey. The aurvey will consist of 8 600-sarnpk in the area tmr.:ddiately around Sea-Tac, and 
a 400-sample in greater King County. The 600.sample will be a twelve-minute pJWm 
intsrwew. conslsiing of three or four open-ended quesziom. The 400-sarnpls will be 8 M f Y  
bnef three-question survey. and vvill be designed to validate existing survey data. 

htstviews. &tween 18-25 individwls will be interviewed. 

Questions will fwus upon the nature and signiilcance of is$ues surrounding bitport activities. 
tha significance of these concerns in the broader context of all issues affecting such gfoupr. 
ways the P w t  can improve the airport to betiat serve the group In question. and ways to 
actively engage eech group iil the pianrling process. 

Srhosluh: The market reseor~h will be conducted during t b  first mmth of the prohct. with 
published results drstributed in month 2. 

Pmtluct: A published summary of the research results, Tecnnical Report No. 2. i W * r  
Rsseercn Resulls, will be distributed to sirport staff and pro)eci team membra. Indm in 
this doeumant wil! !)e a summary of the mterview results. a tist of ksy a9sws. a ii8t of key 
publics. and an analysis of the market reserrrch findings. 

I 
I 
I 

TASK 2.2 PUBUC INVOLVEMENT PROGRAM DEVELOPMEW 

Owecrhn: To provide the framework for pub!ic involvement aetiwtiei throughout tt# proiect. 

A&?M&m After the completion of Task 2.1, OMIYSIS of ttm issues wril ba pertormod w'id 
the pubtic invdvsrnent idan will ix written end submitted to the Pon ataff rewaw. 

s c h d 8 :  The pubhc invdvemant program development will be coinpteted in manm 3 
approximately 2 weeks after the markat cesserch results are complad. 

w a r :  The documentation for thrs task will be included in Techrncal Report No. 2, W e ?  
Research Results. 
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TASK 2.3 PUBLIC INVOLVEMENT PROGRAM IMPLEMENTATION 

Task deferred pending completion of Task 2.1 Market Research. This task may include: small 
"issue" work groups. newsletters, brochures and other printed materiels. presentations to 
existing graups, media outreach, and video presentations. Funds included in budget are sat 
aslde tor this task subject to finalization of work program. 

TASK 2.4 U S  SCOPINQ MELTINGS 

Oqoctiva: To assist and participatm in El5 scoping meetings. 

M.tlroadogy: The consultant will participate in two scoping meetings k i n g  conductad tor 
ths EIS on the Master Pian Update. This etton will be accomplished in con)unction with the 
Port and FAA. The ~ U F ~ O S ~  of the meetings will be to idennfv the range of probable 
significant enwronmsntal impacts. mitigation measures. and reasonabls options to ba 
addressed in the EIS. The EIS scoping meetings will be organized and led by the €IS 
consultant. A maximum of 8 hwrs  is budgeted for O'Natll and Company for this task. 

Seheduk To be determined by the Port. 

PrOdLcf: Participation in two E15 scoping meetinys. 

TASK 2.5 PROJECT BROCHURE 

Owrive: To prepare a project brochure. 

Methoddogy: A four penel brochure will be developed which explains the Master Plrn and 
EIS proceas. fhe brochure will be af protes~ional graphic quality, nar+tschnlcaI in mtwa. and 
will be distributed to the public and othw interested parrres. Fuhds includad in budget are sat 
aside for this taak sublac! to finalizetion of work proqram. 

Schrduk: Month 1 of prqect. 

Aodkrcf: Project brochure ti0 copes of Utah and 1.000 of final), 4 psmts in w e .  



The 

TASK 3 INVENTORY 

TASK 3.1 REVIEW PLANNING HISTORY 

Of#ecriv.: To assemble and review a complete library of previous studies relevant to the 
Sea-Tac Master Plan Update. 

Merhoddogy: Review and document Sea-Tac Airport planning history. Prepare a working 
paper summarizing the chronology and outcomes of major planning efforts at Sea-Tac over 
the last several decades. The.papar shall also discuss major Port policy directions arising from 
psdf planning and shall address the maior airline industry changes and regional sociagconmic 
changes since the last Airport Master Plan Update was prepared. The purpose of this task is 
to provide background and context information for the Master Plan Update. Documems 
which must be reviewed include the list of repons in the Master Plan Cipdate RFP. Port Jtaff 
will assist with this task. 

Schedul.: Month 1 of project. 

Rudm Technical Repon Number 3. P/anning History and Srudy Relstioiiships (10 copies of 
draft and 40 copies of final). The report will provide a complete inventory of previous airport 
planning studies that assesses continuitv of their assumptions, methodologies, and 
concbsions. Report will be co-authored by PBD and Port staft. 

TASK 3.2 STUDY RElATlONSHIPS 

O&ImtiW: To examine the relationship of the Airport Master Plan Update to other relevant 
land w e  and transpoftation plans. 

M s t h d g y :  A working paper shall be developed which analyzes the linkagas between the 
Airport Master Plan Update and the Regional Airport System Plan (RASP) prepared by the 
Puget Sound Regional Council (PSRCL the City of Sea-Tac Comprehensive Plan, and other 
local. state. and federal transportation and land use plans (including regional and local rail 
transt system studies). The interrelationships of these plans especially should bo diacusud 
in the context of the Washington State Growth Management Act (CiMA). Pon staff will aurin 
with this task. 

S c h e .  Month 1 of project. 

aocrAuck feehnicel Hapon NO. 3. Planning.. History and Stu& Relabonshim (1 0 copms draft 
and 40 copies of final). This section of the report will focus on relationships between the 
Mastar Plan Update land other iand use and transportation plans. Recommendations will be 
developed for coordrrration. Report will be eo-authored by P&D and POK staff. 

TASK 3.3 REVIEW SEA-TAC GROUND ACCESS AIRPORT FAClLlTY PLANS AND STUDtfs 

Ohjffcrirn: The objective of this task is to  utilize recent plans and studiesto twm the basslim, 
of existing and near-term ground access conditions and future options. A further objomvm 
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io to  identify on-going planning efforts which will need to he coordinated with the Airport 
Master Plan Update. 

mrh- This task will invoive examining proposed transportation improvement projects 
in the vicinity of the eirpon (such AS the South AccesslSR 509 Extension Studies. 28th124th 
Avenue South Arterial EIS. and Regional Transit Plan documents) to identify likely additions 
to Wansportetion capacity in the pre-2000, 2000-2010. and 201 1-2020 timeframes. This 
tank will also identify on-going projects which will need to be coordinated with the Airpm 
Mestar flsn Update. Port staff will assist with this task by providing reports and up-to.tjate 
W i e s  from other agencias. 

Sch.dulb. Thill task will be accomplished during the lest half of month 1 of the project. 

inwentory (10 copiae of draft and 40 copies of final). 
The findings of this task will provide input into Technical Report No. 4 - Facilitffs 

TASK 3.4 INVENTORY FAelLlTlES 

0- An inwntory of existing airport facilities, airspace and navaids. 

kl.fhodldogy: A dstzbase of existing conditions is to be prepared using Oocuments assembled 
in Task 3.1, the exising airport levout plan, on-site inspections, and other relevant SWICES. 
Facilities to ba inventoried must include: 

Runwavs and taxiways (incladin9 safsty areas and pavement condition) 

Apron and tamp areas (including pavement condition) 

hsaengsr terminal and offices 

Air cargo facilities 

Genarsl and corporats aviation facilities 

Metnthumzs fuciliries 

Crash. fire. and fescue facilities (including the possibility of developing e r e g i d  firm 
trairuw~ facility at ahtr airport or oft Port property.) 

Hangnrs 

kdlnQ f8ClhtlEa 

H0tO lK) f f iCQ Fxpanslon 

Utilities 

Airfield lighting 

bndig and navigational aids and instrumentatton 
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0 

0 

0 Airspace conditions 

0 

OtMr aviation support facilities (1.e.. Air Traffic Control Tower. etc.) 

Runway Protection Zones. FAR P3n 77 Surfaces, and obstructions 

Airport psopenv not contiguous with the primary airport propeny. 

Surrounding land uses off airport property (including industrtal~cammercial, racreatim. 
and mrpon buffsr usest 

Drainage and stormwater ccntroi and treatment faciiitles 

Pollutant and haxsrdous material controls 

0 

In thr9 task an existing Airport Bnse Map for the ALP will be prepared on CAOD uslng digital 
data files in AutoCAD furnished bv the Port covering all airport property including key on-sita 
access rMds and ?ransportation facilities surrounding the airport, and the Preliminary 
Engineering Study. Port staff will assist with this task Consultant CADD labor hours are 
limited to 100 hours. 

SchuIW Months I and 2 of the propct. 

prorkrclr fechnical Hepon No. 4. Fecilitrcs lnvenfoly. CADD Airport Sa% Map for rha ALP. 

TASK 3.5 iNWENTORY MISfiNO GROUND ACCESS SEA-TAG AIRPORT FACtLlTIES 

O w t h r a ;  The objective of this task is to prepare an inventory of  existing airport grwnt: 
aceass circuletion and parking facilitiaR and s ~ ~ v i c e s ~  

~r/md&gy: This task will invoive preparing an invmtory of existing ground access. 
circulation and OII and Of f  airport parking facilities and services. inclutiing-taxis, rental car 
services, pnvate bus and shuttle bus opera;ians And pirbiic tramit operations. and %mimating 
thg cutrentty lVdil&Me ground access and internal eirculatian capacity by mode. 

m s  work will ais0 involve the collection of ground traffic and parking dare including traffic 
c m t  data. parking accumulation data und study reports. fhe dam will include ell available 
AD7 end peak hour traffic counts. turn movements at interYeCiiOfis. parking 8ccumuIatim data 
wid c l d f i c a t i m  counrt of traffic. on the circulation roadwayt. Port staff directed by PBD. 
will provtde the following data. 

Typical daily parking -?tern. 
0 

0 

ADT and oeak-hour traffic for cntical intersections and surface roads. 
Vehicle clarwficatim and OCCUPB~CY ratios. 
A summary of taxi, rental car. shuttle and ccunesy bus. van and pG%C trmS& 
operations. 

The data will be compiled by P&D for input into t b  ALF3 modal calibr8tion and a 
technccal repon summarizing existing condicrans. capacities. trends 8M pwrammed 
improvements. 

I-L- Page 3 
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S&&: This task will be sccomplished during month 2 of the project. 

Pmckzcfi The findings of this task will provide input into Technical Repon No. 4 - Facilities 
kventory, and the data base !or caiibrsticg the ALPS model. 
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TASK 4 4CTIVlTY FORECASTS 

TASK 4.1 EVALUATE AND REFINE FORECASTS 

04ectiva: To prepare updated forecasts of future airport activity. 

M a f h o d d o ~  A review and evaluation will be conducted of regional air travffl forecasts 
generated for the Flight Plan Project, the Sea-Tac Air Cargo Study. and other efforts (i.0.. 
Booing. FAA, etc.). The consultant will prepare updated forecasts of future aircraft operattono 
and passengers for Sea-Tac (both unconstrained anc! constrained actiwty bels), within tho 
project scorn end budget, and submit to  the FAA for approval. Forecasts shall be be& on 
short- (1994 - 2000). medium- (2001 - 2010) and long-term 1201 1 - 2020) time frames. Far 
each time frame. low, medium. and high estimates of passengers. aircraft operations. und 
cargo shall be made. 

Specific components of the forecasting effort must include: 

0 Air passengem (total. origin and destination. connecting. major air carnor, commuter 
air carrier, domestiC destination. mternational destinations. Canadian ciestmetiom. gmk 
hour. arc.) 

0 Aircraft operations ftotal, major air carrier. COfnmUtef 8tt cablier. gmeral ilv18~0n. 
military, international. Canadian destinations. cargo-onlv, peak hour. etc.) 

0 Air Cargo (total tons. all-cargo airlines versus passenger airline cargo. package express. 
nettonal and international destinations. etc.) 

Aircraft s12e end flest composition by aircraft ?ype 0 

Average passengers per opetetion 

0 Air Travel Demand factors Iincludmc trends in Pacific Aim trsval. evolution of global 
airlines. bilateral aiiline market agreemenis. etc.1 

7he effects of supplemontal airports will be considered and cowdmnted with PSRC studmt. 

Sch.duk: Month 2 of projsct. 

W u c t :  Technical Report NO. 5 - Fomcest Report. 

TASK 4.2 OROUPO ACCESS FORECASTS 

04ecthm The Oh~ectrve of this task IS to prepare future ground 8ccum and inteinsf 
crrculation damand for passengers. employees aad freight that impact airpon arm 
n a ~ p o f l a t i m  facilities. 

Msrh- This task will rerlew pievious travel forecasts for the airpon area compbted 
for the Pan. the ragional Phmning council and other local agencies. This t e w w  wit1 help 
determint, the be51 target wars for forecast analysis in the following penods: Pre-20M. 2OOO- 

1- w t l  
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2010. 201 1-2020. Forecasting methodology will consider modes, daily and peak-period 
paramaters set for Sea-Tec forecasts to  ensure consistency with various planning components 
(is. routes, auto occupancy, parking demand. modes, percentage dinribmons. etc.1 w M n  
the regional forecasting methodology. Existing data collected in Task 3 - will bs important 
t o  calibrate the model. Forecasts will be made for average daily and peak period conditions 
to  be asslgned to  future transportation systems. 

P&D will use the "Airpor! Landside Planning System,' model to examine on-site and 
immediate area conditions. The model will be calibrated to  reflect current conditions for which 
suitable data exmts (1992 or 19931. This calibrated model of existing conditions will allow 
comparison with future alternatives to  be developed. 1rans:t modes will &e tabulated 
soparately, to  the degree possible. 

Data for future Wevel growth in the immediate area of the airport will have to be provided by 
Port Staw for the target years (tO be determined as described above1 to include land USO 
pattern damred. as well as assumntions about off-site parking or ctrsnpes in parking supply 
and location. car rentals. trans!? zonnections, on-site employment. mode split, facility sizas 
and capacities. and other related information will be needed for each model run for each target 
year forecast. 

P&D proposes to complete ALPS assignments for the fallowing: 11 Calibration tor C W O M  
year; 2) A Late 1990's forecast: 31 and 4) Forecasts for the same veal in t b  2060-2010 
period but with ditferent background assumpttons: 6) asrd 61 Forecasts !or ttm same yarr in 
ttw 201 1-2020 wriod but with different backt-jround assumptions: and. 71 A final run of a 
long-range plan. 

These forecasts will build upon tho data suppliad by Port Staff for the airport a790 for tho 
target years and condilions. while developing airport related transportation date to ovnky 
rogiaml conditions. An overview ut regional end airport related transportation conditions wU1 
be idetified. Moria1 output will include trip generation, trip dbstnbution on the roadway 
system. level cf serv~ce. parking accumulatiocls. key wsawng movements. parking accezm and 
%grew as wdi as curbside analysis, to the degree possible. 

S- The model will be calibrated within the first two months of the project: 
Asolgnmants 2-6 will be made in months 3-4 of the study. The final assignment will be mada 
near the completion ot the analysrs phase. 

fWdaacC The product will be included in Techrucal Repon Nt. 5 ForecEsr R e m .  m w  
reruks will provide input into the evaluation of cawcity and demand in Task 5. 
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TASK 5 FACILITY ANALYSIS i __ r 

TASK 5.1 AIRSIDE FAC:LITY ANALYSIS 

o&ecrh To develop airside delay analysis for range of new runway options and optimize 
messery  taxiway connections. 

,q&rhddogv: A range of runway optims will be prepared and are described 8s follows: 

i 
3 

1. m w  I - existing 1 I .900' and 9,425' lengths. 800' separation 

2. r - 5.000' length, 1,500' separation 

1 3. - 5,000' length 2,500' separation 

4. -tt "Pr - 7.000' length. 2.500' sepambon 

5. U P  . about 8.500' (to be determined by engineer) 

6. I lh - about 8.500' length, 3.300' separation 

fhb FAA's Airfield Capacity Model (tor microcomputers) will be used for this task. phis 
artalyticaI model has been emetlsively validated by the FAA and will provide remilts sufficient 
for a compsratiw analysis at the proposed options. The analvtical analysis will support and 
bo conaisrsnt with the simulation analysis to  be conducted by the FAA utmg tho Airport end 
Airsgrrde Simulation Model (SIMiWOD), which provides more detailed results. 

Eech option w i l  bs defined in terms of physical and Oper8tIn~ characteristics, flow direction. 
weather condition, and forecast demand level. thest. characteristics will be developed in 
close CoordinaEion with th6 Airport. FAA, and othw relevant parties. 

. Given the option descriptions identified above. inputs and assumptions 
for each case will be prepared. which include the following: 

i 
I 
I 

Physical end opererronal Inputs. mcludmg the physical airspace structure and airfield 
chsrrcterastics. ATC rules and procedures, aircraft operating characteristics, and 
aircreft separations In ?he airspace and on the ground. 

* D m a d  schedule inputs. including aircraft opetations schedule for selected fortican 
demand levels. 

The first of these inputs will be devslopad based on the rssults of the airspace configuration 
snolyus. end the second will be based on the evaluation of forecasts. The ingruts and 
assumptions develowe in this tssk will be reviewed with the FAA and others, as appropnate. 

-s of Oono* . A camcity and delay annlysis wtll be 
performed for esch case defined above. The results of tne anelvsts will be wrnmartxsd in 
ternis of average annual aircratt delays. 

I 
I 
I 
1 
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fhe average annual aircraft delay estimates will be used to devalop demand versus delay 
relationships for the six airfieldlairspace options specified above. These demandldelay curves 
will be cmpared with the baseline case and the resulting increaseldecrease in aircraft delays 
will provide relative measure o i  airside capacity for each option. 

The requirements for new and relocated naveids will be determined, as well as the need for 
modificatio~~/improvame~s to runway safety areas and the need for additional taxiways. 

Sshdrd . :  Months 1 through 4 of project. 

krducr: Airside facility requirements analysis te be included in Technical Report No. 6 - 
Demand. Capacitv, Requirements. 

TASK 6.2. DROUND ACCESS FACILITY ANALYSIS 

04?ectiVs: The objective of this task is to compare current and forecast airporr irndside 
activity levala to  the owrational capacity of th8 variaus landside components and to idanttfy 
capacity swpluaes and deficiencies. 

Msmcldology: Phis task wtll involve cQmDaring forecast qround access denlend and capacity, 
everaga daily and peak hburbl, for the pie-2000, 2001-2010 and 201 1-2020 timeframas. 
Capacity doficiemtes and excess cap~city will be identified. both for access to the airport and 
internal travel within the airport. Person rraval demand and capacity will be compared on both 
s rnSde-sgeci!ic and all-mode basis. to determine i f  mods shifts can bolanee dammd and 
capacity. 

Schud&. This task will be compieted during month 4 of the project. 

huiucc ths findings of this task will provide mput into Technical Report No. 6 - Demand, 
Ca~anw, Rwwfumefi?s ( $ 0  copies of draft and 40 copies of final). 

TASK 5.3 TERMINAL DATA CObLECl'lON 

U-: fht, primary objective OS this task is to produce the divetse data necessary !of 
datarmicIing the terminal filcilltv requirsmenrs. This data must he terminal specific as well as 
opor8tiMIIIIy dsteilsd 'lo permrk the forecast demand to be translated inro maamngtul c a p a c q  
roqutrements. 

A(.tkuWagj? Existing data sources and studies such as the recently completed Terminel 
Oewlopment Ffograrn will be rellctd upon. but rewsited in light of updsied forecasts, 
oparational changes. or Other dsvalopments which may have occurred. Certain data alemanta 
such as atrline/i)AG schedules will be updated automatically focussing on wsk hour acn* 
whtch is tundsmental to terminal programming. Supplemantsiy data collection in the form of 
observations may also hrr necessary. Port staff will assist wnh this task. 

Supplemantarv data coIlection will include existing gate asugnrnent scbdules. t ewn t  lease 
araas and terms. plans of any racent or anticipated modifications to terminal areas, and any 
docun>entatiOfT of Port laasing or operational policy which might Paw a bearing on the demand 
for, and use of. tamiwl faciliiies in the future. On-site observations m y  rmludo 
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determination of passenger prgcessing rates at security screening and check-in areas. as well 
as passenger occupancies of areas such as concessjons. holdrooms. and baggage claim at 
peak penode of the day where existing information is insufficient to determine u!e of these 
fscilitiee. 

Sehrcllul.: The bulk of the data coilection effort IS expected to occur within B three week 
panad; nowewr, additronal periodic data collection may be necessary to  Suppon specific tasks 
or analysis throughout €he study. 

ploduE1: The results of this cask will be incorporated as supporting anformation to  the 
damsndleapcrctty enelysis and tetrntnal program sectians of Technicel Ropott No. 6. Demand, 
Omci ty .  Requirements. 

TASK 5.4 TERMINAL PROORAMMiNG 

6¶t$ocritfe: A comprehensive. implflme?table. p:ioritaed. and phased terminal program Is the 
primary objbctive at this task. This program will be coordinated with lsndside end airside 
capacities for the long tsnge forecasi period as well as for individual stages of the t O W n i N 1  
development. 

M a r h o d m  Ths tetminal prcylrammiw mathodology will begin with an examination of 
updated w a k  pe~iod airlifie and airport forecasts which torm the basis for.trrminaI facility 
requirements. Forecasts wi!l be rewewed fat completeness of date. undsrlying axsumptiw. 
and period of forecast. Adjustments will be made and vorifiiij as necessary with individunl 
camers. Activity levels in terms of passengers. baggage. aircrato operation$. etc. will tw 
disaggregated to show both design daq and pe8k hou: actrvity levels. and brokmn dawn by 
type of operation (sirline and aircraft type) 10 provide the level of detail ekkh is elsrsntial to 
the effective sizing of gates. holdroms. hapgage spscs. and other major tenniml 
components. The termins? area facilitias inventory found in the Terminal Development Study 
will be revisited and adjusted to conform to chbnges which n a y ~ h e v e  occurred. This 
information will be used to compare the existing capacity of the :erminal c m p b x  with the 
anticipated demand. The resulting deficiencmr tor surpluses! wilt farm the bass for tha 
updawd tefm~nal program. 

Both puMid and tenant facilities will be dis-aggregated by type of use and oqanized by 
functional location within the tarmihal and iocation withm either the secure. non-secun or 
aterib (AS1 m a r .  

Sch.ckk: The terminel txograrnming task is expected to take approximately fouc wwks to 
complete, but this &!on will run  concurrently with other alaments of the Master PIsn Update. 
urd ttrercrfsrr will fall within its overall time tabla. Becruse tha terminal programming task is 
&pendent upon updeted forsctrst material. it will not &a initiated untrl the updotad forecasts 
for See-fac ate available. A n  initial dratt of the pregram will be avaiiabk for remw 
approximately two weeks after the svailabrlity of the forecasts. This will be uud to initme 
tha development ot terminal options. The c o m ~ ) l e t ~  pmgrem will be revrserl and fmwlued ar 
teminsl options are develop&. 

Pmdutt: Documentation a! this task will be included in Technical Repon No. 6, Demand 
Camnrv, Revwremenrs. Revisions based u-on comments received will be incormatsd mto 
e inel tiaster Wan Update documem. 1 
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TASK 5.5 CARGO FACILlTY ANALYSIS 

O N c t M .  To update the Sea-Tac cargo facility requirements analysis. 

llae- . The facility requirements developed in the 1992 Sea-lac Air Cargo Study will 
bo reviewed end updated as required. Components included are air freight. air mail and snuil 
package service. 

sch.aAd.: Month 4 Of p0JeCt. 

&odu& SeaPrac cargo facility requirements anslyars. to be includsd in Technical Repart 
NO. 6 - Demand, Capacity. Requirements. 

TASK B.6 OTHER AIRPORT ELEMENTS 

04/.crW. The objectwe of t M s  task will ba to develop facility requirements tor r e m r d n ~  
e i rpm facilities not addressed in TsskJ 5.1 through 6.6 for the pro-2000, 1000-2010 uu( 
201 1-2020 timeframes. 

Methoddogy: Facility andlor space requirements will b damloped fw ea& of thm tdlwving: 
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Ganaral and corporate aviation facilitms 
Maintenance area 
Crash. fire and rescw facilities 
Fueling facilirisr 
Drainage and notmwster contra! and treatment facilitias 
Pdlutant and hazardous material control tecilitiee 
Other airport tenants 
Airpon operations. maintmance and administration 
Air traffic control tower 
Flight kitchen 

Patantial uses tor non-contiguous airport propany wiel fm discussed. 

S&lC(BJI: Month 4 of project. 

f%w$ucc Fawlity regwrements tor airputt support facilitias and otfmr airpon reloxed actawth, 
to be ~ncludod in Technical Report No. 6 - Demand, Capacitv, ReQummnts. 
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TASK 6 CONCEPT ANALYSIS 

TASK 6.1 DEVELOP CRlfERlA 

04eceiv.: To develop and describe evaluation criteria to be used in the evaluation of options. 

Methoddogy. Criteria PO be aoplied to the option evaluations must include the operational. 
economic. and environmental considerations. The options will be evaluated in terms of their 
f!exibility and adaptability to changing conditions in the airline and airport business. 

i 

i 

Schedule: Month 3 of project. 

pnrduct: Definition of evaluation criteria to be used in evaluation of options. Number of 
options to  be evaluated in Task 6 is limited to sixteen. (Four for airside. terminal. landstde end 

i 

I other). 

TASK 6.2 AIRSIDE OPTIONS ANALYSIS 

Ob/ectiw: To evaluate and select the preferred airside options. 

Methodology: The airssde options analysis will be conducted in a two step apptoach to enaure 
the results of the new runway anelysis are completed by April 1994. Initially the options 
described in Task 6.1 will be screened to  determine B smallel 39t of options (maximum of 4) 
to be evaluazed in greater detail. Parameter?, to be evaluated shall includs Sea-Tac future 
delays, Boning Field future delays. amount of imported fill material required, consnucnon 
sequence considerations. physical impact area, other environmental conside:a?tons. 
construction costs, delay costs. and mit:gation costs. 

Other airsida issues will be considered to include navaids. runway safety areas. taxiways. 
airspace considetatiOns. end instrument approach procedures. 

S d r d u k  To be completed during month 4 of the project. 

Pmduet: The product of the airsitle studies wrli be a two tier analysis with the final 
conciusions documented in the form of working paper by early March 1994. This t n f m a n o n  
wilt also be incorporated in Technical Report No. 7, Evaluatiun Report (10 copas of draft nnb 
40 copies of final). 

1 
1 
i 
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TASK 6.3 MLILTI-MODAL AIRPORT LANDSIDE OPTIONS ANALYSIS AND EVALUATION 

O&jectiw: The ablective of this task is to idarntify snd evaiuate multi-moda: airport ground 
access and internal circulation options. 

mllrrrddogy. This task will involve identifying options for improwng ground access and 
internal circulation capacity to  meet expected demand. These options may iocluds roadway 
and parking improvements: transit facrlity improvements: traffic, parking and t r a m  
operational and service improvements: transportation system management o p t i w  to 
e ~ o u r a Q 0  mode shitts of person travel to, from and within the airport: and transportanon 

i 

! 
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demand management options to discourage vehicular traffic to, from and within the airport 
at peak times. Concept designs of options, will be prepared. where appropriate. including 
concept-level cost estimates. The facility. ODerational and management improvemen? options 
identified will be evaluated and components will be recommended for inclusion in the preferred 
Master Plan Update package. 

sc/I.drdo: These tasks will be completed during month 7 of the project. 

Wuct: The findings of these tasks will provide input into Technical Repon No. 7 - Options 
Evelusrion Report. An airport access plan, showing recommended improvements. will be 
prepared on a separate sheet on AutoCAD if necessary. 

TASK 6.4 DEVELOPMENT OF TERMINAL OPTIONS 

OqirCrivE: The identificatmn of three terminal development options will  provide^ J basis for 
revisiting the findings of the Terminal Development Study and adjusting these 8s necessary 
to tit the program for the Master Plan Update. fhes8 are envisioned as options which will 
make the terminal compatible with landside or airside planning rather than complete 
redevslopmemo of the terminal itself. Options may also focus upon operational improvements 
or architectural modifications Po the existing terminal to make the terminal function better. 
It Mould ba iwmd that the Terminal Development Program completed in 1991 was envisioned 
as a 'living" planning document end intended to be revisited from time to  time. 

Merhaddogy: An updated terminal facilities inventory and options developed in the Terminal 
Developmsnt Program will form the basis lo r  the terminal analysis task. The development 
planning criteria will also be re-examined in coniilnctibn with POS designated staff, airlintas. 
and Other terminel users' requirements to datetmine whether changes or adjustments which 
wwld influence the plans are warranted. Terminal plans which address both interim/short 
range and projected long fangs requirements will be developed for evaiuation. The terminal 
options themselves will b8 coordinated in regularly scheduled meetings with PQS staff. 
airlines. other designatad parties and termtnal users in concert with other elemants of the 
Master Plan Update. 

SCnrdUk: The terminal oPtions development task itself is expected to  take approximately four 
weleks to complete. This will be followed by 3 two week evaluation petiod as detined in the 
next task. Bath efforts will be Bccomp:i$hed in concert with airside and landside elements of 
the M a s e r  plan Update. 

product: fha product of this task will be in two components: (1 1 drawings or other exhibits 
suitsue for presentation and :eview. and (21 a narrative acc0mpan:ed by gmphics. describing 
the terminal development options. Tvpicallv. this information is distributed for review along 
with tha teminal evaluations and reticement process. All drawings in ?his task will be 
prepared at a scale ot either 1 * = 200' or 1 * = 100' depending on the terminal component&) 
baing considered and the level of detail desired. 
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TASK 6.5 EVALUATION OF TERMINAL OPTONS 

Ob/ecriV.: The confirmation of a recommended terminal plan for the Master Plan Update is 
the main objective for the options evaluation process. This process must be carried out in an 
objective manner to ensure that alt factors are compared equally and fairly. 

M8rhoddog)r The evaluation criteria defined in tho Terminal Development Program will be 
revisited with POS designated staff to determine continued applicability. Adjustments will be 
made es necessary inc!uding redefining or mcdifying criteria as appropriate. An evaluation 
matrix or other form of evaluation process will be identified as the frame work to be used for 
evaiuation. The benefrts 8nd deficiencies of each terminol Option will be identified and 
compared. An important component of the evaluation should be the ability of an OQtiOn to 
adjust TO the phase3 of airside end landside capacity increases which are contemplated for the 
Master Pion Update. 

S&.duh: The terminal options evsiuation process is expected to take approxfimately two 
weeks to complete including reviews. It !mmediately follows tho terminal options 
development task. 

&@duct: Both the evaluation criteria and the process leading to a recornmended plan will be 
defined in exlubits sucteble for pressntation as well as a narrauve to be included In Technical 
Report No. 7. O~rrms €va/ua?ror! R u ~ o n .  The narrative will be daveloped initially in drah fatm 
and submitted fer rewew lJlong with ?he termttml options deVeiOPmWbt narrative. 

TASK 6.6 REFINEMENT OF TERhMNAh OPTIONS 

Objectivr: fhe resuira of thd terminal options evaluation proceSs may produce a naed tor 
c~rtain adjwtmeots to the plan. or the incorporation of elements of other plzns. It is the 
obwxive of this task to provjde an apponunlty lor this to occur. and this IS referred to as the 
refinement process. 

Mathoddrrpy: fOllOWlnQ the terminal development aod evaluation process, the racmmended 
tarminal @en may need to be funher refined to incofporate additional informetion or elements 
ot other p(ms wluch would improve it. ?his process will also megrata additional pognm 
finclings; tMIC.eribng niagor site elements. includine etrside. terminal. eccess and parking p l m s  
darveloped concurrently which may have an influence on the plsn. The scale and f W m a I  
relationshps of mator rerminal components msy also undergo some modificaaon. 
Coordination with eppropriate partied. Including airlines, and Other terminal users. regarding 
their input and mview wil; also be completed dumg the refinement process. 

SchHhrb.: The terminal rafineinsnt process is expected to take approximately four wmks 
including the pepsretion of 8 IECQmmended termmi pisn. This allon will run concwentiy 
with ozMr tasks of the Mester ear: ilpdate and is not expected to lengthen the owal l  
plsnning pocess. 

&&e. E?chibira suitable for presentation as w d l  as a nartativa explaining any chai~~er made 
doting tha rsfrnemant process will be prcducad and Incorporated. fdlowing appopnate 
reviews. into Tschnrcal Report No. 7. O~rcons  €vsluarmn R e ~ o n .  All drawings m thts task will 
bo ptaparerl at a scale of either 1 '=32 ' ,  1'*50' or 1'a 100' depending OA the tsmrnal 
cmponenttsl being cwrudered and the level of detail desired. 
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TA8K 6.7 TERMINAL DOCUMENTATION 
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Ob/rctiv.: It is the abjective of Task 6.7 to summarize the recommended terminal plan for 
inclusion in the Master Plan Update tor Sea-fac International Aifg?rt. This final recommended 
plan must not only serve the specific needs and forecast requirements of the terminal area. 
it must ba coordinated and compatible with the recornmended plans for atrsde and landsrde 
develoment rncluding balanC6d capacities during various phases of implemontation. 

&~~r/~ado/om. &causo many of the prim tasks locus upon termtnst-specific solu%ions, the 
recommanded plan must eridress its reletionshlp to the other major campmnts of the Master 
Pian !&date. To some exlent this will have been carried out through other prror task; 
however. the documentation of the results will be produced in Task 6.7. This requires careful 
coordination with other disciplines and may result in some further adiustments or refinements. 
Renuits will be documented both in rutrrativo and graphic lotm for inclusion in the hnaster Plan 
Update report. 

Schedul.: Month 24 

PFeducr: The recommended terminal development plan fbr the Master Plan Update vdill ba 
produced in AuroCAO suitable far use in pFOdUCinQ ‘the Terminal Area Plan abet  and finat 
presentations, and approprietely rendered in color. An accompanying narrative summarizing 
tha plan will alao be prepared and incorporated into final documentation. thmpson 
Cmultanrs lntemstronel ttaff will be available to prrncipate in ii maximum of thrcn 
preeentatians to Pwp Executive Staff and tha public. 

TASK 6.8 StTE BEAUnFlCATION OPTIONS 

O&oh: TO identify opportunities tor improving eirpon boundary condition conflicts and tu 
improve overall appearance of the sirpon. 

M a t h M w  Existing conditrons wdl be unalyxsd. concam options wcll be developsd and 
final beautification meawes will be developed. 

S- To &B completed during month 18 of the project. 

mt: A Mot0 documentation boar& of key areas will ba presented AS well ea a see 
amlyris a d  dewlopmsnt fecmtY)andations based on o x i s t q  condrt~om arui OppOrtmtHg 
(Le. sun. Wind. sals vegetation. views, wban surrwndmngs. ancl accebsl. Concept 
beautification OPtionS will be Orasented as well as a final plan Of beautification niaaZUres. 

TASK 6.9 CARGO OpOlONS 

0qf.Ctiwa: To review the 1992 Atr Cargo StuUv and devrlap and evaluate car90 expanuon 
options. 

Marhodofogy: The results of the 1992 Sea-Tac Air Cargo Study wtll be used to the fflaxlmm 
extent possible. Discussions will be conducted with tho Port and ?he Airlines :a determine i f  
Q & i l t l O M ~  ewalwtion and selection of cargo tactlit\ layout options is FWCBSSUY bt tha omat. 
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Schedule: To be completed during month 9 of the protect. 

Product: Cargo Facilities Recommanded Improvement Program. to be included in Technical 
Report No. 7 - Options Evaluation Report. 

TASK 6.10 OTHER AIRPORT ELEMENT OPTiONS 

Objective: To identify and evaluate options far each of the other elements Ilsted in Task 5.6. 

Methodology: Due to the varied nature of facilities included In the "other" category. no angle 
consistent methodology will be used to  evaluate these options. Generally howsvar, 
operational. economic, and erivironmental considerations will be evaluated to determine the 
preterred option. Facility elements in the "other" category will be evaluatnd in various levels 
of detail, according to  the importance to the Airport Master Pleri Update. For example. s t m  
water runoff and retention ponds will be evaluated in greater detail. 

Schedule: To D e  completed during month 10 of the project. 

Product: Preferred options for "other" airporr elements. to be included in Tschntcal Rapon 
No. 7 - Opttons Evaluation Report. 

TASK 6.1 1 EVALUATE 'PACKAGES' 

03jective: To deveiop and evaluate a complete and integrated system of opt@oas. 

Meihodology: A maximum of tour "packages' of options will be generated and evalmted 
which combine the elements evaluated in Tasks 6.2 through 6.10. Pacrages will bs defined 
which seek to optimize the use of existing faciliries and land. Land acqctsit!on needed to 
implement the options will be identified and the fationale behrnd such acquisition will be 
expiained. The need for relocation of exasring facilities shall be examined. Each option shall 
include a general sequence and :iming lor activity level tcigger) lor Imptementatlon of each of 
the element options It&, phasing of tacilitv developments.) 

Seheduh: Months 14 through 22 of the prolect. 

BIDdUEf: Evaluation results of '?actage" option studies. Technical flapon No. 8.  'P8cbpe' 
Eve;uarions Report. Number of packages to be evaluated are limited to few. 

TASK 6.12 ParrmREo PACKAGE 

Obiecrive: To select and document tha preierred package. 

Methodology: Results of the evaluations will be presented and discussed with Port staff nnd 
others as dirscted by the Port. A preferred package will be selected based on tbsa 
discusstons. The preferred package will be fully documented as described in Task 9. 

SchduJe: Month 23. 

mer: Selection of a preferred package. 



I 
I 
I 
0 
D 
1 
3 
1 
I 
1 
I 

The 

TASK 7 FINANCIAL PLAN 

TASK 7.1 COST ESTiMATES 

Objective: To develop capital cost estimates for tha recommended plan. 

Methodology: Developing optimum solutions for the concepts will require repeated cost 
comparisons and analyses of airfield facilities, terminal facilities, vehicular rood systems. 
public and employee parking, air cargo facilities and general aviatian facilities. including any 
temporary construction required to  implement the concepts. Estimators will work with the 
planners throughout !he evaluations to  develop cost comparisans to assist m the evaluating 
options. For the recommended plan, detailed cost es t imat~s  and schedules wtil be developed 
for each phase of the projects. 

Scheduh: To be completed in month 22 of proloct. 

Producr: Preliminarv and final capital cost estmafes. 

TASK 7.2 PHASINQ PLAN 

Ob/ecrive: To develop a m a s w  plan phosing schedule. 

Methodology: Eased on ihe forecasts and cost estimates. a proposed master plan 
construction phasing schedule will be developed. The phasing plan will include the estimated 
capital costs and development time frames for the preferred Master Plan Uodatfl and runway 
Qption. The pian will correspond t o  the forecasting perioas identified rn Task 4. The financing 
plan to be developed by the Port will be revhewed and the phasing alan adjusted if necessary 
to achieve a financially feasible plan. 

Sch*dul.: To be completed in month 22 ot the prolect. 

Pmduer: Master Plan Update Phasing Program. 

TASK 7.3 OPERATINO AND MAINTENANCE (O&M) FORECASTS 

04ectiVu: i o  provide technical assistance to  Port staff in preparing the financia: plan f6( the 
Master Pian Update. 

Methudology: Review and provide input into tha capital fmsncial analvsis tor each of tha 
options. Provide assistmce in performing financial analysis of the options. Provide technrcoi 
a9sjstance in identifying O&M costs associated with each option. Review staff work O n  the 
O&M financial analysis. 

S&&uk: To &e completed in month 22 of the prqect. 

p*oduct: Assistance to  the Port in the development of inputs for financial modeling. 

Page 22 
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TASK 8 PSRC IMPLEMENTATION STUDIES 

TASK 8.1 PSRC DEMAND MANAGEMENTEYSTEM MANAGEMENT ANALYSIS 

Objective: To estimate the potential impact on the passenger and operations forecasts which 
could result from various demand managementlsystem management techniques. 

1werhodology: Demand MernagementlSystem Management options which are reasonable from 
an operational standpoint will be described and evaluated. These options will include pricing 
mechanisms, gate controls, and high speed rail. Options will be analyzed to  determine 
feasjbilitv. considering the reasonablilness of methods and assumptions. the time frame for 
implementation ana the likely extent of the impact on future ope:ations at Sea-Tec. Also 
considered will be issues such as long term regional goals. existing contractual obligations and 
legal constraints. safety. onerationa! efficiency. and expense. Included in this task are three 
(3) presentations to the PSRC Expert Arbitrarion Papel. 

Schedule: To be completed in month 10 of the project. 

pmc(uct: Separate chapter of Technical Report No. 6. Demand, Capacrtv, Reuurrernenrs titled 
feeslbdity Studv of Demand Management Strategies. Three 13) presentations to the PSRC 
Expen Arbitration Panel. 

TASK 8.2 DIVERSION TO OAOUNb MORE 

Oq(eixiw: The obiactive of this task is tci assist in the preparation of air travel forecests by 
forecasting the iikelv diversion of inter-city travel to a high speed ground trsnrponation mode. 

M8rhaddOpy: This task will use data ?rom th6 Washington State High Speed Graund 
Transportafion Study fo provide an estimate of the realistic diversion of shon distance air 
pas%engtlr trips to high Speed rail. in the ore-2010. 201 1-2020 and post-2020 timeframes. 
inlometion ptcrpaied by Washington Department of Transportation will be used to the 
maximum extent possible. 

&$mi&: This task will be accomplished in month 2 of the prulect. 

product: Tho product of this task will be a technical memorandum which will provide input 
to $he O V 6 r d  air travel forecasting effon 

TASK 3.3 PSRC NOISE PERFORMANCE ANALYSIS 

OB/.crive: To provide acoustic s6rvices to meet the requirements of the PSAC Norse 
aeductian Performance Oblectives as set forth in PSRC Resolution A-93-03. The sarvtces will 
lfwluda the development of a noise measurement vaiidation program and provide the required 
ongomg reportang and presentation requirements as spectfied in the Resolution. 

m.thddogy: The following tasks will be performed to meet the requirements of Section II 
of the PSRC Resolution: 

1 - 4 1 1 -  P s g s  23 
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5 .  

6. 

7 .  

8 .  

9. 

10. 
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The noise methodology used to evaluate the noise reduction will be developed. The 
methodology will correlate the noise reduction goals specified in the Noise Budget to 
the measured aircraft DNL noise levels in the community. 

The number and location of the existing noise monitoring sites that will be used for the 
location of the monitoring program will be specified. Provisions for removal of data 
from any failed site will be allowed for. 

The aefarence base year nome level will be specified. It will be defined reiatlve to  ?he 
Ume period of the Mediation Agraemrnt. 

The noise reduction level that must be achievsd ~ $ 1 1  be determined. The noise 
reductions must be based upon the noise reduction goals established through the 
Mediation Program. These reductions in noise shall be consistent with the reductions 
thut have been predicted through the 1996 Part 150 noise study. 

Prepare document that specifies the calibration requirements thst must be achievsd 
concerning the Permanent Noise Moniroring Svstam. 

Preparb documents fh6t DrtisentS the methodology, The consultant will work wrth Port 
and PSRC st8ft in the development of th8 m8thodUlOgy. It IS actsurned that these tasks 
will induda two Seattle trips. 

Pfeaant The methOdOlogy to Expen Panel. Task tncludes preparation and one trip to 
Seattle. 

hpnre simi-annual reports on the status of the msawrement program and the !eve1 
of campliance with thase measures. This assumes 4 reports over tha two year time 
frame. 

Prerrmt rau l t s  of the btatirs of the m e ~ s u r e m e ~ t  to the PSRC Execwve Council. This 
task dBBume5 4 pressntaiions over the two year time frame Task includes one trip 
to 5eattlu. 

Present fma: rssulta to exoert Dane; dunng the late 1995 time frame. 

Res5nt a verification that thg Port is achiawng me oblectives of the Acowiicai 
i~dbtrm Progum. Prepare stmi-annual summarizes to praaam to  the Executive 
Council. 

Sd.drrk: 3 % ~  tdlowing is the proposed schedule for completing this assigned tasks: 

fhs Independent Validation Ban: 

Drah Decembar 31. is93 
Firpal January 3?. 1994 



Expert Panel Presentations: 

First i St awrter 1994 
Final 4th Quarter 1995 

Simi-Annual Reports: 

First 2nd Ooerter 1994 
Second 4th Quarter 1994 
Third 2nd Quarter 1995 
Fourth 4th Ouerter 1995 

€xecutive Board Presentations: 

First 2nd Quarter 1994 
Second 4th Busrter 1994 
Third 2nd auanar 1995 
Fourth 4th Quarter '1995 

Pmdul.1; The toilowing S ~ M C ~ S  and products will be provided as part of this tduk. 

* 

Development of Independent Validation Plan 
$id-Annuei Repons 12 years -- 4 reporzs) 
Simi-Annual Presentetions to E X ~ C U ~ I V E  Bnard (2 yosta -- 4 preaentattons) 
Two Praaeniations to Expert Atbitratm Panel 
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TASK 9 DOCUMENTATION 

TASK 9.1 UPDATE ALP 

Objective: To prepare and update the Airport LaVout Plan (ALPI. 

Mothoddogy: An updated ALP, including the obstruction drawing and the Runway Drotection 
Zone (RPZI drawing, will be prepared to FAA guidelines. The ALP shall be prepared using 
AutoCAD software, wtth the final ALP files to be provided to fne Port. The ALP will be 
coordinated with prehmtnerv engineering and shall Include all m m s  specified on the FAA ALP 
checklist. The number of CAD0 labor hours avaiiable tor this task is limited to  330 hours. 

The ALP pian set will consist of the following sheets: 

Airport Layout Plan 
Obstruction and Runwav ProtecPion Zone Plan 
Terminal Area Plan 

c. Airport Access Plan. i f  necessary 
On-Airport Land Use Plan 

Schedda: Preliminary ALP to be completed in month 1 1. Final updated ALP to be comp;eted 
in month 23. 

pmduct: ALP pian set plus AutoCAO fila$. 

TASK 9.2 ORAFT FINAL REPORT 

Objoctlv.: To prepare a final Masrar Plan Update Pro\ect Report. 

Mothoddogy: The Final Report will be the primary document in which the antm awpon 
Mastsr Plan Update. methodologies. findings. and recomtnendstions are prewntetf. it will be 
based on the technical repons generated far !he previous tasks. but will bu formatted ancf 
otgnnized to  work es ar stand-alone document (i.8.. rt will be more than a compmdiw of the 
working paper3 and wdl include 8)  technical execunve summary. introduction. tranmtm\, and 
concluston sactionsl. The Final Report will include a tole statoment tor See-Trc A t rw t ;  
recommendation for future studies which should M, conducted as a result of thr Mn8tot 
Heoning effort: end all relevant data. maps and discussions include6 in the technucal rems.  
A ganarai map of the preferred Master Plan Update option will be inciudsd. 

Sehdrd . :  Month 23. 

W v c r :  Oraft of the Master Plan Update Final Repon. 50 copies. (Techntcsl Rspon No. 9. 
Draft of Master Plan UDdafe Anal Report) 

TASK 9.3 FINAL REPORT 

Ob/rpctiwe: To revise and finalize tho Master Plan Update Final Repon. 

r- -.- 
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Methodology: Results of comments will be incorporated into the Final aeport as directed try 
the Port. 

Schedule: Month 24 

Pmducc Master Plan Update Final Report. 400 copies plus camera-ready originals. computer 
data files fcr text. spreadsheets. and graphics. 

The following Technical Reports will be prepared during this study: 

Technical Repon No. 1 - Final Work Scope 

Technical Report No. 2 - Marker Research Results 

Technical Repon No. 3 - Ptanning History and Study Relationships 

Technical Report No. 4 - Facilities lnvenrory 

Technical Repnn No. S - Forecast'Report 

Technical Report No. 6 - Demand, Capacity, Requiremefits 

Tachnicel Repon No. 7 - Options Evaluation Report 

Technical Report No. 8 - 'Package" Evaluations Repon 

Technical Repon No. 9 - Draft of Master PIan Undete Final Report 
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AIRPORT MASTER PLAN UPDATE 

hTRODUCnON 

This  document details a oublic involvement program designed to suppon the engineering and 
environmental analysis that wil! occur ulrough the Pcn of Seanle's Muter Plan IJpdue. The 
public involvement program encompasses a broad range of straregirr designed to inform urd 
involve as many individuals as possible in the two-year planning effon. 

The plan hegim with J situolianal nmlysis which bristly describes the general public unaosphere 
within which this hfisteles Pian Update effon wil l  he conducted. fiii analysis WY deweloped with 
background information on ptevious Port processes. as weil as on the buis of intarview with 
27 key opinion leaden in the Sea-Tac area. 

Slrnlcgk goah ond rncssnga are destribcci in Ihe next. sections of the document. followed by 
a description Of the key nu%iences that are important to focw on +ad include throughout the 
pmcers. 

The Enviromtntal Impact Statement and the Sfasttr PI& Update are being conducted 
simultmsjurly. n e  FAA has hired sonsultonu to carry out tha mvironmer;tal studies and Iho 
public wil l have the oppumrnity IO commcni in the spring of 1995. The Pan OF S u n k  is 
conduaing the Master Plan, a cornpreheruivc enginwring and planning snrdy that will determine 
how Sw-Tu: CUI best ;rccomWate the growing nurnhrr of pisseaget and cntgc volumes of the 
future. Public invclvcment will he onping hrough the end of 19%. 

The awd Strategies that form the bask of the plan arc d*;irib& io three senianr. n e  first, 
'1994% Region-rick Strategies.' describes those efforts inietded to reach h~ h a d  a 
mnstinrency u possible. They form ii nciwork of communication that ennblu iattrated 
individuals to gain information and comment on the work undoway without actually having tu 
attend meetings. 

t h e  'Sa-Tac Unircrsily' is a new approach to engaging directly with &e pb l i r  on virtually 
dl of the compnncnu of the Master Plan. Major topic areas of tha plan have kti divided and 
worked into a suia of yuoiic meetings. 

Finally. there is a compilation of 1995 stmegin. thee  am designed io &low for public comment 
on the completed draft M&ru Plan. 

Each of ihe sttuegiw is dlucribcd, hen highlighted with suppninp infomuIbn. This inC1udluda 
c rationale for the strategy. as well as a dcscrip:ion ot Lhe roles a d  respoasibilitits for 
impiementing thu strategy. 

I 
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The document ends with a graph depicting the timeframe for implementation of the public 
involvement effort. 
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Clearly the possible expansion of Sea-Tac International Airport reprerents a challenging regional 
decision. Seldom does any one issue become the subject of such vitriolic community debate and 
opposition. Unformnately. there are clear lines already drawn in the sand. Suburntial opposition 
axisu among those neighborhoods in closest proximity to Sea-Tac. and that opposition threatens 
to be reinforced through Ihe legal system. Neighborhood opposition forces are joinea by 
residents tium other King County areas who f u r  greater noise impacts from incrwsd airplane 
traffic. Although thosc arfw are impacted more by the four-post plan tha a possible third 
runway, some o r g a n 4  groups in these areas are opposed to expansion because they believe it 
will increase the number of noisy flights over their homes. 

Yet. in a recent survey conducted throoghout King County. 69% of respondents said that they 
supported eonstmaion of a third runway at Swrac .  It is incumbent upon the Port to analyze and 
plan for the third runway u a viahle contingency for the region‘s hrture. If the Fun did MC 
embark upon this planning effort, it would be irresponsible and in conflict wi* mandates fmm 
its enabling legislation. 

As the Port moves into ihs comprehensive Master Plan Update process. it is c l su  that public 
involvement will play a vital role in h e  ultimate success of the effort. No muner how thorough 
the pluming and environmental work is. unlrss the public understands the process and the results 
and unless thue are significant opportunities for al! affecrsd communities to comment on ud be 
involved in that p m c w .  it will ultinately fail There is a nerd to m&e a sincere effon at public 
involvement SO that regional governmenu. and indrad tlie Port Commission itself. will be more 
inclined ta approve the Master Plm. 

While the controversy surrounding Ihe third runway is daunting, it is only one example of the 
kinds of controversies likely to be present throughout the region in the foreseeable future. It 
epitomizes the dilemma facing our area: how much should one community hold sway over a 
decuion that IS likely to benefit h e  entire region - even the entire state? Likswise. how fu do 
we go in requesting a single geographic area IO bear the burden of repional growh? 

Uitirmtely decUionS about Sea-Tac wiil come down m this ineviubie N g  O f  w u  between Ihc 
necdr of one community v e n u  the needs of the region s a whole. It is this difficult balancing 
act with which the Pon must struggle over the next tw(? ytus.  Thu public involvemtcu plaa u 
derignsd to inform and involve dl of the Port’s constiwencia in the compiu  decisiom thu will 
create the Sa-Tac Airport of the 21st CWIN~.  

3 - 
The PAD A v u w  Teem 



The public involvemenr plan will work to achieve the following goals: 

a Ensure that the program captures a wide diversity of opinions and public 
d i i o n .  

A COR audience will atiend pubtic meetings to nake their views known. This program 
is dtsigned to elicrt opiniori from these groups on specific issues. In addition, however, 
it providcs cncouragcment and ample opportunity far those who would not normally 
atend metbngs to express tneir opinions on thc master planning process. 

* Build conlidense for the Port Conirnission. 

As the Commission prepares to mdke the tough, find decisions on the third runway, it 
IS imporrani they have confidence that the public involvemen: effort has been genuine and 
comprchenrive. This program is designed to instill that level of confidence. 

a Dcvelup opportunities for invalvement on a broad range of Issues - not just 
the third runway. 

The third runway has obviously captured media and public attention, due to the vehement 
opposition of some groups. The master plan. however, has a scope that goes far beyond 
thc third runway decision. It is important to develop a public dialogue on chis broad 
m g c  of Issues without allowing the third runway to completely dominate all 
proceedings. 

Work to create new. nron positive, long-term m. 
W?nle Flight Plan offercd sigirificant opponuniila for public feedback OF. a broad range 
of arrpon opuons, this is che first uine since 1935 that the Master Plan itself hap been 
updated. This represents a brmendoils opportunity for the Port to create new 
panncrships with both the surrounding community and the region as a whole. It is a 
chance to exprur an attitude that emphasizes B strong, genuine working rclationship 
betwm the Port of Scattic and its constituencies. 
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AiRPORT MASTER PLAN UPDATE 

STRATEGIC MESACS 
., 
me following themes will be reiterated throughcut the public involvement pmess: 

L OvemlJ opmtions at *-Tar itre rated far above other governmentml 
agencies. 

In a ment opinion poll, 56% nf the resjmndcnts rated the arrpon far higher than Ring 
County, Mew. or the State Legisiaiun. On average, residents make eleven trips 10 the 
a i p n  every y e s .  It is  imponant IO m a m a i n  this positive prcepuon of the airport. 
The Master Plan is designed to continue to make :t & my as possible to travel to the 
airpor?. park. and pet to the gate. 

Thk Is P rrgianuf deckion. 

while she communities that are geogmphically linkcd~to Sa-Tac Airport stand opposed 
io any Birpon expansion. the decisinn of whether or not 10 buiid a third wnway has a 
trrrnendaus. far-reaching impact on the entire region. The decision will be incorporated 
into other ongoing work. including the PSRC’s search for a major supplemental airpott. 
While the Port is responsible for the Master Plan -md the public involvement program 
to suppn it. we need to continue to s t r a  hat this is a decision that affects the 
Commission’s entire eonsiimerrcy. 

Vlrtunlly a11 governmtntal agencies am planning far growth. The Port must 
do the s m c .  

?hr Pon is mdated, by law. IO provide infiastrus!ure that sctvcs the regional economy. 
It  would be P sctious disservice to the region if the Pon did not fully anticipate regional 
growth and waiuatc whether or not it can effectively be handled through an expansion 
at Sa-Tac. This is a ectncept that is often lost in the debale over the third runway. 

a The Port supports the parollel pmes.5 searching for n new rqionai airport. 

Agan. the Pon is fU! f ihg  its own mandate. but cannot mandale dl dtcisions for the 
mgion as a whole. The Port intends to carry out its o w  planning proccss, but it is also 
supportive of the Rrgional Cour;cil’s scar;h for a supplemental iirpon. 
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The Port Commission has directed an open, iterative planning process with 
meuningfui public involvement. 

The public involvement program ha-, been designed to be accessible and widespread. It 
a l s ~  provides for significaiit opponunitia for pkhlrc comment on dl of the components 
in the Master Plan. These comments will be considered and included w h m v ~ r  possible 
and a commitment wiil be d e  to explain what is incorporated. what isn't incorporated, 
and why. 
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B u m ~ s s  
The area's business community has a significant interest in Sea-Tac Airport. and has 
traditionally bwn a strong ally to the Port. Business leaders are not likely to attend 
public meetings, but they arc responsive to presentations at organized groups (c.g. 
Rotary, Chamber) and may also take the time to respond with a phone call or in writing. 
Specific strategies have been delineated in this plar to allow for such feedback. 
Businesses that rely on excellent air service such as k i n g ,  Microsoft. the biotech 
indiistry, and agnbuSineSS, will also be glven direct opponundes to participate in the 
process. 

STA'IE JXGSLATORS 
While changes from this legislative session will have been enacted andlor defeated w l y  
in the Master Plan process, it is imponant that key legislators continue to be kept briefed 
about that pmess ar,d about the results of the public involvement effart. These briefings 
will further serve the Port by providing hlaster Plan details prlor to the 1995 and 1996 
sessions. 

ANTI-AIRPORT GROUPS 
It may seem that no progress can be made with people so bitterly opposed to the flow 
of travel iit Sa-Tac AitpoR. but it is important to engage these groups 23 hottc$tly as 
possible, and with the best. most timely information the Pon can provide. Obviously, 
these groups will be demanding this information, but the Port will set the agenda by 
providing personal presentations and continually offering a hand for t h e  groups to share 
in the process. 

LABOR 
Organized labor groups in the region will want to be kept informed about possible 
expansion. since it ditectiy reiates io both job cmtion and retention. Labor leaders will 
be briefed throughout the process and prexntatiocs will also be made (o 07gaJIitGd 
groups. 

.I..-... 
1.ULU.n 

This is a regional issue and reporters from all over the state will be interested in the 
hiaster Plan process. While the prin: media can CQVCT complicated air uansprtation 
issues in depth, electronic media h a  a historical weakness in this area. Nan-traditional 
media. soch as talk shows and public affairs programs. wil1 be approached with the intent 
to provide mon in-depth electronic media caverage to reach out to a much broader 
regional audience. The Plan has been structund to strive for in-depth, intelhgent 
discussion of the issues. Efforts will Ix made to educate key repnen. columnists. and 
editOK. 
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'IENVIRONMENI'AL GROlJPS 
The Washington Environmental Council was involved in the Flight Plan Process, and will 
undoubtedly be close observers of the Master Plan and PSRC process. They may begin 
to exprcs? concerns andlor support about the variety of op:ions being considered. They 
will be kept in the Imp and up-to-dae regarding the Master Plan 

AIBUNE.5 .+ND OTHER TENiwrs 
These are your customers. and they need to be in the loop on the process. The public 
involvement plan has been designed to actively ask for their opinions, specifically in the 
areas that will be of most concern to Ihem. 

AfW.@l'ETRAVU.Et& 
Those who use the airport frquently will undoubtedly be interested in any proposed 
plans for terminal aird puking improvemenu. Efforts have been made in this plan to 
presenl options to travelers and solicit rheir opinions on those options. 

FESERU AMATION A D h l M 3 ~ n O N  
C:carly, communication will be ongoing with this agency because they an the {cad on 
tk EIS. Timely communications and coordinating sessions with key staff will help to 
keep Ihe two processes aligned 

mGET SOUND REXIONAL COuNCn. 
The PSRC is leading the search for a supplemenrat airpart within the region. It will be 
important to continue :o keep staff and key members informtd about the progress of the 
Mater Plan. Port suff will undoubtedly be briefing: these individuals on the Plan; 
wnttcn maknals produced for the pro;ecr can also be used to provide the PSRC with 
regular, up-to-dixe Information. 

Knrc c O & m  RL!rnENn: 
Port Commissioners are ultimately responsible io the voters of King County, and it is 
i m p o m t  [hat this very broad set of voices be hcard throughout tht process. It will be 
difficult to get large numbers of the general populace to attend public meetings per st, 
but the plan has been dcsigned to allow individuals to comment through a wde Variczty 
of mechanisms. Every effort will be nude to provide m y  opportunities for a diversity 
of 6pinions to he h d  throughout the Master Pian process. 
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S R C  ArrW>ltTSEARCfl 
At th is  point the public involvement strategy for the PSPC process remains undefined. 
but coordination can occur with &is effon as well. The primary points of this 
coordinatian will occur bcrwcen Pon wd PSRC mff. If approp~atc, the Port will 
?rovide Master Pian information at any gene& PSRC workshops. and likewise, PSRC 
s a f f  may he invital to p m t  lrpdatts at Master Plan workshops. When appropriate. 
the Mwtr Plan newsletter will also provide an update a the PSRC pzoccss, wilh key 
contacts for more information. 
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9 B'PP4=1995 Region-Wide Strategies 

Ihe 'Sea-Tac Forum" will be expanded as n& to include infofmaPion on the Master 
Plan. It will be imporwit to ailow for 2-4 pages of iaformaion a h  time, in order to 
fully inform readers about the process, mults. and opportudtiu for involvemait. 
Mastc: Plan information will be highlighrcd wlth tu awn masthead. w5ich will remain 
consfant throughout the project. 7%: 'Sa-Tac Forum" will isur  a :ixzii$ ~ i ! i c ?  
dedicated so the Mater Pian OR a quarterly bass 

Each specrd edition WID include ;L form rmdcts can use to prowdc written wmmtnts 
back to the Port. 

R A n o N m  
A short. to-the-point pnnml piece allows a broad audience to stay cwmnt on the 
progress of the project. A! !he fame tme. it pmvidw frequent opportwiues for 
comment from those who might not otherwisz attend mwtngs and/or be involvd in the 
P-. 

R'~LES AND R w p o ~ ~ i ~ s r u n ~ s  
O'Ncill It Company suff will wntc mud dnfu of the newsletter as appmpnate 
Thew will be provided to Forum wntcrs for review. approval, and inclusion in the 
newsletter. 

Pon suff wili pmvide all oversight for prinune and dtsrnbtition of thc newsletter. 

r n W E  
The first uplate will be issued in Apnl 1991 and as needed themfkr for the life of thc 
p q e c t .  
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b l l O N A L E  
A hotlie will be established that will enable callers to amwer key questions about, 
and express their opinions on, the Master Blon Update. A hotline will be one means 
of making this easy for a broad mge of people to do. 

It is  important to note that the hotline will be designed to elicit ruponrrr to a direct 
q u a i o n  rather than gene-diy to the Plan. Actual questions from the Port Of %Ifie wilf 
be asked via vo iz  mail and gathend through this sysm. For example, when the t d f i c  
analysis has been completed and there an options on the *le. we will rue the ncwslenter 
to dcxribc the opucns. ask a. question about thosa options. and give peapie !he 
opportunity to respond via the hotline. 

ROLES AM) RESPONSIEMIP=~ 
a O’Neill & Company Will set up a 1-800 number through a local phon- s y Stan. 

Callen will be able to lave messages on the line. which will be monitored daily. 

O’NeilIa Company will advertise the number in all printed p i c w  md mention it  pt 

all public gatherings. 

m O’Ncill & Company staff will monitor the d s  on a daily h i s .  and rerpond 
immediately to m y  quuhons. More complicated issucs will be = f e d  to Port staff 
the m e  cay. 

It may be possible to devote one of the Port’s existing lines to the Master Pian. Thir 
would dnmatically d u c t  the budget. 

.rlMnRA% 
The planning hotline will be instituted in April I 9 9 4  and will be active for the life Of Ihe 
project. 
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AIRPORT MASTER PLAN UPDATE 

SnU+EcY: "E-Mail" Feedback 

RATION.UE 
A computer email system will be gtirbltshed to allow another crpportunity for 
feedback. With home and office computer use rapidly expanding. interactive computer 
technology offers the opportunity for those who would not normally a t t d  public 
meetings to uprcss their opinions. 

As described on the previous page, E-Mail repondents will be encouraged to share their 
opinions related to a specific component or question ngardirqg the Master Pian Update. 

R O t r s  AND RESPONSEamEs 
A line will be set up at O'Neill & Company. I! will be monitored regularly, with 
nxpnses  occ~lrded and forwarded to the Port. 

0 O ' N d l &  Company will advertise this option in all pricte$ pieces and will include 
the infannation on tht &in ik$q as the planning hotline number. 

TlMEFRAME 
The E-mail system will be established in April 1984 and in piace for the duntion of the 
pmject. 
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S I U ~ Y :  Prescntotions to Organized Groups 

RATIONALE 
Pratntationr on the Master Plan will be made to a wide variety of organized p u p s  
throughout the region. We have found that most pcople won’t come to a public 
meeting unless it is about an issue that directly affects them. So, to bring more p p ! c  
into thz pnocess. we will dlevelop interactive presentations designed for a wide range of 
business, civic, labor, airline, environmencai, and community groups. 

ROLES AM) RESPONSIB[LITDES 
O’Pkill& Company will develop the presentations with overhead or slide graphics, 
gcfhaps video. wiEh approval from the Port. 

= O’Neill & Company staff will develop a ‘hit-list’ of key groups to chwsc from, 
consult wirh Pen staff. and develop a schrdule foe chose groups. 

Key Port suff will deliver the pnsentations. 

All pmentations will be recorded on an evaluation sheet that details the group, key 
questions and comments. and any nectssary follow-up. The presentation wiil then 
be record& on a matrix that will provide a historical record of interaction with these 
key groups. 

m- 
Ptucnutians will begin in May 1994 and continue throughout the life of the project. 
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S~UT%U: Si-Monthly Work Sessions with Local Governments and Approprialc 
Resource Agencies 

RATIONALE 
The Por? will  bold bi-mcnithly meetings with key staff in both the surrounding city 
governments and kef countylstirte resoume agencies. Any decisions made in the 
Master Plan will obvtcusily have substantial impact on the iand UY and lranspoxtati~n 
decisions being made by King County and the cities adjacent to  the airpon. While 
uzpon sraff an alrcady cc\nductmg regular mccungs with local government planning 
staff. it is imponant tha.t these mteurgs be expanded and organized to  create UL ongoing 
dialogue with t h w  governments on cvcry phase of the Master Plan Update. No other 
stngle activity i s  as important as this one. 

City staff have sud  In the preliminary interviews that they very much w n t  being 
handed largc, complicattd dxuments  and then given only a very shon Ume to mtew 
them. One of the most effective ouvmch smcegia the Pon could cmpioy would be to 
esmbblish a schedule in advance with the, planners. and make component studies of the 
a t c r  Plan avalabk  for fcvtew pnur IO thelr assembly into a final document. 

This will serve two important functions. First, it will provide the Port and consultant 
staff with mtly wanrng of significant arcas of dispute in :he technical work. Secondly, 
it will provide an organized, subsmtive mechanism for local government interaction 
throughout the planning procw. 

W ~ d w h e ~ t r e  apprapnau, suk resource agencies such ~LI fishtnu, DOE. ;md PSAPCA. 
should bt i n v i a l  to part~cipau. 

'EM xhcdul&'autline of documents that could be made av&!able for the public might 
consist of the fo1:owing: 

= Forecaung 
* Tmic 

Airside nquirtmmtdopuonr 
* Landnde rtquircmenlslopborrs 
= Role of demand management 

Pictun of full mige of options 

A schedule for document m e w  and d i n u w o n  will be pnntcd in advance and distributed 
u) the city planners. They will also be gircn advanw copies of the 'Sea-TS University" 
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brochure to understand the na~urc and number of community mceungs lhat will bc held 
throughout the process. 

R o u s  .m REsw~smam~s 
m Port andor wnsultaat staff will transmit the stidies, make presentations. and condun 

discussion wssions with local city s&ff. 

TmEFUba 
Presentations will be scheduled on a bi-monthly basis throughout 1994-1995. 
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STlU'I€GY: Ongoing Bri2JingS to Washington Stat2 Legishors 

b T I O N l u E  
While therc are many members of the state legislature who fully support the Port of 
Scanle and expansion at Sea-Tac. them are others with constitucnciu demanding 
changes. These state legislatan hear from their voters regarding noise insulation, 
cppositinn to the third runway, MIC congestion, and a range of other issues. In light 
of this interest. it is important to keep these officials informed *ut the Maser Plan 
iwdf as well as the nsults horn the ongoing public involvement effort. They need to be 
in a good position to understand the planning process in order 10 be able rrspMld to 
constituent concerns. 

ROLES AND & S O N S I B r t m E s  
= Port lobbyists will handle individual briefings. When approptiru, O'Neill dr 

Company can supp3n the effort with brief fact sheets uldlnr other informalrod 
materials. 

l l M m u M E  
Briefings will occur throughout the life of the project. 
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SIRATEGY: Ongoing Media Outreach 

RATIONALE 
There has becn substantial print coverage regarding the third runway process. The 
Master Plan will be new for the media. and we recommend a different approach. Non- 
traditional media, though less predictable, tends to be mom thorough in its coverage of 
an i s - .  "his issue is one of the most important datisions fzcing this region - more 
important than any public project in the last decade - and it deserves substanM, thorough 
airing and coverage. Normal media outreach will still be maintained, Spcciat efforts Will 
also be made to air the Master Plan on KCTS or other appmpnate c h a n n c l d p g m s .  

ROLES AND R E s p o N S l s W  
Port media staff will take the lead in determining where and haw stories should be 
pitched. and will handle all media outreach. 

TIMEFRAME 
Throughout the life of the project. The level of activity will vary according to need and 
inruut 



STRATECY: Fact Sheets 

RATIONALE 
In addition to the newsletter, quick, easy-to-read fact sheets os key components of the 
Maser P1;m wiU be an imporant information tool to use throughout the proce~s. These 
will be used at public meetings and workshops. as well as in virtually every presentation 
and/or briding. Fact sheets should be developed on the forecast, airside options. 
iCrmina! design, traffic analysis, multi-modal options, and demand management. 

R o u s  mm R e s p o ~ s p l m  
m ONciil k Company will d d t  the fact sheets and submit them to Pon staff for 

rcvitw and a p p d .  

O'Ncill will ovcmc design, printing. and distribation. 

l-mmRAm 
Fact s h e  wilt be developed as Plan components an completed. 
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The City of Des Moines is just establishing regular broadcasu on a community acccss 
channel. King County is developing a wide-ranging cable access network, as is the City 
of Seattle. While at one time thest channels were relegated to character-generated 
weather teports. they an now gaining popularity as a bay  to stay in touch and involved 
in government affairs. 

Sea-Tac University meetings may be broadat on the following channels: 

in Seadt: 
Publk Access: 

Covcrnmcnt Access: 
EdUultiOnd ACCS.5: 

Viacom and TC! arc involved. 

TCI Cab!e does all scheduling. 
Cable h r n  -- through the UW. 

In 5 e I ~ l c w . -  
Educational Channei: Run through BCC. Primarily educational courses, but 

intcrutd in the Pon of Seattle Master Plann, 

ln Tacoma 
Government ~ r c e ~ :  Tacoma Municipal Telcvlsion 
Viacom Cable: This is an option for extended showing of the video. 

in Ewrerr: 
Government Acres: Eventt Municipal Teie-{Lion 
Public Access: Run vis Viacom in Seattle. 

The hotlinc’fixlE-rnail numben will Se flashed on the smm at the appmpnate paint to 
invite viewen to share their opinions on h e  L S U ~  under ansideratmn in the plan. 

Rsm m Rmwtismaxms 
O’Neill &Company wlll film the meetings, perform any nccwary editing, and distribute 
the film for brmieazt. 

Pon and consuitant staff will review bmadcafls beforr they ut aired and will pvtiCipate 
in Ihe b m a d c u  through public prexnwons and/or other forums where ~pproprhte. 
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TIMEFRAME 
Most broadcasts will be made during the Sea-Tac University. "betwacn May and 
December 1994. 
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RATIONALE 
ScaTac Airport serves the region and the entire state. and there nfxds to be a way for 
pcoplc from t!e cntlre region to comment. In particular. King County residents must 
have the opportunity to comment on each phase of the plan - whether or not they attend 
meetings. To do this. a 114 page ad will be placed on a weekday in the Seaffle Tinus/PL 
We will also place the ad in the Highline 7itnes. 

Ad win nay: 

In addition to the responses mceivai from the newspaper ad, wc will ask thosc who gave 
us their namdnumber in the Sea-Tac ana survey to pmcipate with us in this ongomg 
survey. 

Rous AND RrS#mnm~~ 
ONeill dlr Company will draft the ad and submit i t  to Pon/PSRe sraff for approval. 

O ’ N d  & Company wvifl pmduce the in fomonal  fact sheets W will o~tvf as !he 
pacicage for ahe survey work. 

* O’Neill & Company will subcontract with it m h  firm to cornpire 21l m l U  from 
the surveys. 
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TIMEFRAME 
The ad will be placej in June 1994. 
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6 STRATEGY: Sa-Tac University 

The 'Sea-Tac University' program compnws &e public meetings that will taka? place for 
the Master Plan Update. They arc meetings scheduled around a wide range of issues that 
will bc analytad and Gevelopcd for the plan. They will be fac%tated sessions, with a 
'technical lezdu' assigned for the main presentation of information. Ekch session wil l  
the be openad to questions and comments from the audience. These questions wil l  k 
facilitated and moderated. 

The following document outlines the university program. Specific datu have beQl givm 
for the nuetings. Each topic area has a specified numScr of mcctings, and consultant 
staff have 
All mcetings will be held u Highline Community College. They will begin at 6% p.m. 
and end at 9:W p.m. In general, the meetings will include a 45-60 minute presentation 
and a 60 ~ 90 minute period for questions. 

assigned where possible and appropriate. 

ORlE3Vl%TXON SEsn0~: WUAT IS noS M m  PUN PnOCES ALL ABOW, 
ANYWAY? 

l'ursdop, May I7 
Technical l e d 8 ~  Ron Ah&& 
Facifdator: Margwret Modon-Arnold 

2m will pnsmt a bmad ovcmIew of the Master Plan process. This will include a 
description of the three artas far airpon phnmg - landside, ainide. and gates. Ron 
will aito discuss the most resent forecasts for anticipated parm&r gmwth. and will 
provide a mmt far the planning effort: Here's what we're fxcd with if we don't build 
a ~ n w a y .  nnd hen's what we're faced with if wc da build a runway. will a h  talk 
about Wrt financing in gene&, and how any airpon expansion might be financed at 
ScaTac. He will also detail the Master Plan swdies. timafranc, and schedule for future 
decisims. 
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REALITIES: D W  DEMAND W A G E M m r  

lbrsday, May 26 
Tahnud kadm: Ron w e l d #  and an Oiriinr: executive 
Fncilhtort Margarat Nomn-hmoU 

AirpoN have to respond to the market demands of airlines. At the same time. airlines 
respond wilh senice Iwels that will bcst make them profitable. Ron will present an 
ovaview of how airlines have managed more passengers with fewer flights over the past 
two yean. He will also outline ~ Q W  anlines will regulate their flights in the future - be 
they upwatd 01 downward. The airline urccutive will present, the m d s  and facton they 
bka inlo consideration when planning far future Right schedules" 
Ron will cxplah the role demand management will play rn the Maser Plan proceu. and 
4 1  peovide an ovmicw of how the analysis of potential demand m e m t n t  wil l  be 

manag0mmt in the Mamr Plan. This will give ppnicipnu &e chance to bencr 
understand the m c k c t p l m  malitia hat dictate demand management pnCticts. both 
positivdy and rzgativedy, for the Port. 

Qudous and Amwem: h question and answer penal will follow he prcjcntation. 

prejcntr$ ill thc p1an.m PSRC has requested the porr !Q fully wrvnint demand 
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Seties of two seminars - Wednrsctoy, Junr 8 and lkmaky, June IC 
Technicel Leader: Ron Ahifeldr 
Fpfilitcrlor: M a r g m  NOIWU-A~OLI 

This Kt of two ami- will be designed IO present the kinds of analysis that Ru been 
pzrfonnd to determine if a new N!INY i s  needed, why it is nccdd, and hew, if i t  is 
needed, it wilt look. Ron Ahlfeidi will discus  the paarnews of his analysis for the 
Ban, including fhe fedcxal requirements for arpon openuon and duign, as well as the 
pros and cons of all the options that have b n  considend in ihc prrlimimuy analysis. 

Seminar One. llrr Options om the Tdle 
Ukdn~y;Ioy, junr 8 
At this meting Ron will present an overview af what will bappm at Sca-Tzc if no 
Nnway is built. He will also present the runway designs that have been prcsenlcd as 
optiom in the master plan. 

QueAioas and Anowen; Participants Wid be invited lo ark Ron question5 &ut his 
analysis. 

SIminCy Two. coszs a d  QmtiriCs 
Thu&y, June 16 
Given fit options as they have &en proscnuxl. how much will thcy Eon? How many 
truckloadr of din an we rrally talking about? What are h e  c o s ~ e f i f , t s  of each of t h ~  
‘;roprsd altcm;rtlvcs? 

Questiota and Answers: Mcipants wilf bc invited io nsk questions. 
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Two Seminars - Wednesday, June 22 and T u e d y ,  July 12 
Pmd Dissussion 
FmiIhitir; k i - g a i d  Noeon-Arnold 

Seminar One. Analysis, Analysis, and mure Analysis 
Wedneay ,  June 22 
This meeting will feature a panel of speakers from WSDOT, MEX'RO, the Port, arid 
other appropriate agencies. This will provide an overview of the planning activities. 
analyses, ad resulting recommendations regarding traffic conVal that have been 
conducted over the past several years. The Master Plan &s: an;rlydiS will also be 
pnsented, aid will be placed in context of the preceding work. 

Questions and Answers: 
prrsentation. 

Semnar nvo. 0 4  Alrrnrorlvos 
Tuesakt; July 12 
FacUiWor; Mergrrnr NoHon-Arnold 

Consultant team staff will present their draft altcrnativa for traffc flow and patring at 

A question and answer session will follow b k  panel 

the airpan. 

Qustianz and Amwen: A question and answer swim wi!l follow rhe presentation. 
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Wednesday, September 21 
Panel Discrcssion: Tmnsponotion Consultants 
FatiUatoc Margaret Notton-Arnold 

Many people arc interuttd in the potential for a better multi-modal tmnsportarion 
system, ranging from the possibilities of 'light rail' throughout the region IO 'peopie 
movers. inside the airport. At this meeting, approptiate consultant staff will review ula 
kinds of opaons that have been pan of the preliminary analysis of the Master Plan. This 
will inciude a review of all appropriate vansportation modes and ptcnrial links 
throughout the Puget Sound region. Consultant staff will discuss the realities of what 
;rppeut possible in the Sea-Tac ana, including technology, costs, and other facton 
governing final transpartation investment decisions. 

Questions and Amweft: Questions and artswers will follow the presentation. 

Tuesday, October 4 

Technicd Loadrr: Knrl Myem, Dinrctnt 01 Avintism, Business, and Pmpetiy M e .  
F a e U o c  Morgam Nonon-Arnold 

This seminar wilt address the other parcels of land around Sea-Tac Airpott that haw the 
pountiai to be develowd in a number of ways. The meeting will focus on land use, tha 
px%ibiti&s for new development. and the decision-making pmceu refatcd to thare 
pyct ls  of h d .  
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A T I ~ ~ E  FOR REVIEW: COMMUNITY OPEN HOUSE I 

I 
1 
I 
l 

Z?tu&y, Ckiokr 20 
~OcUiMor: M a q a m t  Nottan-AnrOld 
Fcoturrd Speakcc Ginrr-hi& W e y ,  Managing Dimc&r 

By this time. the community wil l  have been actively engaged with the Port on a variety 
of issun related to the Mnrtu Plan. At thit meting hirport D i r  Gm-Marie 
Lindsey will outline the kincis of commmts that have been reoti\-ed thmughwt the 
pnxxy. She will miew the steps ttrpt ~ V G  bm t?ken to addnu community issues, 
COI#XN, and perspecdvcl. and WU provide an overview of 'next steps' in the Mvser 
Plan pmces;r. This will effectively end the Airport University for 1%. 
O e n d  questions a d  answm will follow. The presentation will be supported with a 
workshop during which participant0 can look at infomntiona! boards and talk informpl)y 
tc Fort and consultant sm. 

I 
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A Loor AT- SaUJ AS A WHOLE: C0rawmm-v WORKSXOPS ON'IHE MASTER 
PLAN 

Two worksiropr 
Mqy 199s 

Two workshop wit1 bc hcld on the dnft  pian. Ihc workhops will conrain a d a y  of 
public kiosk bisplays. wilh each display frmrtd on a specific component of thc p h .  
h n  &/or consuIturr staff will kc available at each kiosk to explain and answer 
qutzbons about the dnft plan. People will have the qportunity to leave written 
comments on tht draft Mvter P h  Update at the workshop. 

Writtea CommentJ. The public will also be invited lo submit wnuw commmtS on the 
d& pian. Thc newsletter wili summarize the plan. and intenstcd individuals wil l  be 
invitec to tcquest the Crccutive Summary and/or fuB plan if they desire. They m ~ y  
submit cornmeats in writing d i d y  tc the Port, 

A W  Dhphys. In add!tion to tkc scheduled community workshops, a display featuring 
key findings of tht drpft Pkn will be set up at am shopping mails, including Sa-Tu, 
 sou^^ and Ftdenf Way. The freestanding display will not raqrrin staffing, but 
wilt be equipped with a postagepaid comment card by which  viewer^ can rcc~rd their 
ructions to thr! elements proposed in the Mgotn Plan. 
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Some of the components of the Master Plan do not lend themselves to generalized public 
debate, but could benefit from the opinions of the groups most affccrad by dccidons in 
that arca. Most notable among these components is the wurk rclatcd to terminal 
improvements. The Port’s customers - the airlines - will want to be &IC to parbcipate 
in planning hisions related to the terminals. I t  will also be important to hear fmm 
travelers ~ a n i i n g  their needs, opinions, and penpectivcs on mind design. 

B-3 Wna K E Y  A M  STAFf 

Port and consultant staff will m a t  as frequently as appropnae to brief aurlinc staff about 
any proposed terminal impmvemenn and overall design fcatuns. It i s  micipatcd that 
airline staff will be ablr to share their prspcctives and concern$ re1ata;l to the propowls. 
cnpging directly with Port and consultant s r a E  on key issues. 

DlSPUY FOR AwLplE AND AlRPOftT EWMYEES 

A vkiitJ display on a standing kiosk will also be cnaled for airlintfurpri: employees. 
In a graphis&y pleasing way. this display w ~ l l  f a t u n  prelrmimry Gnwings, sugotsrad 
imorovemutts. general &irtrnon of the termma! dosign, etc. A survey wilt k provided 
Iring wrth the display asking thex employees their opinions about preliminary options. 
This will provide a srgnrfiwt amoirni of information from the individuals who a~hully 
work in Ihc airport every day. 

SURVEYS AM) ~MI’E.R’L~EWS wrm P.+SSEN(;WIS I PWZNGER DISPSAYMJOSKS 

Every year tk Pon mmm:ssims a survey witR piszagen, In 1994 andlot 1995, 
w h w v u  is deemed approprutc by the Pan, rhe survey will includj questions f t b d  to 
tht Mum Plan. a&. and W moat 
appropnatc hrnehariw for doing so. h addikon, luosk displays will be set up in key 
kmunals. They will contam infomatian about the Matter Pa and bncf rrspanst & 
passengers cul UIC to rqisw their opinrocs on the M;Lster Plan. 

Port ~ a f f  will determine the ksj t  quatron~ 
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TMEFmME 
Briefings with the airlines will occur as necessary throughout the project. The kiosk 
display and passenger sunny will occur between September 1994 and Februpry 1995. 1 

t 
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SECnON 1 
INlRODUClYON 

BACKGROUND 

The genesis of the Seattle-Tacoma International 
Airport (Sea-Tac) Master Plan Upckte w% the 
'Comprchensive Planning Review" conducted in 
1988. This ten month program ovduated the 
1985 Airport Master Plan as well as several 
other related planning studies. The conclusions 
of this analysis. as well as the results of the 
Puget Sound Regional Council's 1988 Regional 
Airport System Plan, led the Port of Seattle 
Commissioners to formally acknowledge that 
Sea-Tac would nach mnway saturation near !he 
turn of the century. In nspr.se to this 
challenge. the Commissioners, and the Puget 
Sbund Counzii of Governments (now Puget 
Sound Regional Councilj. entered into a three- 
year planning effon known as the 'Flight Plan" 
project. 

The purpose of Flight Plan was to develop a 
regi0.d akpert system. Ohal would meel the 
aeronautical necds of the region to the year 
2020 kqd bcyond. In the !hird phase of Flight 
Plan, alternative airport systems were evaluard. 
In the end. the 39-mcmkr %gel Sgsd 
Regional Air Transporntion Committee 
(PSATC) chose as its preferted alternative the 
construction of a new runway at Sea-Tac and 
development of two reliever satellite airports. 
This ulhnately I d  to the adoption by the Port 
of Resolution No. 3125, which directed that a 
new runway for Spa-Tac be examid in detail. 
Subsequently, a planning team led by P&D 
Aviation was sclected for an Airport Master 
Plan Update and began work on Dccembcr 3, 
1993. 

PROJECT OBJEC?WES 

'& overall objective of this projeci is io 

"prepare a comprehensive Airport Master Plan 
[Update] for the airside. terminal, and landside 
facilities needed at Sea-Tac to meel air trave; 
demand lo the year 2020 and kyond.' 
Specifically, &e master plan update siudy must 
fulfill each of the. relevant objectives slated in 
Port Resolution 3125. These are as follows: 

Design a mechanism and ptoceos to 
promcte [id use and community1 comgal- 
ibility &rough improved coordination. 
communication and involvement. 

In addition to the &id runway studies. 
includc a reconsideration of a fast rail 
system together with diversion of all cargo 
camers. 

Fully explore the impxts  of peak period 
pricing and otkr demand management 
techniques. 

3 Explon land acquiwtion and redevelopment 
to compatible use% 

Attenuate airpon noise through the u s  of 
berms and bamer,. 

m promote aggressive on-airpon emission 
reductions. 

I Promote regional m s i t  and tcdUCli0n in 
use of automobiles. 

Improve the aeslhctic appmrvlce of the 
airpon boundary. 

Develop a compmhcnsive sionnwatcr 
mnagemenl plm. 

6 
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SCOPE OF S?UDY 

The first assignment of the Airport Master Plan 
Update study was the development of a detailed 
scope of work designed to fulfill the project 
objectives. The final scope of work. prepared 
on December 2, 1993, contains forty-five work 
tasks (Table 1-1). The detailed scope of work 
is contained in Technical Report No. 1. Scope 
of Work. 

The priniary issucs a d d r e d  in the rcope of 
work include: 

m Forecasts. The master plan update and 
related Environmental Impact Statement and 
FAA  par^ 150 Study must be based on a 
ttiiable and grnerally acccpted set of 
forecasts. 

Aimid8 Evduattons. An important 
component of the study is the analysis of a 
new dependent pamilel (minimum runway 
separdtion of 2.500 feet) runway. The 
Airspace Update Study and the FAA 
Airport Capacity Enhancement Task Force 
bo& determined that a substantial capacity 
improvement can be achieved by construct- 
ing a iiew parailel dcpendent runway. 

T m i n d  Evuhations. A key issue in the 
terminal development IS KJ achieve a 
balance between added terminal capacity 
a d  addibons to airside and landsidc 
capacity. Curb frontage, madway and 
automobile parking an: critrcel components. 

Financial Planning. A comprehensive 
financial plan and implementation strategy 
must be developed to maximize the Port’s 
ability to fund needed capital improvement 
projects. 

I Par? 150 Issues. The Noise Mediation 
Agreement resulted in substantial noise 
reduction programs, now being imple- 
menled. This agreement prays a vita) role 
in existing and future planning efforts at the 
airport and h a  been incorporated into the 
recently completed FAR Part 150 Study 
1993 Amendments. However, thosc 
amendments di6 not consider Ihe 
implementation of a third runway, and thus 
the Noise Enposure Map3 that wre 
generated in thc study will require updating 
to consider the third runway option. 

Proctms. Public involvement in the 
planning process is an imponan: element of 
the Airport Mister Plan Update. The 
pablic involvement program developxi for 
the study will allow for better understanding 
of the sentiments in the surrounding 
conimuniues and consttuctive!y involve h e  
public in focused workshops for the project. 
Elements of the public involvement program 
inciude workshops, public opinion surveys, 
and disseminahoa of project information 
through newsletten and technical reports 
prepared during the study. 

STUDY SCHEDlJ&E AND 
DOCUMENTA TiON 

m 1HuHi-l)lodaI Evaluations. There is The Airport Master Flan Update is schcQukd to 
considerable interest at the Federal, Sktc b e ~ m p l e ~  in December 1995. During 1994. 
and local levels of government to forecasts will be prepared, facili:y requirements 
developmenr. inter-modal transporntion will be developed and individual options for 
systems that ate economically efficient and accommodating projected needs will be 
improve air quality and reduce airport evaluated. In  1995, option ‘packages’ will k 
congestion. developed and evaluated and m u m n t l y  an 

Environmental Impact Sutemenr will be prepred. 
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The following documents are scheduled to be PLANNING TEAM COMPQSITION 
delivered to the hrt during the course of the 
project: The Master Planning Team led by P&D 

Aviation consists of eight firms which are listed 
Y Technical Report No. 1, Final Work Swpe below with their key responsibilities: 

PmjectBmchure a P&D Aviation - pi-oject Management, 
Forecasts and Facility Requirements, Airside 

a ’T&uiid &pfl No. 2, Public lnvoivement Planoing. Ground Access Planning, Overall 
Airport Mastfir Planning and Coordination 

9 T s h n i d  Report No. 3, Planning History O‘N& & Compmy - Public Inv&x!mcnt 

m Parsons WnckurhotY - Multi-Modal 
0 Tcchnid Repoft No. 4, Facilities Inventory Transportation Evaluations 

m Technical Report No. SA, PfelintiFary lhompcon Consuitants In?ermthnai - 

Barn& Dunkelberg hl Company - PM 

Progrun Dsvelopment Rel~on 

acd Study Reiatimships 

Foltca Report Terminal Planning 

Technkal Repor? No. 58, Finai Foremst 
Report I50 integration 

I Technical R e p o ~ t  No. 6A. h l iminaq  
Airside Report 

.) Technical Rcpon No. 6B, Dtrnnnd. Capacity 
Requirements 

Technical Rcpon No. 7. Options Evaluation 
Repon 

0 Demand Managemen! Rep17 

m Techniui R-i? NO. 8. .bbg, ’ ’  Evalu- 
ations Repon 

I Technical Report No. 9,  Dran of Master 

Airport Layotit Plan Set 

Final Repoft 

Plan Updatt Final Report 

&ark i% Aueclatas - Financial Planning 

9 Murase Associates - Airport 
ijeautification, Landscape Architecture 

9 Mestre Grew, Assocjotes - Aircraft Noise 
lmpacls 

CONTENTS OF W!S REPORT 

Secbon 2 of this npon contains summaries of 
recent planning studies related to SCa-Tac 
Airpor! and the suminding communities. An 
understanding of the firdings and recommcnda- 
uons of these past studies and how each nlates 
to the deutlupment of future @ant for Sea-Tx 
i s  impanimt for the preparation of the Airport 
Maser Plan update. 
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SECTION 2 
PLANNING HISTORY AND S N Q Y  RELATIONSHIP 

PcrRPOsE 

Technical Report No. 3. Sea-Tor Airpon 
Planning History and Study Reluiomhips. 
summarizes recent ?uti of S a t t l e  plans and 
studies relaled to the Seattle-Tacoma 
International Airport Master Plan Update. It 
also discusses dated I d ,  regional. and state 
;ransponation and land use plans. The purpose 
of Report Nc. 3 is to document studies which 
wili serve as inputs lo the Master Plan Update 
aid to define the planning and community 
context in which the airport operates. 

The Airport Master Plan Update will combine 
existing airport plans with new planning work tn 
creak a comprehensive pictmc of thc future of 
Sm-Tac Airport. It will provide the Pon kith 
a framework for developing Sea-Tac to the year 
2020 and will facilitak continued land use 
compatibility planning efforts of airport 
communities and the airport. 

BACKGROUND OF AIRPORT 
DE WE1 O P M E W S  

Seattle-Tacoma International Airpofl ( S a - T s )  
is the primary air transprtaiim hub of 
Washington State and the Northwest Unitcd 
Slates. Located 12 miles south of duwntuwn 
Seattle, Sea-Tac is  the only airpon with 
scheduled airline scrvicc in the Cenrnf %get 
Sound Region Wng. Pierce, Snohomish. and 
Kitsap Counties). Figure 1 shows the airport 
IoCaliOll. 

In 1742. the Pori of Scattic Comniission wxed 
to assume responsibility for a new major airport 
to serve the residents of the Cmtra\ Puget 
Sound Region. The Port acquired nine-hundrui 
and six acres and in 1943 officially broke 
ground for what was then called !he 8ow Me 

Airport. Limited optrations began in 1944 and 
by 1948. Northwest Orient Airlines and Western 
Airlines offered regular commercial sewice. 
On opening day, the airport had four runways. 
The main runway was oriented northlsouth and 
cross-wind runways were orimltd mtt/west. 
southeasthonhwest, and southwcstlnorthcut. 
The o t i g i d  passenger terminal was completed 
in 1949. 

Over time, numcmus improvements were made 
lo Sea-Tac Airport and the facility grew to mort? 
~han 2.400 acres, lmpiwenwnts included 
lcngtkening of the main runway and 
consuuction of a sccoild north-south parallel 
runway, new taxiways. and a d d i t i d  
navigatian aids. -0. maintenance. and fire 
facilities weft also built. A chronology of 
&port dcvelopmenls is included in Appendix A. 
A brief dixuuion of .airport deveiopments 
follows. 

Setween 1959 and 1975, sxknsive additions and 
improvements were ma& io the passcnget 
terminal. Includd wen four r i w  cmcousxs 
and improvements to the lobby. reski?umt, 
shops, and cocktail lounge. 

From 1967 to 1973. Sa-Tac undcnuent a major 
enhancement. Additions includd the second 
parallel runway. norrh and south satelliie 
ierminals, a pasw!!er subway to link r h t  
satellites to the main terminal. the nonh airpart 
access freeway, and an eight-story parking 
garage. During Uti5 tin=. Ihe airport terminal 
drives were separalal into upper and lower 
levcls for depamng pM1 arriving passengers. 

In 1976, thc Pon of Seattle and King County 
adopted the Sea-Tac Communities Plnn IO guide 
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FIGURE 1 
Sea-Tac Airport Location 
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development of the airport and the surrounding 
neighborhoods. Several community and airport 
compatib'llity studies have been completed since 
then. 

Following federal deregulation of the airlines in 
1978, the number of airlines using Sea-Tac 
doubled. This lead to increased demand for 
ticketing counters, baggage claim space, and 
aircaft gates. International flights also 
increased and the Federal Inspection Services 
(customs) facilities in the South Satellite were 
upgraded in 1983. 

In 1992, the airport *First Class Upgrade:" was 
completed. tncluded were major passenger 
concourse renovations which added six new 
aircrdft gam. expansion of the parking garage 
from 4,500 to 8,OOO spaces, new short-term 
m&rcj parking, and a pick-upidrapoff plaza in 
the g q e .  

AIRPORT MASTER PLAN UPRATE 
PROGRAM 

The last Master Plan Update for Seattle,Tacoma 
lntenutional Airport was finished in Scptember 
1985. In the following years, Sea-Tac 
experienced grater-than-anticipated growth in 
aircraft operations. The Master Plan forecasted 
295,500 aircraft operations for the year 2005. 
This level was reach& by 1988. and in 1993. 
Sea-Tac served 339.0 opecatinnu. Recent 
studies indicate continued strong incrases in air 
travel at Sea-Tac over the next thirty yea r s  and 
have identified an existing bad weather capacity 
shortfall for the airfield. In response, the Port 
of Seattle has participated in regional airport 
planning efforts and conducted specific planning 
for many areas of the airport including the 
passenger terminal, airfield, cargo facilities. 
gmund acccss system, and other support 
facilities. 

The purpose of the Airport Master Plan Update 

Program is to update existing plans and to 
conduct new planning for key areas of the 
airport. Plans will be assembled into a 
comprehensive picture of the range of facilities 
needed to keep Sea-Tac Airport operating 
efficiently to the year 2020. A main goal of the 
Master Pian Update is to balance the airside, 
landside. and ground access facilities and to 
ensure a logical overall development of the 
airport. A primary component of the work is to 
identify and evaluate options for adding a new 
runway. In addition. the study will examine 
improvements that would be nceded whether a 
new runway is built or not. 

Two additional studies an: being prepared as 
part of the Master Plan Update Program. ?hac 
are: 1) Preliminary Engineming for a New 
Dependent Runway, and 2) an Environmental 
Impact Statement (EIS) an the Master Pian. 

The Preliminary Engineering Study is being 
conducted by the Port of Seattle to develop 
baseline concepts for 8 new runway at Sea-Tac 
Airport. HNTB Corporation i s  the lead 
consultant. The Study will provide background 
technical data for the development of ainield 
options in the Airport Maskr Plan UpLL21c. It 
will also provide the necessary background 
information needed to analyzc Lht impacts of a 
new runway in the US. Included will be 
development of conceptual airfield layouts, 
assessment of general on and off-si& 
construction impacts, identification of fill 
material quantities and potential source. 
identification of property acquisition 
requirements, and preparation of a conceptual 
construction schedule and orrkr-of-magnitude 
cost estimates. The study will bz completed in 
1994. More-detailed engineering studies will be 
n d e d  before a runway could be built. 

The Federal Aviatio!) Administration (FAA) has 
the lead in preparing the Environmental impm 
Statement (as) for the Airport Master Plan 
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Update. Thc Port of Seattle will administer the 
consultant conbract and provide day-to-day 
project management services. A Memorandum 
of Understanding (MOU) between the two 
agencies outlines their roles and responsibilihes. 
Landrum and Brown is the lead consultant. 

The ElS will evaluate the cumulative mp of 
impacts for the conceptual plans dcveloped in 
rhe Airport Master Pian. It will ais0 identify a 
comprehensive appfoach for mitigating those 
impacts, In addition. the EIS will evaiuale in 
&ail the specific impacts and potential 
mitigation mcasum for a new runway. The 
Final WIS is scheduled to be available a: the end 
of 19% prior to the adoption of a f i d  Airport 
Master Plan. 

PLANS AMD momrs RELAXED TO 
THE AlRPORr MASER PLAN UPDATE 

W e a n t  plans prcparad for h - T w  Airport will 
form the foundation for the Ailpon Master Plan 
Update. Following i s  a discussion of major 
planning tilow by the Port of §cattle and 
others to be msidcral in the Updaie. Thy are 
organid by the following categories: I )  
Air5cld and Airspace; 2) Terminal, Cargo. and 
Maintenance Facilities; 3) Ground Access and 
h n d  Use; and 4) Noise.' and Other 
Environment. Studies are presentad 
chdogica l ly  within each category. Local, 
regional. and state plans are discused in a later 
section, &her Phnning Studies are listed in 
Apgeodix B. 

Airpan Abastsr PxPn Update, 1985 
Port of Seattle (Peat Marwick and TRA), 
September, 1985 

The underlying premise of the 1985 h - T a c  
Airport Master Plan Update ws that 'the 
primary :ole of the Airport is to serve the 

traveling public and to promote trade by 
accommodating the air transportation needs of 
tne region.' The Update was prepred to guide 
development of the airpcrrt over a twenty-year 
planning horizon based on a forecast of 21 
million a n n d  passengers and 295,000 a h a f t  
operabons by the year 2003. A key assumption 
of the plan was that the existing two runways 
would be able to accommodate this demand and 
that new runways would not be neerled during 
the 20-year pianning horizon. 

The Update focused on accommodating 
passenger terminal and air cargo facility needs. 
It included ncommendations to extend 
Corxourse A and the North a d  South Satellites 
to provide for up to 94 total aircraft gak 
pusibons. Thcse extensions would nquim 
relc~tim gf the aircraft line maintenance 
hangars south of the terminal complex The 
plan identified the west side of the airfield and 
the existing, northeast cargo area as potential 
locations for future w g o  and mamtenance 
facilihes. To improve passenger circulation, the 
plan recommended widening both concourses R 
and C. Furher ncommendations included 
adding lanes to the uppr and lower automobile 
access drives, adding n o d  and south wings to 
the paeking garage, and constructing a shuttie 
bus plana 

Comprehensive Planning Review and 
Airspace Update Study 
Port of Seattie (P&D Technologies), m m b e r ,  
1988 

The purpose of the Planning Review Study was 
to assess the validity of previous p h s  
developed for Sea-Tac in light of air  US^ 
growth levels not previously anticipated and 
other changing conditions at the airpon. The 
results of the asessincnts were used to develop 
a strategy far prepanng a compcchensive plan 
for the airport. The Airspace UMte  Study was 
prepared at the Same time and provided 

the third floor of the garage. 
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technical data on airside capacity and demand 
forecasts for use in the Comprehensive Planning 
Review. 

The Planning Review concluded that Sm-Tac 
plans w m  adequate for current and near-future 
quiremen&, except in the arm of airfield 
capacity. Previous plans, including the 1985 
Master Plan Update, had nM indiwted a need 
for new runway capacity. The Planning 
Review, however. idcntrlied that p;lssenger am! 
aircraft operations growth had ex& 
pmvious forecacts and that the existing NnWiIyS 
would not be adequate to meet demand past the 
ymr 2000. 

tn addition to increasing airfield capacity, the 
Plmnisg Review recommended expansion of the 
passenger t m i d  and impternentation of  he 
I987 Landside Access Program IO improve 
automobile access LO thc airport. Continued 
study of a wth access roadway to the airport 
was also identified as a high priority. In a 
deparrurc from the I985 blaster Plan Updab. 
the Planning Review rexommmded that aitline 
hangar and other facilities that w6uld be 
impactad by V g t r  icrminal expansion be 
moved to a mew devcktpsent south of the 
airport rather than to Ihc west side of the 
airfie!d. To deal with increasing comnrunity 
concerns with aircraft noise, Thc Planning 
Review alxa recommended that Lhe Pun of 
Seattle p r d  with a rnediatioa pmxss for 
managing a imaf t  noist at Sm-Tac. 

A& spacb St& ( F o u T - ~ s ~  plonl: a a t t k  
RrrivPl and Qapmun, Roufes; Stndatioion. 
Andpis. a d  Rwommmdatisns 
E'cdenl Aviation Administration. Seattle- 
T x ~ m a  Tower, i989 

?le objective of the study war to identify ways 
lo reduce aircraft delays at Sea-l'ac Airport 
mu& by airspace constraints (constraints other 
than h e  actual capacity of the airf;eId). The 

problem was that in periods of high demand, as 
wcaiher conditions improved, the high-altitude 
mute st~cture and holding airspace was 
configured in such a way that the Seattle Air 
Route Traffic Control Center (ARTCC) could 
not increase the aircmft arrival rak ' in  a timely 
and efficient fashiori. f it could take up to  thirty 
minuws for the ARTCC to substantially increase 
the metered arrival rate, resulting in up to 20 
lost arrivai opportunities. The study examined 
the efficiency and safety of  thirteen alternative 
airs* and arrivali departure p d u r e  plans. 
The recommended plan involved muting 
arriving aircraft over one of four fixed points 
(generaily southeast. southwest. northwest. and 
fiorthcast). This solution, commonly called the 
Four-Post Plan, provided symmetrical arrival 
capacity (56 - 60 landings) r e g d l e s  of the 
directim of landing and allowd for the filling 
of every arrival opportunity or slot with M 
aircraft. The FMr-Post Plan was put into 
operation in April, 1990. 

Akporp Capacity Enhancement Plan 
Federal Aviation Administration and Port of 
Seattle, June, 1991 

'k Capacity Enhancement Plan was a bxhfiical 
evaluation of options far improving airfield 
capacity and reducing opemtiorial deiay a4 !ha- 
Tac Airport. Opbons examined included 
improved taxiways, additional or upgraded 
navigation aids, a new commuter runway, a new 
dependent runway, a new independent runway. 
and demand magemtn~  The hourly &id 
annual capacity constmints of the existing 
airfield and thc aircraft delay savings from 
implementing each of the options were also 
studied. Capacity with a delay of four minutes 
per aircraft was identified as 61 arrivals per 
hour. 

Total aircraft delay wa.. anidyred for a W i n e  
of 320,ooO aircraf! operations per year and for 
future operations of 390,000 and 425.000 per 
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y e a .  The Airfield Delay Simulation Msdel 
(ABSIM) and Riinway Delay Simulation Model 
W S I M )  were used in the analysis. 

The Plan identified an existing bad weather 
arrival capacity prohlem at Sa-Tac. Weather 
conditions over the course of a typical year 
were identified as follows: 

W R  I (56% of the time): Ceiling at 
least 5.OOO feet and visibility at l a s t  5 miles 

VFR 2 (t9% of the t~me): Ceiling 
betwen 2.500 - 4 . W  feet and visibility more 

IFR I (18% of the time;. Ceiling 
bstween 650 and 2.49Y feet and visibiiity more 

than 1,800 ice1 runway visual 

IFR 2 (5% of the time): Ceiling below 
650 fee! a d  visibility nion than 1.200 

f a t  tunway visual range (RVR) 
IFR ? (2% of the hme): Ceiling zero, 

visibiltty less rhan 1,200 feet runway 
v b u l l  range (RVR) 

In VFR I (pod weather). the aprt IS able to 
handle two a m v d  S m m s  of traffic. tlawever, 
In bad weather, only ont a m v d  stream is 
possible b u s c  of the close spacing of the 
runways. The result is a significant d u c t ~ o n  in 
airfield capacity. 

than 3 miles 

range ( R W  

The Plan found that in 1989, 48.WI hours  of 
aircraft delay at a cos1 of about 569 rniliion 
(1989 dollan) to the airlines wen i n c u d  at 
Sea-Tac. With nocapacity improvements. dday 
was projected to riw to 241 .MI0 hours at a cost 
of $347 million whm a n n d  aircraft operatims 
reach 425,000. 

The Plan concluded tbat a new parallel runway 
capable of accommodating jet aircrait would 
provide the gnatest amount of &lay savings. 

The Federal Aviation Administratior? (FAA) it  

currentiy preparing an update to the Sea-Tac 
Capacity Enhancement Plan. FAA will u s  the 
Terminal Airspace Model (StMMOD) to study 
capacity and delay of a range of airfield and 
airspace improvements including reasswment 
of the findings of the 1991 Ehhancement Plan. 
The Update is scheduled to be completed by fall 
of 1994 and will provide useful detailed 
information for evaluating ahfitid Options 
developed in the Airpon Muter PIvl Update.. 

Flight PIan Projnct lPu#et Sound A& 
Tr8nspottation Committse) 
Port of ScatPle and Puget Sound Regional 
Council (P&D Technologies. Apogee Research, 
and Peat Marwick), October. 1992 

Both the Sea-Tac Airport Comprehensive 
Planning Review and the Puget Sound Council 
of Governmenu (PSCOG) 1988 Regional 
Airport System Plan (RASP) idcnufied that the 
EX16Un~ two sc?-%tc Nnways would no! bc 
adequate to met n;eiMI;II air mvel necds 
beyond the year 2 0 .  As a result. the Port of 
Seatile and the PSCcMi (now Puget Sound 
Regi~nal Council, PSRC) ugned an i n t e r l d  
agrecmcnt in 1989 to conduct a planning study 
to recommend a long-term air tnvel system for 
the rcgion. The two agencrts assembled a 
shacnnp committee of cillxens. elected officials, 
business pmple, airline represartiltivts. and 
environmmuilrsu kmwrr ill lhe "Pugel Sound 
Air Transportation Committa" (PSATC). The 
PSATC't study was called the night Plan 
b J e C t .  

Fonxasts developed for Flight Plan showed that 
commercial iur t n v d  demand in the Pugct 
Sound Region could m c h  45 million m n d  
passtngcrs and 524,000 annual mmaft 
Opcrallwins by lhe year 2020. A nnge of 
options includilig Sea-Tac expansion. 
supplementd ~'poN. a replacement iurgort. 
high-speed nil. demand management, and new 
aircraft and navigalron tachnologleis weft 
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analyzed. Sites throughout the Puget Sound 
Region were examined. Major elements of tho 
analysis were capacity and delay, airspace, 
airport accessibility, environmental impacts. 
economic impacts, cost and funding, and 
institutional issues. Draft and final 
environmental impact statements were prepared. 

The PSATC chose a multiple airport system 
with a new runway at Sea-Tac Airport as its 
preferred alternative. The PSATC 
recommended two supplemental airports: Paine 
Field in Snohomish County, and another aipport 
to be located wmmvhere in Pierce County 
(possibly joint-use of McChord Air Force Bas). 
The recommendation was deVel6ped to balance 
the region's air travel needs with environmental 
and economic concerns. It was designmi to 
maximize accessibility of airpofls to travelers 
given the linear nature of the Puget Scund 
Region. to minimize noise and air emissions, 
and to be consistent with regional land use 

&sed on Right Plan. the Pon of Seattle 
Commission pas%ed a resolution (No. 3125) in 
November, 1992 that directed the Port staff to 
study a new runway in detail and to prepare a 
project-level environmental impact statemini 
(US) in cooperation with the Federal Aviation 
Adininismtion (FAA). The resolution idso 
called for an increase in the number of homes 
insulated each month under the Pott's Noise 
Wemaly Program and for an extension of the 
Pmgani to include apartments, schools, 
churches, and other institutional buildings. 

Also based on Flight Plan. the Puget Sound 
Regiohal Council {PSKC) adopted a resolution 
(No. A-93-03) in April. 1993 which d i e d  for 
a feasibility assessment of a major supplemental 
airport to accommodate cominercial airline 
service. The resolution also called for the Port 
of Seattle to proceed with detailed p!ans for a 
new runway at Sa-Tac. The new runway 

plans. 

wtt!d k PJthorized by April 1. 1996 if ccrlain 
demand management and noise reduction 
objectives were met. 

Microweve Landing System M L S )  
Demcmstreti~n Program 
Federal Aviation Administration, June, 1 9 2  

As part of its national test program for the 
Microwave Landing System (MU) technology. 
the Federal Aviation Administration (FAA) is  
proposigg to install an M I S  at Sea-Tac Airport 
and to develop an instrument approach 
procedure to Runway 161, using the n=w 
equipmeat. The purpose of the MLS is to 
incnasc efficiency of airpoti flight cperations 
for MLS-equippcrl commuter aircraft landing IO 
the south daring some iimited pmr weather 
conditions. 

The proposed lowtion f&r the necwary azimuth 
(compass heading). altitutk.~ and precision 
distance measuring equipment is north of the 
airpon employee pariring lot near lntcmaiiorul 
bulevard on South 160th Stnx%. This is 
apomnimately 4,500 feet wt of the Runway 
16L centerline and 7 0  feet south of that 
runway's threshold. 

Ibe new qbipmenl would allow for 
simul!aneous 1tslMI.S appoacnes to Runways 
l6R and 16L. The KLS a p p m h  to Runway 
i6R is an existing instrument prececlun. The 
aproach pa;h for he  Runway 1SL M U  would 
be appmximtely 4,500 feet a t  of and parallel 
to the Runway I6R 1LS a p p m h  and would 
include a fly visual sidestep nlaneuver to 
Runway 16L once the aircfaf! broke out of the 

useable when there is at least 3 SQ~UIC m i l a  of 
visibility and the cloud-cover ceiling is at least 
3.OOO feet above the ground. The relatively 
steep mgle of descent (4.2 degrees) isociated 
with the approach prooedure means that it mn 
only be used by smaller aim-& such as the De 

clouos. me propod MIS procedure would be 
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Havilland Dash 7s and 3s and Dorniers. The 
M E  could only be used by aircraft that have 
the proper signal receiving equipment on-board. 

The Sea-Tac M U  is anticipated to be 
operational sornebme dunng 1994. 

Runway &fer y Area Expansions 
Runway lhR-34L Safety Area Expansion Study, 
Port of Seattle (HNTB), March, 1992 
Runway 16L-34R Safety Area Expansions, Port 
of Seattle, December. 1992 
Runway 3JR Safety Area Expansion, Port of 
Seattle (Reid Middleton), August. 1993 

A runway safety arm (RSA) is a surface 
surrounding a runway to reduce the nsk of 
damage to aircraft in the event of an overshoot 
or undershoot. Federal Aviallon Administration 
(FAA) standards require RSAs at Sea-Tac to be 
500  fee! wide and 1.OOO feet long off the 
runway ends. The existing RSAs do not meet 
these standards. The Port of Statue has 
prepamf several studies on RSA expanrions 
needed to meet the standards. 

Runway 34R (the eastern ninway) would require 
a safety area extension of 465 feet 01: the south 
end. Approximately 6OO.OOO cubic yards of fill 
would be needed. Most of the extension area is 
on the Tyee Valley Golf Course. The toe of [he 
slope of the extended runway safety area could 
poenllally wmpetc with the propod South 
Aviation Support Area (SASA) and South 
Aocess roadway because of h e  sitc of the fill 
mvolved. To assure that all P ~ J ~ C I S  have 
adequate space, the Port of Seattle could use 
sidewall-remncd socbons where required (as 

The north KSA on Runway 16L was pamally 
expanded in 1993. The RSA i s  now SO0 fee: 
wide and 700 feet long. 

The Preliminary Engineenng Study for Runway 

opposed to normally-sloped fill). 

Safety Area Expansion of Runway 16R-34L 
examined a range of options for meeting the 
RSA requirements on the north and south ends 
of that runway. Options included a wide range 
of RSA expansions and runway threshold 
relocations. The existing north RSA is 500 feet 
wide out to 230 feet, 350 feet wide for an 
additional 320 feet, and 110 feet wide for an 
additional 95 feet (total length = 545 feet). 
The south RSA is 500 feet wide out to ?75 feet 
from the runway end. Further engineering of 
the Runway 34L RSA will bc completed in 1994 
with construction scheduled for 1995. 
Extension of the uther three RSAs is on hold 
pending completion of the Airport Mastcr Plan 

PSRC R e g i o d  Airport Spiiam Plan Updare 
and Mahr supplementat Airport FeasWity 
Study 
Puget Sound Regional Council (PSRC). Apd. 

updale. 

1993, 1% - 1996 

In response to the FIight Pian Project cmduclcd 
jointly by the PSRC and the Port of Seattle. the 
PSRC General Assembly adopted a Resolution 
(No. A-93-03] in April 1993 io amend the 
Regional Airport System Plan (KASP). The 
Resolution d l e d  for a feasibility assessment of 
a major supplemental airport and for the Port of 
Seattle to sonduct dclaiied studies for adding a 
third runway at Sea-Tac Aiqmrt. A third 
runway would be authorized by April 1, 1996 
unless it could be shown through fmial and 
market feasibiiity studies that a supplemental 
airport would eliminate the mcd for a new 
runway. In addition, d e d  manage- 
menUsystem management 9i.OgtiUns and noise 
reduction objectives would need to be pursued 
and achieved before a new runway was 
authorized. The Resulution also quested that 
the Fedcral Aviation Administration rxtnsidcr 
modifications to the Four-Post-Plan of arrivaIs 
and departures at Sea-Tac Airport. 
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The PSRC is conducting the feasibility studies 
for the major supplemental airport. The studies 
will include an environmental assessment, 
financial and market feasibility, and institutional 
factors analysig. The study is Got intended to 
provide the ndxSSary detail for final airport 
siting, but =!her to determine the general 
feasibility of a supplemental airport. Severat 
work tasks of the Sea-Tac Airport Master Plan 
Update relate to the Supplemental Airport 
Fcasibiliiy Studies. Thesc include the air travel 
demand forecasts. air traffic demand 
management. diversion of air passengers to 
other modes, and the noise reduction objectives 
called for in the PSRC l?esolution. These arc 
all identified in the Airport Master Plan Update 
scope of work. 

a?- i Q 
!%.ims 
T d n N  Qewiopneni Program 
Pori of Sm~tic (Thompson Consultants 
International), April, 1992 

’The Terminal Development Program (TDP) 
refiines the recammended passenger terminal 
plan p e n t a d  in the 1385 hlaster Plan Update. 
The underlying philosophy of the TDP was that 
all future terminal development must be as 
flexible as possible to meet changes in the 
airline induswy and other conditions which may 
develop. In addition. future facilities must be 
capable of meeting tile needs of both hubbing 
and non-hubbing airlines. Thc ‘TDP presented 
a m g e  of options te be consiilcd by the Pon 
of Seaitle in cleveioping the terminal during the 
pn-2OOO and p 1 - 2 0  timeframes. It was 
intended to be P ‘living” document which could 
be adjusted as needed. 

Options developed in the plan wett  based on the 
pasxnger and aircraft opcntions forecasts 
developed for the Flight Plan Project. Wore 
the y a r  2000. rhe ierminal would need to 

handle a maximum of 380,000 annual aircraft 
operations and 20 million annual passengers. 
Beyond 2000. the maximum demand level was 
assumed to be 480.000 aircraft operations and 
39 million annual passengers. 

The recommendcd plan for pre-2000 was to: 
expand the main terminal for additional tickesing 
anti baggage claim; expand and refurbish 
Concourse A for additional aircraft gates; 
expand the South Satellite for additional lobby 
space; prepare to relocate the international 
arrival facilities (including customs) from the 
South Silellite to Concourse A; and possibly 
add an  office building and hotel adjacent to 
Concourse D. 

Posl-2OOO. the TDP examined conceptual 
development opbons which wen based on a 
range of possible passenger and aircraft 
operauons. These were: 1) Sea-Tac absorbs 
none of the project& regional passenger growth 
and would handle a maximum of 380.000 
operattons per year. 2) Sea-Tac aksorbs a 
pomon of the projected regional passenger 
growth with approximately 410.00 opemoons 
per year, arid 3) Sea-Tac absorbs most of the 
projected regional passenger growth wth a 
maximum of 480.000 operauons per year. 

Tl~ne option packages were developed to 
identify the facitities needed for each of the 
possible post-2000 deniarid levels. Under the 
maximum development scenario. Concwpsc A 
could be exuded to !he southeast and then (0 

the south; Concourse D muld be extuwled; the 
North and South Satellites could be extended 
parallel to the runways; and additional in-Ell 
space could bc. added to the central terminal 
area. International v r i v a l  facilities wwld be 
rebated from the solath Satellite to 
Concourse A. ktension of Concourse A and 
the South Satellite would require relocation of 
the aircraft l in t  maintenance hangars currently 
south of the terminal complex. 
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A& Cargo Study 
Port of Seattle (HNTB). June, 1993 

The goal of the Air Cargo Study was to provide 
a framework for future mastex planning of air 
cargo facilibw at .Sea-Tac Airport. Its 
objectives wen to idenufy the market forces 
which influence air demand at Sea-T2c. to 
determine t!! projected level of future cargo 
activity, and to develop facility altemabvcs to 
m e t  those needs. 

The Smdy rcpmcd that Le air cargo outlook 
for Sea-Tac was fa.rorable. dthhough modest, 
compared to past performance. Total air cargo 
volumes were projected t~ tncreafe from 
347.666 metric tons in 1991 to 639.350 rnetnc 
ton: by 2020 (an annual growth ratt of 3.5 
percent). Japan is anticipated to renwn the 
most imponant As~an marke: for the Pacific 
Northwest. but Suuthtw Asia, the Russian Far 
&I and China offer important trading 
opportunruu. Awan cargo imporred via the 
Seattle hamor a d  bound for Europe by ur has 
k e n  impartant at Sea-Tac, but i s  projcctnl io 
r e m n  flat because of competition from othu 
Wesl coast urports. Latin and South Amencan 
markets also hold promise For the US 
domestic market. the Study ant~cipares increasad 
impom and continued enpon growth. although 
at a slower rate than dunng the 1960s. 

The Study recommended chat the Pon provide 
facilities wwld accommodate atrlinc 
growth. include some area for zlr cargo 
handling. and preserve some space for 
expansion. To meet ihcse goals. caii9 
wvehotise requirements were prqwcted !o 
increase frum 808,156 quare f e t  in I991 to 
1.120.300 square fet by 2020. Haedstand 
rtquircnmb were prryeckd to increase fmm 21 
to 27 over the same umc pmod. 

The Study d l e d  for the current Airpon Master 
Pian Update  to further analyze cargo facility 

o*ons, costs, financial feasibility, and timing. 
Some near-term improvements that could 
provide adequate facilities through the year 2000 
include: conversion of the existing north 
employee parking lots to allow expansion of the 
ramp area between the Federal Express and 
Transiplex buildings; development of a ground 
xrvice equipment staging area; conversion of 
Air Cargo Building #2 from :he airport 
mainknance hitding back to a cargo building; 
and reconstruction of the hardstand next to Air 
Cargo Building #2. A new location for the 
maintemnce building wouid need to be 
identified. ~ Fwibility studies also were 
mommended for long-term facilities such as a 
Foreign Tmde Zone. a Port-owned and opentcd 
perishables center, livestock pens and loadine 
ramps. and iniprovernents to increase the 
efficiency of the TransipkxlAVIA cargo area. 

MarkaUEcomic FeasWity and Space 
Planning for Motel and O m e  hurling 
Devebpmtwt 
Port of Seattle (The Chambers Group), January. 
1993 

Tht: Study analyzed the feasibility of a possib!e 
hotelloffice development at the notcheast end of 
the passenger terminal on the sir of the existing 
United Airlines office building. This was 
discus4 is the 1992 Terminal [)evelopment 
Program. 

The Study was intended to provide a baseiine 
for future development of &tailed altnnatives, 
I t  concluded that a 300 - 325 room hotel would 
be feasible in 1995. The planning concept was 
for a common basc structure with a I2 14 
story howl tower and a 3 story ofice building. 
l”he hotel included 310 gust moms. 5.W - 
5.500 squan feet of meeting space. a 125 - 150 
scat restaurant, a 100 sear  lonnge. and a hcaJth 
facility. The office building was estimated at 
55,000 gross sqtlare feet. In addition, Ue Study 
analyzed vaffic and parking options, utility 
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capabilities. and economic feasibility 

South Aviation Shpport Are8 (SASA) 
Federal Aviation Administration and Port of 
Seattle (TRA, et al), March. 1994 

Extending Concourse A and the South Satellite 
as envisioned in the 1992 ’Terminal 
Developmmt Program and 1985 Aifport Master 
Plan Update would require thzt the cxisling 
aircfatt line maintenance hangars south of the 
terminal complex be relocated. ’ In  addition, 
there i s  nmd for future Line maintenance 
facilities. and possibly major base maintenance 
facilities a1 Sm-Tw Airport. I h e  Pon oi 
Seattle i s  proposing to locate thue facilities on 
a new development southeast of the existing 
airfield; The project i s  known as the South 
Aviation Support Arm (SASA). 

*l%c SASA Ejrvironmenlal Impact Slaternen! 
(WS) analyzs three ‘build” alternatives and the 
rrquired No-Action Alternative. The three 
huild altcrnatives consider varying lcvefs and 
types of aircraft mainknanct. I3euelopment of 
these alternatives takes into account the 
alignments of &e p r e p a d  soulh a~ceso 
madway and the proposed 28W24h Aveiiue 
South Amrid. The Port would grade. pave, 
and extend utilities to the s i l r  and ehc airlines 
that lmst the space would wnsuuct the 
maintenance facilities. The prefix& d temt ive  
includes approximately 60 XTCI for aircraft line 
maintenance facilities as wdl  as a base 
maintenance complex. About 20 additional 
acres w l d  he u s d  for nun-aviation 
develrrpment. A d im1 raxiway fink to the 
airfield would & provided. SASA development 
wou:d occur in Ihe area generally bounded by 
South 192nd SLfpel, 28th Avenw South, South 
200th Sweet. and t h ~  Tyee Golf Course. 

The ElS also considered alternative locarions for 
maintenance faditits, including the northeasi 
and wcst portions of the airfield as envisioned in 

the 1985 Master Plan Update. However, the 
northeast area kas been extensively developed 
for ax cargo. The west side of the a f i e ld  was 
determined not to be feasible because of the 
increase in airfield congestion it would cause 
and because of inadequate safety clu~ances 
from the existlng runways. Development 
immediately north of the airport is  limited by 
steep slopcs and the existing Staw Route 518. 
Thc east si& of the asport is  a heavily 
developad commercial area and the southwest i s  
constrained by topography. wetlands, and the 
Runway t6R-WL safety ~ J W .  

SASA IS irsted in &e airport Capital 
improvement Program and the i n i w  
constructton phase it rstimatcd to begin in aborrt 
two )uass. 

& .  

sea- rac ViCid&Y &velopmenP psPenli8l 
Study 
Pon of Seattle (TRA and ;ERA). March, 1986 

The pu’pcsz of Ihc study was to Fvaluate the 
development potential of 22 p e l s  of land 
toialing 8-30 acres in the vici~rty of se?-Tac 
Airport The land wd?; Largely aqu ind  as pan 
OF the Port of Seal~le’s Noise Remedy Program. 

The study estlmalrd the following Land de& 
for the pnod between 1985 and 2000 based in 
pan on the 1985 A q m t  Master Pbn yosrengcr 
f o w t s :  Parlong (pwcngcr. mul car 
stonge. and mpluylx) f 08 to 102 acres; 
Office = 46 acres; lndustnal p. 65 amcs; and 
Hotel = 4cX, acm (200 rooms per acre) 

The study also exminu! thm c o n q u a l  
opbons for developing the land and prov~dcd an 
ecosomic evaluation of the opltons II? terms of 
relupn 10 thc Port, level of invwmwt. tax 
revenue, and enrploynient gmeriited. Thc three 
opbons were: I )  emplasm commercial and 
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industrial development; 2 )  balance commercial 
and industrid uses with public uses; and 3) 
emphasize public uses, including a military 
cemetery and regional park. Alternative 3 was 
found to provide the highest level of return per 
dollar invested. 

Landside Access Prosram 
Port of Seattle (CH2M Hill), October, 1987 

The Landside Acctss Program identified a 
comprehensive implementation plan for 
automobile a c ~ w  facilities on the aiFport to 
serve a level of 25 million annual passengers. 
The primary findings of the study were that the 
curbside capacity for wiving and dqarling 
passengers, as wtli as private vehicle parking 
capacity, ~ d e d  to be expanded. Connections 
to the regional highway system and the ramps to 
the arriving and departing drives wen found to 
require little or no additional capacity. 
Although the Program did no! address a south 
acms roadway link to Interstate 5 ,  it was 
designed to be compatible with a south access. 

Thc recammendud ProgmWi wils to: bilild the 
north and south wing additions to ItK parking 
garage. as well as a 9th floor; provide my- 
access, short-term metered parking and a 
vehicle loading unloading plaza in the 
garw; locate he mtal car operations on the 
second floor of t!!e garage: develop remote 
public parking with 3.000 spam and remote 
emp!oyce parking with 2,500 spaces; and 
provide a new h i  holding lot at !South 16o(h 
SUCCt. 

Parking F8ciIitie.s Lxpmsion. h- Tic 
Airport 
Port of Seattle (CH2M Hill, G S ,  The Parry 
Co.). December, 1988 

The putpose of the project was to meet existing 
and near-term growth in parking demand at the 
airport and to reduce congestion on the 

terminal drive system. Air passengers were 
predicted to reach 20 million by 1993 and 25 
million by 1999. An ts?vironmental impact 
statement @IS) examined the following options: 
I )  Partial garage expansion and remote lots at 
the airport, 2)  Remote lots on and off-airport, 
3) remote lots or garages I ce l ed  far from the 
airport, with shuttle service. 4) full gvage 
expansion, 5 )  remote mixed-use lots or gamgcs 
(joint use with shopping malls or oiher 
facilities). and 6) no action. The prefemd 
alternatm was partial garage expsion and 
itmote lou at the airport. Under this wnano, 
future airport parking demand would primarily 
be met by the Port of Seattle. The Port would 
add no* and south wings to the misting airport 
garage, increasing the tow parking from 4.500 
s p a s  to approximately 8.000 fpaces. To help 
reIicve congestion on the drives. a passenger 
lading and unloading plaza would be 
established on the tturd floor ot the gange. In 
addition. approximately I .OW public parking 
space would be developed in the vicinity of 
South 160th Street and lntemat~onal Boulevard 
(Pacific Highway South). In addmm. a 1.3CO- 
vehicle: remote employa parking lot would bc 
built along 24th Avenuz South north of S h e  
Route 518 and a tasi/bus holCing and saging 
facility would be built in the vianity of South 
16W Street mi Host Road. Bascd on Ihe 
study, the Port completed each of lhcsc projects. 
with the exception of the remote employee lot 
north of SR 518. 

ALpon WjnltyLsr#lUseInventwyPm~t 

Port of Seattle {Shapiro & Aswciarcs), Apri!, 
1994 

The h d  &C lnVt-ntOv b j e C l  W24 Undenalrar 
to provide background information on existing 
and hiuoncal larid use typcs and patterns near 
the airport, as well as socio+conomic data for 
the surrounding communrbes. The s tdy  
documanrs changes in land use slnce 1938 and 
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includes information on population, age. race, 
housing units, owner occupancy of housing 
units, median home values, median rent, median 
income, and building permit activity. Included 
is a detailed database of population and type of 
housing units (single family vs. multi-family) at 
the cei~sus block level. The study also includes 
apnliminary examination of property values for 
homes subjected to aircraft noise versus homes 
outside of noise areas. Major past iand use 
planning effom are discussed. Possible future 
land uses in light of city comprehensive plans 
being conducted under the State Growth 
Management Act are also discussed. 

stare Roure 509 Extension and South 
Access Roadway Studies 
Washington State Department of Transportation 
and others 

The Washington State Department of 
'Trsnspaitation (WSDOT), Fort of Seattle. City 
of SeiiTac, City of Des Moinc.5, MetrolKing 
County, and property owneix are studying an 
exknsiori of SR SO9 from its current terminus at 
South 188th Street. The extension would tun  
through the City of Sa-Tac and possibly farther 
south through Des Moines and eventually link 
with interstate 5 .  Within the City of SeaTac, 
the extension would likely use existing WSDQT 
right-of-way io the southwest and south of the 
airport and possibly may use Pori of Scatlle 
property south of South 200 Street. The 
extension would be a limited access divided 
highway similar to the existing SR 509. 

Tlie parues ue also studying a south a c e s  
roadway to link the south end of the airpart with 
hterstate 5 .  The three main types of traffic 
expected to be sewed by the proposed south 
access are: 1) airport traffic oriented to the 
south, 2) trips generated by a propo& business 
park south a f  Swth 188th Stwet, and 3) traffic 
into and out of !he C:!ies of Des Moines .and 
Sea-:'ac which now accesses 1-5 by way of the 

South 188th and South 200th Street 
interchanges. 

Historically. it is estimated that approximately 
40% of airport-related traffic is oriented to the 
south. Direct freeway access to the airport is 
available from the north. bui not from the 
south. Soulh-oriented airport traffic is handled 
by Pacific Highway South (international 
Boulevard) and by the 1-5 interchanges at South 
188th and South 200 Streets. 

A 1990 study of.the south access roadway by 
Entranco Engineers analyzed several conceptual 
roadway aligaments and options for interchanges 
with the airport terminal drives system. 1-5. and 
the propsed State Route 509 extension. 
Without an SR 509 extension, South Acass 
would need to link directly to tht regional 
highway system. Traffic Rows on the proposad 
South Access roadway and surrounding roads 
were analyzed over a 20 year planning horizon 
(year 2010) using King County Transportation 
Planning and Puget Sound Council of 
Governments projections. The two main 
assumptions in the traffic malysis w e n  for 33 
million annual air passengers in the year 2010 
and fix 6 million gross square feet of 
dcvelopnient in the proposed business park. 
The business park was anticipated to include 
mostly office buildings (62%) with some 
industrial parkllight manufacturing (12%) and 
hotels/convention cent.crs/trade centers (4%). 

A corridor-level environmenlal analysis of both 
the State Route 5OY extension and the south 
access roadway has been underway since 1992. 
A Draft Environmental Impact Statement (DES) 
is anticipated by mid 1 9 5 .  The EIS will 
examine the no action alternative and thne 
alternative locations for the SR-509 extension to 
link with i-S. These are in the vicinity of 
I )  South 210th Street, 2 )  SR-516 (KentlDes 
Moines R o d ) ,  or 3) South 272nd Smtt. In 
each (ase, the South Access Roadway and 
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SR 509 extension would intersect in the vicinity 
of South 200th Street. The EIS will be based 
upon the assumption that the roadways would be 
operational in the year 2003. It will also 
include evaluation of impacts out to the year 
2020. Significant new land developments south 
of the airpcxt will be assumed, but less than in 
the previous Entrance study. 

Extension of the roadways have possible 
implications for storm water detention facilities 
near the airport. The South Aviation Support 
A m  (SASA) DElS mentioned the possibility of 
accommodating a portion of the. SR 509 
extension runoff detention on Port of Seattle 
property in conjunction with runoff facilities for 
the SASA project or other potential sub-regional 
detention facilitiac. 

28WZUth Avenue Soutb Artwid Prohct 
Dmft Envlronmentil lmpuct Statemnt 
Cities of SeaTac and Dts Moines (Ficklin 
Environrnenhl). November, 1992 

A consonium of the Cities of SeaTac and Des 
Moines. the Port of Seattle. King Couiity. and 
land owners is sttidying alternative alignments 
for an arterial to serve existing and expected 
local access traffic generated by proposed 
business park developments in the Cities of 
.%Tx and Des Moines. 

The Draft EIS for the PWJCC~ examines 3 
'build' alterna:ives and the repuired No Action 
alkmative. Eech of the thter alternatives wouid 
follow 28th Avenue South From South 188th 
Street IO the vicinity of South 196th Place. 
Alternative AT would continue along 28th to  the^ 
interstion with lntemational Boulevard (it 
wwid be a souti.%unfi me-way road with IWO 
lanes swth of South 209th Street). Altcmalive 
#3 would step to the west and follow 26th 
Aveaue South to the vicinity of South 208th 
Street and then step further to the west and 
continue along 241h Avenue South and terminate 

at South 216th Street. Alternative #5 would 
move west and generally be aligned between 
28th and 26th Avenues South to the vicinity of 
South 2Mnd Street. It would then proceed 
further west and follow 24th Avenue South from 
the vicinity of South 204th Street to South 
216th. 

A Final EIS on the project was completed in 
May 1993. The preferred alternative was a 
combination of alternatives #3 and #5 ahove. 
Engineering and design work is still needed and 
subject to funding availability. construction 
could begin in about two - three years. 

Personal Rapid Trunsit System (ha- Toe 
Peopk Mover StudvJ 

Personal Rapid Transit (PRT) is an alternative 
mode of trarisportation wder consideration by 
the City of Sea-Tac. It would consis1 of 3 - 4 
person-sized, computer-controltrd vehictes 
operating on an devated guideway between 
business developments within the city, hotels. 
remote parking, and the airport. 

In the spring of 1991. the-City, in cooperation 
with Metro, King County, and the Port of 
Seattle. completed a feasibility study of a such 
a people mover system. The study concluded 
that if  the technology develops, that such a 
system could potentially be used to help nduce 
automobile congestion in the city. 

Rlpgibnd Transit Project 

A Regional Transit Authority (RTA) was 
recently formed to address future uansit needs 
for the Puget Sound Area. The RTA is 
examining options for major expansion of 
existing bus service, additional bus and wpool 
facilities, and possihly a high-capacity light rail 
transit ( H W  system. The HCT would link 
Seattle. Tacoma. and communities on the 
eastside of M e  Washington. 
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One of the HCT alignments under considention 
is along Pacific Highway South adjacent to Sea- 
Tac Airport. The City of SeaTac is developing 
land use plans for a potential HCT station in the 
vicinity of the wrport terminal as part of its 
lntematiod Boulevard Center Plans. 

p 

N w h  Expoawo Update 
Port of Seattle, June, 1982 

The 1982 Noisc Expoctin Update was an 
update to ihe noise analysic presented in the 
-&a-Tac Communities Plan. Revised noise 
exposure maps were doemrd necessary because 
of the growth in commuter operatlr~ and the 
growth in thc number of individual camers 
serving the airport. The study exmined 
existing noise for 1980 and fcimted nom for 
1385, 1980. and 2ooO. The noise projections 
were an mput into the Nasc Remedy Program 
Backgmunr4 Studies (see below). 

Studbs 
Port of Seatrle 
Jmuary, 1985 

"I# o b j c ~ t i ~ c  of the Now Remedy Program 
kkgrourxl Studies was to evalualc and update 

remedy pmgm m m n e d  in the Sea-Tac 
Communities P b .  It a d o d  the noise 
prqecuons prc.ualad in ItW 1982 Sea-Tac Nose 
Exgosum IJpdatc Study and the extent of the 
progress made mvad implementing the original 

EompiHcd in accodmx with the FAR Put 150 
guidelines. 

The study m-minm& a noise remedy 
program which included vrcnft operauonal 
noise abattrnent procedui-es, purcbmse of noise- 
impacted homes, a sound insulation program, 

N&e Ram*dy Fmgram Brckground 

Muwrck Mitcheli & CO.). 

the schedule and soope of Ltst aircraft MllSE 

n0IW rcmcdy program. The study was 

resided& real estale sales assistance, and 
acquisition of avigation easements by the Port of 
Seattle. The Port of Seattle Commission 
unmimously adopted an Updated Noise Remedy 
Program on Ja~iuary 8, 1985 based on the 
results of the study. 

Airport N w h  hiediathn Agmment 
Noise Mediation Committee (Mestre Greve & 
Associates). March, 1990 

Sea-Tac Airport was the first and only airport in 
the United Stales to bring together all parties 
affected by aircraft noise to work out a 
consensus-based solution. Citizens from 
communities throughout the Puget Sound Area. 
the airlines, Federal Aviation Administration, 
and the Port of Seattle developed a Noise 
Mtddiation AgrecmenK that oulhnes specific 
measures to reduce overall aitport noise by half 
by 201)l. The agreement went into effect in 
1991. It established a noise budget that 
gwantets thst Sea-Tac will move steadily 
toward a quieter, ail Suge 3 ajrciaff fleet by 
dircing the amount of noise airlines are 
allowed to make each year. In 1992. 73% of 
the aircraft at Sea-Tac were Stage 111 compared 
to 59% nationdiy. A nighttime iimitatiofis 
program to p b  out noisier Stage 2 aircraft 
during nighttime hours was also enaclbd. In Im, twenty-two scheduled Stage 2 flights were 
dlowerl to operate between midnight and 6 a.m. 
A3 of October 1993. no schcdulcd Stage 2 
flights operate between 11:W p.m. and 
6:.Wa.m. By Octokt 1995. the ageenrent 
calls for rhc elimination of all scheduled Stage 
2 flights between 10 p m .  and 7 a.m. 

In addition, the Mediated Noise Agreement 
called for an increase in the rate of wrd 
insuiation for noise-impacled homes, extended 
full Poii'FAA payment of sound insulation to all 
areas within the Noise Remedy Program area, 
improved nighttime flight corridors, cstablished 
better enforcement of ground noise restrictions, 
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and set-up a state-of-the-art flight track 
monitoring system. These actions have been 
implemented and further refinements continue. 

FAR Put 150 Airport Nobe Exposwe Map 
Update, 199 f 
Port of Seattle Dunkleberg & Co. and 
Parametnx). Apnl, 1993 

The Noise Exposun Map Update is a technical 
andysis 05 the noise impacts of 1991 actual 
altr-dt opera?ia:5 md 1996 fOieCasted 
operations. Prior Pan 150 wise exposure maps 
were p r e p a d  in 1989, 1985 (Noisr Rcrndy 
Program Buckgrwri  Studies). and 1982. 

SU-TX'S NOIX E X ~ ~ S U R  Maps oetye S W C ~  
puqmes: I )  as a basis for conunrwd Federal 
Avlalion Administrahon funding of lk Pon of 
Seattle's noise mitlgation programs; 2) as an 
assessment of t h ~  c u m n t  and future n o i s  
impact of the akpfl, mludrng the efiects of 
noise mitigalion measuies proposed in thc 1990 
Noise Mediahon Agrocmcnt; and 3) 115 an a d  in 
future planning for urpor~ noise nmedy and 
abatement pmgnms. 

Future plrcraft openhons were projected to br 
403.500 per year in 19% as denved from the 
Fhght Pkn Pmjact foma.sts 75% of jets in 

The noise contours arc predicted to mtmw 
shrinhng toward the arpn.  The top?1 number 
of rcsidcnls living within the 65 Ldn contour 
will likely dccrcare from 67.000 in 1991 io &,m in 19%. Acm o i  non-compabble land 
usw within 65 Ldn or greater ut PWJCCtCd to 
decrease from 6,920 to 3,761 over h e  a m  
pznod. 

Airport Ground Nolse Study 
Port of Scatlle (Mestre Gnvc & Assoclam). 
1994 

19% were iwwned to be §tape 3. 

The Ground Norse Study is intended to provide 
recommendations for  improving  the 
identrfication. monitoring, and mitigation of 
ground noise sources at the aiirport. with a focus 
OE nighttime noise. it will also serve as 
hickgraund informatim for the Environmental 
Impact Statement (EIS) on the Airport Master 
Plan. The study draft report identified b !  
following considerations related to the Airport 
Master Plan Update: locating taxiways to 
minimize aircraft noise; possible use of fixed 
elecvioll power and pmwnditioned air systems 
at the gztes instcad of aircraft auxiliary power 
units (APUs); polrriblc hushing facilihcs; and 
cwmsiderauor~ of noise berms. me study is 
screhaiulcd KO be completed in the first half of 
1994. 

Airport A% Oufsrv Inwntwy 
Pon of Sea~tle (MFG Consubants). 1994 

The Air Q d i t y  Inventory will provide baseline 
data on existing au q d i t y  conditions in the 
aiwn vicinity and will he used to help design 
dclailcd air qualtty analysis in the 
Envtronmmul I m p s t  S r P l e M t  (US) on t k  
Airport Master Ph. The study is schCt~lbd 'a 
bt cornpieaad during the tint half of 1994. 

LOCAL. REOJONAL AND STATE PLANS 

Seattie-Tacoma I n m h o n a l  Aitpon inflwnats 
and is rnfluenced by ltse sunrwnding 
cornmunches and the grcaler Puger Sound 
Region. Faciiity OptiCMs for Ihc Aicp5 Maskt 

shie h d  use and tmtsgottllion plans. 
Following IS a discussion of rtfevan! off-airport 

Plan update mll muder local, regional, and 

plms and p0l lCW. - 
T h e  Air Transportat ion Commission 
(AIRTRAC) was crtalcd by thc State 
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Legislature in 1990 to recommend statewide air 
transportation policies. The Commission's 
mandate was: 'to ncommend ways to promote 
a statewide multi-modal transportation system 
that includes air. stimulate economic 
development through air transpoptation, mitigate 
negative impacts of aviation activities on 
communities, and to advance the State's 
competitive position in national and international 
trade through air uansportation." The 
Commission's find report was made to the 
Legislature in Deambcr 1993. 

The Commission noted that Sea-Tac Airport is 
approaching its airfield capacity and found the 
demand forecasts developed for the Flight Plan 
Projet to be valid. Alternative modes of travel 
such as high-speed rail were found to bc 
impoi-!, but would not solve air capacity 
problems. The reconmended policies called 
for: ensuring that existing airpari capacity is 
preserved and that new capacity needs ore 
addressed; pursuing multi-modal alternatives 
and demand management; reducing future noise 
impam and ensuring mitigation of noise 
impacts; improving the performance of the mi  
transportation infrastnrcture to s!jpponeconoinic 
development goals; and improving surface 
access to airports. 

A Commission minority report was dw 
prepared which cuncumd with the majority 
report. with the exception of adling for a 
greater S t ~ w  role in air tnisprwtation planning 
and development. 

-.te- 
W G M d l  

King County and the cities within it (along with 
ccrtain other counties) are required by ;hp State 
of Washington Growth Mmagcme~t Act to 
prepare and adopt comprehensivt p:ans. The 
p r i m q  goals of GMA includc: 1) reduce 
sprawl by emuraging dev-dopmcnr in urban 

areas; 2)  preserve apen space and resource 
lands; 3) encourage multi-modal transportation 
systems; and 4) encourage economic 
development. Plans must address land use. 
transportation, utilities, capital facilities. and 
housing. The Act further stipulates that city and 
county comprehensive plans must be 
coordinated with  MI^ another and provide for 
siting of essential public facilities (including 
airporn). Comprehensive plans are required IO 
be completed by July I ,  1994. Regulations t* 
implement the plaiis must Ihm be adoptad hy 
December 31, 1 9 4 .  Extensions of U~htsc 
deadlines have hem granted in eeftain cases. 

Development of communities in the airport area 
has been guided by sevenl major County 
planning efforts in addition to comprehensive 
plans prepared by individual cities. Foliowing 
is a discussion of plans pnparod by King 
County over the Iasi twenty yars.  A later 
section of .this rcpon discu.rses existing city 
comprehensive plans and updates being 
coliductad under the State Growth Management 
Act (GMA). 

sS.-fac Cmsmlria*  pkn, 1926 
Thc Sea-Tac Communities Ptnn was p r o d u d  
jointly by King County and the Pan of sp*tUc. 
It coved  an area of about forty-four 4uuc: 
miles amund Sea-Tac Airport Ud askif& the 
airport's relationship to surrounding 
communities. A major goal was to achieve land 
use compatibility. The Plan recummended a 
eompnhrnsive Airport Noise Remtdy Program 
for residential bmis including acquisition or 
sound insulation of noise-impacted homes- A 
gencral lwd use concep~ for the airpofi and 
immediate vicinity was also developed. 

H&hVtm Cornmu* f i n ,  dSft 
The Highlins Community Pian and subsequent 
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Highline Community Plan Area Zoning (1981) 
served to implement the policies and land use 
concept developed in the Sea-Tac Communities 
Plan. in addition to the ivea covered by the 
s 9 a - T ~  Communities Plan, . the Highline 
Community Plan included the Cities of Des 
Moines aqd Burien. Important land use 
concepts in the Pian included designations for 
atrport-reiated businesses, highway-oriented 
commercial oscs, and airport open use. 

Sea- Tac Area Update and Area Zoning, 
1989 
The Sea-Tac Area Update and Area Zoning 
ammdd portions of the Sea-Tac Communities 
Plan to further deal with land use compatibility 
in the immediate vicinity of the airport, It also 
supplemented and amended policies develdped 
in the Highline Community Plan. The Sea-Tac 
A m  Update planning area was much smaller 
than either of the two community planning' 
studies and was focused on the area immediately 
around Sea-Tac Airport. The Update proposed 
no new residential land and mmrnertded 
conversion of 200 acres north of the airport 
from residential designatior! to airport open use 
m d  a 200-acre business park sooth of the 
airprt in the vicinity of 28th Avenue South. - 
The cities in the airport vicinity are in the 
pmeesJ of preparing and adopting updated 
cnmprehensive plans in accordance with tne 
stale Growth Management Act (CMA). The 
GMA q u i r e s  adoption of comprehensive plans 
by July I .  1894 with enactment of zoning 
controls by December I .  1994. Some 
cxtcnsions have been granted to these deadlines. 

Following is a discussion of the existing 
planning and toning of the cities nw the 
airpcrn and anticipated ;and use changes under 
sw new cumprehensive plans. Much of this 
informawn is  derived from the Port of Seattle's 

1994 Sea-Tac Airport Vicinity Land Use 
Inventory Project. 

Figure 2 is a map of the airport vicinity 
communities. 

Ciry of &a- Tac 
The City. which incorporated in 1590, 
surrounds Seattle-Tacoma International Airport 
on ail sides. The City adopted the 1985 King 
County Comprehensive Plan, the I977 Highline 
Community Plan. and the 1989 Sea-Tac Area 
Update and A m  Zoning to provide policies and 
codes until a city comprehensive plan could be 

Wer~ two thirds of t??e land within the City of 
Sw-Tw is devoted to either airport-related uses 
or to single family housing. The airport itself 
and the airport-related areas are toned 
'Industrial" and t k  single-family areas are 
primarily mraed "Urban Low." Moa. of the 
commercial uses and multi-family housing are 
located dong lnternational Boulevard (Pacific 
Highway South). These are primarily classified 
as "Community Business." 'Urbsn Medium." 
or 'Urban High." in  addition, the. City has 
adopted an "Airport Use" category which 
permits economic uses and development of areas 
affected by the airport. South of ihe airport, a 
major business park is planned in an ana zoned 
as 'Aviation and Business Center." The open 
space north of the airpofl i s  mnod as 'Park" for 
the proposed North ScaTac Park. 

The City is preparing a Comprehensive Plan 
which is scheduled to be adopted by the end of 
July 1994. Sub- planning effortr for the 
International Boulevard m cast and south of 
the airpott and the Westside subarea We51 of the 
airport will be integrated into the 
Comprehensive Plan. 

The draft International Boulevnrd Center OTIC) 
plan calls for the location of an u h  Ceitter in 

prepared. 
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the area east of the airpori. Urban Centers are 
regionallydesignated areas which would absorb 
a large portion of the additional population and 
employment gmwth of the Puget Sound Region. 
They are a major portion of the Regional 
Transportation and Land Use Plan (Vision 2020) 
and the King County County-Wide Planning 
Policies. if  the international Boulevard area IS 
designated as an urban center. suhstanhal 
increaSQ in population and cmploymmt density 
would be anticipt6d. The City IF conducting 
fr;rthcr planning of the 1W area in a study 
known as the Transit-Supportive Land Uze 
Master Ph. 

In the Westside Subarea Plan. the City is 
eualaating the possibility of convening the 
residential neighborhcd west of the airport to 
a light industrial park. This is the area in which 
Ihr proposal new runway at Sea-Tac Airport 
wwld be IwaLad. 

North of the airport. thc City is developing the 
North WTac h - k  on property leased from the 
Port 01' Seattle. 

lzsJ Moihes 
The City of l% Muines is locared south of the 
airpurr. adjactnt to the City of ScaTac. Most of 
the land in Des Moines is  develr,ped as single 
Filmily residmtd. Multi-family housing and 
commercial uses are located in Lhe downtown/ 
marina a m  and along Pacific Highway South. 
"he City adopted the Greater k s  Moincs 
Comprehensive Plan in 1981 and adopted a 
revised land use element in 1991. fartially in 
crspon~c: to the large growth in multi-family 
units within the City, the element conlains a 
policy to limit the amount of slew multi-family 
housing. The City's 1 9 9 1  North Central 
Neighborhood Plan calk for developing a major 
business park wuth o f  the airpon in conjunction 
wirh the City of ScaTac. 'Tfie area i s  generally 
hounded by 16th and 24th Avenues South. and 
South 22L-i and South 208th Streets. A ponion 

of the area is within the Port of Seattle Noise 
Remedy Program acquisition area. 

Eac5 of the elements of the comprehensive plan 
are being updated one-by-one. All updates are 
expected to be completed by the July I, 1994 
GMA deadline. Subsequently. the elements will 
be assembled and adopted as the City 
comprehensive pian. 

T u k W  
Tukwila lies to the northeast of Sa-Tac Airport 
adjacent to the City of SeaTac. Thc City 
adopted the Tukwila Comprehensive land Use 
Policy Plan in 1982. The plan promotes 
'mutual coopcfation k t w a m  governmental 
jurisdictions regarding land use decisions to 
maintain the livability of viable residential areas 
blh inside and ouuide the Tukwih planning 
area.- The airpon is addressed under the 
Transporiauon and Utilities policies. This 
element encourages "an efficient system of air 
transport which serves both the people and 
industries of the planning area" while promoting 
da harmonious rekianship between airports and 
sumrunding land uses.: 

Tukwila is  preparing a mmprehensive plan 
update which i s  expected lo be completed during 
the firsi part of 1995. The plan is expected M 
include a new mixed use area along Pacific 
Highway South between South iM)lh and South 
f28:h Streets. Additional multi-family housing 
and commercial uses are anticipated and would 
ins- the existing development density in this 
portion of the city. 

S-rtAe 
The Seattle city limit is located several miles 
due north of .&a-Tac Airport. CumnUy. the 
City is not operating under a formal 
comprehensive frlan, but rather under a set of 
policies a i d  a land usehning code. The 
portions of the City which art closest to the 
arpon an! dong the Duwamish Waterway. 
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This area is primarily classified as industrial. 
The City completed a draft Comprehensive Plan 
and Draft Environmental Impact Statement in 
1993 and is in the process of preparing a final 
plan. Adoption is anticipated in July 1994 with 
the capital facilities element likely to be 
deferred until fall. The plan i s  focusing on 
concentrating iuture development inio 'urban 
villages." A man~ufacturing!indu&& Center is 
propsed for the Duwamish Area. 

Kent 
Kent lies several m i l e  southcas! of Sa-Tac 
Airport. The majority of the Cily'is localcd in 
the G n t n  River Valley and Kent East Hit1 away 
from the airport. The portion of the Ci!y 
closest to the airpcrrt i s  located dong  Pacific 
fiighway South and I s  known sa the West Hill. 
The City adopted the West Hill Pian in i984 as 
part of its overall comprehensive plan. Most oi' 
the area is designated as either "Community 
Retail." 'Limited CommerciallOFke," or 
'Multi-family. * 

Kent is prepanng the ljlnd use element of thc 
new comprehensive plan. The land use element 
will be adopted in w l y  1%. 7 % ~  City expccls 
that the most significant change in the West Mill 
area will hs encouragement of mixed-ure 
dcvelopmcnt and thus zddilional multi-family 
housing. end p?cmtially a higher housing 
density alo:ig Pacific Highway South. 

Fsder.l Way 
Federal Way is locad approximately wvua l  
miles wuth-southwcs of sta-%tc Airport. south 
of the City of Dcs b4oineJ. Significant amounts 
of the western ponions of Khe city are 
residenlial. Commercial developments arr: 
concentrwxl along F'acific Highway South and 
along South 320th Street in the vicinity of Sea- 
Tac Mall. Following incorporaion in 1990, a 
comprehensive plan was prepaid for the new 
city. The plan is being up&& in accordance 
with ihe Growih Managemen! Act. One of the 

land use alternatives being considered in rhe 
plan is development of an urban Center along 
South 320th S m t  west of Interstate 5. A draft 
of the plan is scheduled to be available by June 
1994. 

Burien 
Buricn is located 16 the northwest of Sea-Tac 
Airport adjacent to the City of Sea'hc. Due IO 
its recent incorporation in 1992, City plans are 
very preliminary and art just beginning to 
develop. Burien &pled the land use and 
circulation element m;rp of the Highline 
Conimunity Plan is its interim comprehensive 
plzn. None of the polick3 of the origiral 
Highline Community Plan have been adopted. 
The City comprehensive plan is anticipaaud to 
take several years to complete. 

Normamiv Puk 
Noemandy Park i s  a~ primarily residential 
Community located en P u H  Sound west- 
southwul of Sa-Tac Airpon adjacent 10 the 
City of SeaTac. The City's r c v i d  
comprehensive plan, adopted in 1987. 
designam most of thht city as low-cknsity sin& 
family rcsidwitial. Small concenuakions of 
commercial and highdensity mulli-family uses 
are d e s i g n a d  in the wicinity of Southwcst 
Normandy Way and Southwest 2 m .  Svect at 
First Avenue South. 

The City is preparing a comprehensive plan 
update under the G t c M  Management Act. n# 
City is, expected LO remain p r i w i l y  single- 
family tuidenttal with only minor new 
rcsidcntial and commercial developmwi in thc 
fulun. Some additional highdensity multi- 
family houzirrp is O~WUI for the area along 
First Avenue South described above. The 
comprehensive plm is schalulcd to be adopted 
in August 1994. 

Normandy Park lms b&n considering annexing 
the u n i r i r p o r a t d  North Hill area west of the 
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airport and adjacent to the City of ScaTac. The 
City of .ScaTac has also considered annexing 
this area. 

CONCLUSIONS 

A review of past plans prepared for Seattle- 
Tasoma International Airport indicates a 
consistent overall concept of the airport's role as 
a major air carrier airport which provides for 
n d c d  regional air travel growth while 
maintaining and enhancing compatibility with 
the surrounding, mmmunihcs. Maximizing 
airport efficiency and balancing ulc aiiside, 
landside, and ground access facility needs has 
also been a common theme. The Airport 
Master Plan Update will continue lhtse pkraning 
philosophies and will rely upon information and 
results from many of the nccnt airport and 
community planning effons. 

The Master Plan Update will provide the Post of 
Seattle with a framework for future 
developments at Sea-Tac and will provide 
neighboring communities and citizens wilh a 
dear picture of the aipport's future. It will 
allow communities to anticipate and pian for 
u p m i n g  changes at the airpran. It will also 
help facilitate mntinued coopt ive  land use 
compatibility planning efforts of communities 
and the Port. 
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1942 

1944 

1949 

1959 

1961 

1964 

1966 

1957 

1968 

1970 

1971 

1973 

1976 

1987 

APPENDIX A 

SIEA-TAC AIlRpoRT DEVELOPMENT CHRONOLOGY 

Port of Seattle Commission votes to build and operate a regicnal commercial service 
airport ;o Serve the Puget Sound Region 

Seattle-Tacoma lntemational Airport opens 

Passenger Temiinal I Administration Building dedicated 

North Concourse (NOW Concourse D) extension completed 

South Concourse (now Concourse A) extension completed 

Main runway extended to 11,900 feet 

Concourse B completed 

Concourse C completed 

Extension of Concourse B completed 

Consmichon begins on 9,450-foot second parallel runway 

Work starts on iniual phase of $90 million expansion program 

Expsion of Concourse D completed 

North Airpon Freeway road link to State Route 518 i Interstate 5 is completed 

Second parallel runway (Runway 16R 1 3%) completed 

Xew Main Terminal, North and South Satellite terminals. and Sstellite Transit System 
completed 

Upp r and lower drive system and parking garage completed 

Port of Seattle Commisslon and King County Council adopt Sea-Tac Communities Plan 

South Satel1:te expansion completed (in-transit lounge and f o x  new intmrahonal anval 
gates) 

- 
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1985 

1987 

Updated Port of Seattle Noise Remedy Program adopted 

Main Terminal expansion completed (north-end ticket counters, public waiting, baggage 
handling. and conmsions) 

Sa-Tac Noise Mediation Agreement reached 

'Firsi Class Ilpgnde" pmgram completed (addition of north and south parking garage 
wings for an additional 3.500 parking stalls, new short-term parbng ma arrd pick-up I 
d-ff plaza, major concourse renovation including six new aircrpft gates) 

hget Sound R@giod Council adopfs a plan calling for a third runway at Sea-Tac and a 
new major suppl."martat airport 

I 
I 
1 
I 
I 

1990 

1992 

1093 
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APPENDIX B 

1969 

1968 

1W 

1967 

1962 

1961 

pmcliccll Annual Rim@ Handlirg Capacity of the Proposed Runway Cb@gumnbn 01 
the S&-Taconro imemafiod Airport 1970 - P985, part of Seattle. March 1969. 
This study analyzed the projecied capacity and dcliiy of the airfield with two cfm-spaced 
parallel runways [tk c s m t  configuratmn). It also mntcmplat&d a third runway 3 , W  
long an the northwest part of the airfield to bs used by g c n d  avkion aircraft. 

F w r c  T&c aad Ruking Rcqulrrrnerus and PIVlldng Financial Ana&&. Port of 
Seattle, April 1968. The study discussed existing and projected ground tiavel iiemmd at 
the airport and discussed plans for constructing a parking garage (the c u m 1  garage) in 
two phases. 

Air Tmsrspomn Sys$m Advance plon. Trchniholltrpoti No. 1, Pug@ Sound 
Governmental Conference, Augusl 1968. Recommended a new supplemcnkl airport on 
the Kitsap Peninsula. 

AIqwri CompmhenPiw PJlUr, Port of Seattle. March 1%7. Included pawngu terminal 
expansron. terminal and access roadways. parlung facilrtm, and runway construction. 

Seaak-TacomCr Iatemaciolrcrl &pori 100% Lpnd Uu d Ikvebprrrent. Port af Seattle, 
September 1962. Subsequent to the Erpanrion urd improvcncni 1958 - 1967. this 
study was intended to be a concept master plan for all iurfield facilrues. Par~cularly, it 
fought tu balance cargo fac:lity nceds with gauenger terminal dcvrlopmeni and includsd 
a plan concep! for the north and south satellite terminals. It ais0 discussed the possibility 
of adding a sacond pardlet runway IO help mct: air traffic needs into the 197”s. 

Sa-Tac A i p n  &rumion rud f 4 9 m Q l m e ~  S t d y  1958 - lW7, Port of Seattle, June 
1951. The study sefvcd as a master plan for the dwclopment of the parsenger m i n d  
during the 1960’s. i t  guided CX~CIIS~ORS of the North and South ~01;~urses (now 
Concourses A & D) and ur l~ns ion  of h e  South Central Concourse (now Consou- E) as 
well as enhancements of the r m n  terminal area an8 the airport dnves. 
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SECTION 1 
INTRODUCTION 

BACKGROUND 

The genesis of the Seattle-Tacoma International 
Airport (Sea-Tac) Master Plan Updzte was the 
“Comprehensive Planning Review“ conducted in 
1988. This ten month program evaluated the 
1985 Airport Master Plan as well as several 
other related planning studies. The conclusions 
of this analysis. as well as the results of the 
Puget Sound Regional Council‘s 1988 Regional 
Airpctrt System Plan, led the Port of Seattle 
Commissioners to formally acknowledge that 
Sea-Tac would reach runway saturation near the 
6urn or the ccnrury. In res,wnse 10 this 
challenge, the Commissioners. and the Pugel 
Sound Council of Govemmetlls (now Puget 
Sound Rcgiuoal Council). entered tnlo a three- 
year planning effort kiown as the ’F!ighl Plan” 
project. 

The putpin of Flight Plan was to develop a 
p h  fer a regional airpoi? system that would 
m e t  Ihc aeronautical needs of the region to the 
year 2020 and beyond. In the t3ird phsc of 
Flight I’lan, alternative airport systems were 
evaluated. In the end. the 39-member Pugtt 
Soiind Air l’tanspomlion Conimittcz (PSATC) 
chase as its preferred altcrnakive the 
consmaion of a new runway at Sea-Tac and 
developmen! of two reliever ~tcllite airports. 
This ultimately led to !he adoption by the Port 
of Rewiu:ron No. 3125. which directed that a 
new runway far Sca-Tdc be examined in detail. 
Subsequently. a planning teAm I& by P&5 
Aviation was selected ior an Airpon Master 
Plan Update and began work OR December 3, 
1993. 

PROJ€Cl- USJECTIV€S 

The ovuall objective of this project is to 

”prepare a comprehensive Airport Master Plan 
ItJpdate] for the airside, terminal, and landside 
facilities needed at Sea-Tac to meet air travel 
demand to the year 2020 and beyond.” 
Specifically, the master plan update study must 
fulfill each of the relevant objectives stated in 
Port Resolution 3125. These are as follows: 

8 

B 

9 

8 

a 

e 

8 

Design a mechanism and process to 
promote [land use and community] compat 
ihility through improved coordination, 
communication and involvement. 

In addition to the third runway studies. 
include a reconsideration of a last raii 
system together with diversion of all cargo 
carriers. 

Fully explore the impacts of peak period 
pricing and other demand management 
techniques. 

Explore land acquisition and redevtlupmeat 
to compatible uses. 

Atknuate airport noise through the use of 
berms and barriers. 

Promote aggressive on-airport emission 
reductions. 

Promo& regional transit and redliction in 
use of automobiles. 

Improve the aesthetic appearance of the 
airport boundary. 

Develop a comprehensive stonnulatCt 
management plan. 
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SCOPE OF STUDY 

The first assignment of the Airpon Master Plan 
Update study waz the developr.ient of a detailed 
scope of work designed to fulfill the proiect 
OhJ€!Ct$Ves. The final scope of work. prepxed 
on December 2. 19993. contains forty-five work 
tasks. The detailed scope of work IS contained 
in Technical Report No. I .  Scope of Work. 

The ptitriary issues addressad in the scope of 
work include: 

Forecasts. The master pian update and 
related Environmental Impact Statcmmt and 
F 4 A  I*& 150 Study musf be based on a 
reliable and genera!ly accepted set of 
forcasu. 

Rkside Evaluations. An important 
component of the Study 1% ihc analysis of 
swaral runway options. including a new 
dependcot paralld ( f i inirnum runway 
separation of 2.500 ket) runway. The i 9 X S  
Airspace tlpdatc Study and the 1Wl FAA 
Airpori Capacity FnhiuK-emcnt Task Force 
both determind that a substaniial capacity 
tmprovcment can be achieved by cwsiruct- 
in8 a new parallel dcprrulent runway. 

Termin@/ Evduafions. A key issue in !he 
terminal development is to &hieve a 
balance hetween add& terminal q w c t y  
and addkions 10 airs& and landsidc 
capacity. Curb frontage. roadway and 
automubite p.wking arc critical components. 

/Wu/ti-Modal Evduotions. Them is 
considerable interest at the Federal. State 
and Id levels of government !o 
development inter-mcxki transpmatim 
systems that are economically eificienr and 
improve air qualily and reduce aitpon 
congesum. 

a Financial ,Planning. A comprehensive 
financial plan and implementation strategy 
must be developed to maximize the Port’s 
ability to fund needed capital improvement 
projects. 

Paft 750 Issues. The Sea-Tac Airport 
Noise Mediation Agreement resulted in 
subslantial noise reduc:ion programs, now 
being implemented. This agreement plays 
a vital role in existing and f u t ~ ~  planning 
effuns at the airport and has been incorpor- 
ated into the recently completed FAR Part 
150 land Use Compatibility Study IN? 
Amendments. However, those amendments 
did no! consider the implementation of a 
third runway. and thus the Noise Exposure 
Maps that were generated in the study wiU 
require updating if a third  runway^ is 
approved. 

a Ptocess. Puhiic involvement in the 
planning process is an impoimt element of 
the Airpon Master Plan Ifpdatt. The 
pithiic involveinent program developl for 
the siudy will allow fot better understanding 
of the sentiments in the surrounding 
communities and cmstructibcly involve the 
public: in focused workshops far the project. 
Elements of the public involvcmcnt program 
include workshops. public opinion surveys. 
and dissemination of project information 
thraligh newslettm and technical r e p a  
prepared during the study. 

SWDY SCHEDULE AND 
DOCUMENTA YlON 

The Airport Mater PIai Update i s  scheduled to 
be cornpletd in Dcicmber 1995. During 1994, 
forecasts wilt be prepared, facility requirements 
will be deveioped and individual options for 
accommodating projected nceds wiU be 
rvaluawd. In 1995. option “packagess will be 
developed and evaluated and corxumlly an 
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Environmental Impact Statement will be Airport Layout Plan Set 
prepared jointly by the FAA and the Part of 
Seattle. Final Report 

The following dwuments are scheduled lo he 
prepared during the course of the project: 

Technical Report No. 1, Final Work Scope 

Technical Report No. ?A. Market Research 
Results 

Project Brochure 

Technical Report No. 28. Public Involve- 
ment Program Dtvelnpmcnt Repon 

PLAMNING TEAM CQMPOSITION 

The Master Planning Team led by P&D 
Aviation consists of eight firms which are listcd 
helow with their key responsibilities: 

P&D Avhrim - Project Management, 
Forecasls and Facility Requirements. Airude 
Planning, Ground Access Planning. Ovcrall 
Airport Master Planning and Coordination 

J Q’NSll& Company - Public Involvement 

Technical Rcp~r! No. 3. P:anning History I Parsom Brinckerhoff - Multi-Modal 

'Technical Report No. 4. Facilities Inventory = rhornpson Consultants Jnnrrme!.&~I - 
Technical Report No. SA. Preliminary 
Fanxr;ist Reprt 

Technic4 Report No. 53, FIMI Forecast 
Report 

Evalwuon Beautification, Landscape Architexture 

Evalua!ion Report Impacts 

and Study Relationships Evaluations 

Terminal Planning 

a &mad Dunke&erg S Company - put 
150 Inlsgration 

L3ark & AssoCiPt8s - Financial Planning 

8 Technical Repon Na 6. Airside Uptions 8 Murase Asroelatss - kipport 

I Technical Report No. I A .  Terminal Options m b b ? m  &eve Assochtaa: - Aircraft Noist 

8 Technical Repnrt No. 7B. Evaluation o i  CONTENTS OF 7WIS HEPORT 
Other Facility Options 

This  rrport documents the number, type uut 
Demand Management Repon gcncral condition of the existing faciliues that 

compna: !Seaitk-Tacoma Inernatma1 Airport 
tSea-fic). 11 IS a completc compilation of all 

ations Report systems. including airfield. trrckinal area, 
Technical Report No. 8. ”Package‘ Evalu- 

Gound access, b k m g .  navigauonal aids. 
pavemeni c0nditior.s. utilities and the physical 
characienrtics of the i u r p ~ r t  site. As such. this 

Technical Report No. 9, D ~ I  of Master 
Plan Update Final Report 
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planning team niembets in the accomplishment 
of other master planning tasks. 

In other phases of the work program, the 
facilities are assessed as to their capacity to 
accommodate future demand. By comparing the 
capacity of existing facilities with future demand 
(demand! capacity analysis). capacity defi- 
c:eacics can be determined. Once the defi- 
ciencies are identified, alternative expansion 
concepts (capable of accommodating future 
demand) can be formulated. evaluated and 
ultimately, . a recommended development 
program will be formulated. 

The nmainder of this r e p n  ir organized in the 
foliowing sections: 

Section 2 Airside Facilities 
L Section 3 Existing Airspace- System 

Section 4 landside Facilities 
Section 5 Ground Aeccss Facilities 
Section 6 Existing Utilities 

The existing airfield facilities are described in 
Section 2 ,  including the runwayltaxiway system 
and lighhng. Meteorokogical condiirons are also 
included. Section 3 addresses the regional 
airspace envimmenl and air traffic control 
pmcdfurcs for the Airpon. Exisling landside 
facilities, such as Wsengcr and cargo 
terminals, are described in Section 4. Due to 
their imprrance, ground access facilities, wbilc 
technically an element of the landside complex. 
are included in a separate section of the repun 
(Section 51. Existing utility services are 
addressed in Section 6. 
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IWmODUCnON 

This section documents the inventory of airside 
facilities. The term "airside" as used in this 
report and master plan relates principally to the 
airfield facilities. or landing area, and includes 
the runway and taxiway system. the runway 
approach areas and associated equipment such 
as airfield lighting and navigation aids. Aircrafr 
parking aprons are considered a "landside" 
elcment rather than an airside component. 
Decauw apron planning considerations are mare 
closely associated with the passenger terminal. 
Meteorological considerations arealso addressed 
in this discussion of airside facilities as they can 
significantly affect aircraft operations into and 
W I  of an airpon. Airspace and air trsffic 
control are the subject of a separate section in  
this report. The existing airside facilities as 
well as orher major opcratinf elements of the 
Airport are shown in Figure 2-1,  Existing 
Airpon. 

RUNWAVKAXIWA Y SYSTEM 

Seattle-Tacoma International Airport encom- 
passes a total of approximately ?.SO acres and 
consists of two parallel nrnways oriented In a 
north-wuth dimtion. The Airpcnt Reierence 
Point (AKP) is Ioca~txt at 47' 25' 58' North 
latiiude ancl 122" 18' 34" West longitude. The 
established airport elevation, defined as the 
highest point along any of the Aiqmn'r 
runways. is 429 feet above mean sea level 
(MSL) aqd is found at the Runway 161. 
threshold. 

Runways 

Ihe Sea-Tac runways an: derignated as 
16UMR and 16RWL.  Runway l6LJMR is 

1 1.900 feet long and Runway 16RI34L is 9,425 
feet long. Both are 150 feet wide. The landing 
threshold of Runway 16L is displaced 490 feet. 
Originally, the displacement provided approach 
slope clearance above a tree which has since 
been  removed. Since touchdown zone lighting 
is installed on the runway and the displaced 
threshold does serve in a noise abatement 
capacity, elimination of the displawd threshold 
has not been considered. The true M p g s  of 
the runways are true north (N 00"oU'WEi). 

Paved blast pads are l ~ k x l  at each runway 
end. Blast pads are IS0 wide and vary in  length 
hy runwqy end as ~QIIOWS: i6L - i30 feet; 16R 
- 220 feet; 34L - IS0 feet; and, 34K - 150 feet. 
Blast pads are designed to protect areas beyond 
the runway e.nds from erosion due to jet blast. 

The centerlines of the runways are qarated by 
ROC feel. The 800 fool reparation between the 
runways is important in that i t  allows both to be 
used simultaneously for takmffs and landings in 
good wcather.including two arriving streams of 
tnrffic. However, during weather conditions 
when cloud ceilings dexmd and visibility is 
ducerl .  ai least a 2.500 foot separation is 
required to meet FAA slllndards allowing the 
use of both runways simu1meous:y. Thus 
dunng these p - i o d s ,  the airport is IiinPd to the 
use of one runway for landing, which greatly 
d m  its capacity. 

PomnWnr Srrengrh. Runway 16U34R is 
asphalt paved and is grooved. Condihon of the 
pavement is ucellenl due to a rehabilitation 
project in 1993. Runway 16W.UL ir g m w d  
concrete. A program is now underway to 
replace: damaged concrete panels on the mnwsy. 
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The runway pavements are rated at the weight 
bearing capacities shown in Table 2- 1. 

Evaluations of each runway's pavement have 
been performed in recent studies. The 
foliowing subsections extract from these studies 
and summarize the present pavement conditions. 

ID 16L -34& Runway l6L-34R was 
rehabilitated in 1993. A 5 inch asphakt 
overlay was constructed and designed to 
extend the life of the rdnway pavemenl 
20 years. The pavement condition index 
(PC1) of the runway has now k e n  increaserl 
to 100 due to the recent rehahililation. The 
rehabilitation did not change the weight 
bearing capacity of the runway. 

D- -3 . A pavcmeni evaluation 
as documented in a report entitled 
I'rellmcaarv En&- 
l ? & I l X U R  -34L (Pavement Consultants 
Inc.. August 1992). i s  the basis for the 
following description of runway pavements. 
For the purpose of the analysis. the runway 
was divided inlo eight longitudinal sections 
shown in Figure 2-2. PCI and pavement 
condition ratings (PCR) were derived for 
a c h  section b a d  on visual insjxxtion 
conducted in conformance with FAA pro- 
cedures. Resuks of the visual condition 
suney are shown in Table 2-2.  The f ~ l l o w -  
ing excerpt from the above repoil generally 
dessnbes thc pavemeni condition. 

. .  

'7hr runnwy puwmrnt is curretuty 
exhibiting loud-rrlatrd iiistrrs.ws. 
including: mid-pond crochnK, ccirnrz 
crocking. shat:ercil sltrbs, joim spl1in.q 
urd comer spallinx. 7hr joint srolant i s  
no 1onKrr rflectivc since it huc dehotuled 

j h m  [he sides oJ ihr joints. AI srwral 
places. joinr material uas jiwnil to br 
missing or brokrn inro picccs. Thrre 
w, hnnuwr. no ev:&mce nf pumping 

i 
i 
it 

which indicates tnot the subsu&~~ 
drainage akng rhr runway length is 
eflectiw. There wat one urea where one 
comer of u broken dab h a  settle&. 
indicurinl: the preser;! of voids undrr rht 
pawment. 

Runwey Gradimt. The wnway pavement 
centerline prolikes slope upward from south to 
north at a 0.7 percent lortgitudiaal gradient. 
Pertinent runway end dab are s u m m x d  in 
Table 2-0. 

Runwuy Safety Areas. A runway safety a m  
(RSA) i s  defined as a rectangular area centered 
about the runway that is cleared, d m n d  
graded and usually turfed. Under normal 
conditions. !his area should be capable of 
accommodating occasional aircraft that may 
veer off the runway. as well a i  fire fighting 
equipment. For Sa-Tac, the quiremen\ 
(txisrng and future) for the runways is  an area 
SO0 feet wide centered on the runway mtct l ine 
and extending 1,ooO feet beyond mch runkay 
end. The existing runway safety m a s  do not 
fully meet current FAA cnterta. The existing 
RSA for Runway 34R i s  SBS feet lung and 509 
fee; wide. The Runway 16l. RSA is 700 f a t  
long and 500 f a t  wide. The KSh fGt 
Runway 34L ts 775 f& long and SO0 teet wide. 
The RSA for Runway IbR i s  645 fact 10116 wit:. 
the width varying froirt l$O to fOO fct .  

Taxiways 

The taxiway system affects the ability of an 
airport to handle traffic. Capcity benefits can 
be obtained i f  aircraft can exit L !  runway 
quicker and taxi to and from the termid 
efficiently. The existing taxiway system. shown 
in Figure 2-1, i s  mmprisorl of a i\umbcr of 
parallel and exit taxiways which facilitate the 
movement of aircraft while on the ground a\ 
Sea-Tac. This SUbsbctiQn dtrriks Ihe existing 
taxiway system and i s  largely twad on 
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TABLE 2-1 
EXlSFlNG RUNWAY PAVEMENT STRENGTH 

(Aircraft Weight) 

Source: U.S. Government Flight Informalion Puhiicatkin AirpcinlFacility Directory. 

TABLE 2-2 
VllSUAL CONDITION SURVEV RESULTS - RUNWAY 16R-34L 

(Iwpeciinn ninducted in I r i o v m t M  1991) 

36.32 

22.28 
8 I 80 i 68 I Gtmui 62.82 I 37 18 

~. 

Suurca. Preliminary Enginwring Repin Runway i6R-34L. Pavement Ctrnwliants. Inc.. August 1992. 

TABLE 2-3 
EXlSTINC RUMYAY EM, DATA 

Source: Ailport Ohs:ructicm Chart. 
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infomation previously developd by the Port of 
Seattle and contained in a report entitled: 

(September 199t). 
W 

Xunway 16U34R is w e d  by a parallel taxi- 
uay, which on the north end indudes a dual 
paralkl taxiway. From the terminal apron 
Taxiways A and B (North) provide access to the 
ISL threshold. Both taxiways a n  IW feet 
wide. Centerline-to-centerline separation 
between the runway and Taxiway B ithe inboard 
taxiway) is 400 feer. The apataiion between 
Taxiways A and Y (North) i s  380 feet. The 
taxiways terminate at the Nonh Apron. On the 
south end of rhc airfield. access from the 
passenger terminal area 10 the MR threshold i s  
ptovided by Taxiway R. The ccnterline-to- 
ccntcrline separation bciwezn Runway 161.-34R 
and Taxiway A on the south end of the airfield 
is 600 fa?i. 

A parallel taxiway between runways is no\ 
provided and Eunway IBRKML i s  nor WN~C;. hy 
il parallel taxiway on the pwsenger icrminal side 
{wt side). Aircraft on I6K/.ML mur! ci i l  the 
runway and cross Runway 16U34R and taxi on 
ihc above drsribed Tuiwayr  A urd 8. 
Runway IJR/%L. is  served by partial parallel 
taxiways on the west side. Thcse art 
Taxiways J  and^ C. Taxiwy J xwcs liirlt 
p u t p a r  as a taxi mte and uccasionatly i3 usEd 
to c h i  [he ninway ul  aircraft quickly if 
needed. in this case. the taxiway serves as a 
turnaround and aircraft W I N  mi back, cnm 
bo!h rinways and pru~oed to the terminal 
destination. Taxiway C ewes as access for the 
Weyrrhaeuser hangar and Flight Operations 
facility. 

Runway 16L'34R has ten (including the 
cnuancdexit m i w a y s  at w h  runway end) exit 
'axiways. while Runway 16W34L is servcd by 
thret angled exits and th rw rignt angled exits 
that connect to Runway 16UMR. The acute 

angled (high-speed exit) taxiways are designated 
as high speed turnoffs (up to 60 mph) but air- 
craft exitlng Runway 16W34L tead to turnoff at 
lower speeds (40-45 mph). The slower turnoff 
speed is needed for adequate braking distance to 
stop before the Runway l6U34R holding line 
and to safely maneuver to cross the runway. 

"he exit taxiways are described below. 
Table 2-4 s u m m a n a s  the present taxiway 
system at the airport. 

Taxiway ff. The 3O-dcgrte high spaed taxiway 
IS the pnmary exit for arrcrdft amving on 
Runuay I6R. It i s  located a b u t  6.400 feet 
( I  .9SO m) from th t  threshold of Runway 16R. 
Several airfield S U N C ~ S  have indicated that 
a b u t  86percent of class 3 (medium and 
commuter aircraft) and 76 percent of class 4 
(heavy aircraft) use Taxiway N to exit &e 
ninway. At high amval  penods with 
'Taxiway N being occupied frequently, some 
aitcmft landing on Runway 16R have to taxi to 
the end of the runway (Taxiway Q) to exit. 
Arfie:d survc?yx showed tkst the Runway 
Occupaocy Time (RUT) for an amraft uxiing 
to the end of Runway 16R i s  about twice the 
ROT for exiting at Taxiway N. 

fixiwry J. The JS-degm exit off Runway 
16R was onginally C C W N G ~ ~ ~  as a high spaed 

CXIC for the south flow amvals  and to contlCSt 
Runway 17/33 (now a piuallel segment of Taxi- 
way 1) to the terminal area when the runway 
was in UM. Since 1978. however. with the 
dcc!irrc: of General Aviation operations ai the 
airport, the former runway i s  only being used as 
a parallel laxilane anU aircraft parking area. 
Since the runway exit scgmcn: a f  Tuciway J is 
only 3.300 iwt (915 m) from the Runway 16R 
thfcshold, only class 1 and 2 (single or nYln 
turboprop) and same commuter arcraft have 
adequate braking drstvla to use the exit. 
Taxiway f coniinues across Runway 16U34R 
and connects to taxiway B. thus serving as an 
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TABLE 2-4 
EXISFlNC EXIT TAXIWAYS 

Taxiway 

Exifs Serving 
Runway 16R/34L 

D 
J 
H 
N 
Y 
Q 

Exits Serving 
Runway 16L134R 

Nonh Apron 

H 
1 
L 
M 
N 
P 

R 
Saiulh Apron 

Q 

North end of 
f6R134L 
3.300 
3.760 
6.398 
9.019 
9.360 

Nonh md (it’ 
Ibt/MR 
2.615 
4.000 
S.Oo0 

7.280 
9,oel 
9.360 
IO.OM 
11.790 

s.wo 

855 f S  
583 I 0 0  
300 100 
300 100 
300 490 
415 I39 
41s 75 
4IS 200 

225 r41us 37 5 
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exit for Runway I6L. 

Taxiway H. The taxiway is the only high 
speed exit on Runway 34L for the noch flow 
arrivals. At 6,345 feet (1,934 m) from the 
south end of Runway 34L. the  majority of air- 
craft landing at Sea-Tac have adequate breaking 
distance to use the taxiway. Field observations 
showed that more than half.of class 2 aircraft 
and 1!3 of kommulers use the exit. Surveys 
have indicated that almost all aircraft using 
Taxiway H turn onto Taxiway J ~ to reach the 
apron area. Pilots have a better view of 
arriving aircraft on Runway 34R when using 
Taxiway J than on Taxiway H. Turning onto 
Taxiway 3 also reduces taxiing distance to the 
terminal. However, aircraft tend to slow down 
considerably on Runway 16R tu make the turn 
from H onto J and do not take the full advant- 
age of the high speed exit. A segment of 
Taxiway H east of Runway 16U34R connects to 
Taxiway B. This is a 30" exit for Runway IbL. 
hut due to its locaiion (2.615 feet from the 
runway threshols!) .WNCS only smail. general 
aviation aircraft, 

Taxiways D and a. The two right-angle taxi. 
ways at each end of Runway 16R134L are 
mostly used hy class 3 and 4 aircrafi. Field 
observations showed that ic dry runway condi- 
tions about nine percent of heavy aircraft usc 
the end taxiways. but the uwge incivases to 
about 20 percent in wet conditions. Aircraft 
using the right-angle exits have to stop and 
make a W-degnx turn. occupying the runway 
for a ling iime. Also in the south flow 
direction. airlines having their gate ai the South 
Satellite (Norihwest and foreign-flag airlines) 
tend to use Taxiway Q frequently to reduce 
m i i n g  distance to the terminal. Since 
Taxiway Q connects to the terminal apron i t  
also serves as a right-angle exi? that is mainly 
used for aircraft taxiing to Runway .ML for 
north flow departures and for intersection 
departures on Runway .UK. 

Taxiway N. Taxiway N (formerly called the 
Broad Ramp) is used frequently by aircraft 
arriving on Runway 16R. Due to its proximity 
to the terminal. commuter and general aviation 
aircraft also use Taxiway N For intersection 
departures. 

Taxiway L. Taxiway L, a 45-degree exit. is 
the preferred rxit for aircraft landing on 
Runway 34L. About M percent of aircraft 
arriving on Runway 34R use the taxiway. 
Small aircraft (claws 1.2 and commums) also 
use Taxiway L for intersection departures in the 
south flow direction. 

faxiway R. Taxiway R is a 2WfOut wide 
right-angle taxiway that was reopned in 1990 
for operations. 

Since the completion of the Taxiway Improve- 
men& Study, some new taxiway construction 
has k e n  accamylishtrd. This indudu 
reconfiguration (reducing the width) of 

, Taxiway.N. a temporary bypass entrance 
taxiway and aswlcia:ed conncct~r to the apron 
(Taxiway P) for Runway R4L. and initial 
cmstruction of angled exits for Runway 
16R-341, (Taxiways M and PI. 

The throat of Taxiway N was reduced IO a 
width of 490 feet. Taxiway conitmetion 
projects IO be completed by the end of t9W 
inciude mmistmtion of Taxiway @ and 
construction of Taxiways P and M. Taxiways P 
arid M are acute angled taxiways serving 
Runway 16K urd are located approximately 
8.OCXl feet and 5.500 feet. respectively from the 
end of Runway i6R. As part of the Taxiway P 
project, a !emporary right angled taxiway was 
ConStNCted. The temporary taxiway was 
designed for a two y u r  life and the pavement 
will probably be removed after construction of 
the permanent Taxiway P is completed. 

Construction of Taxiways F and K are 
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scheduled for 1995. These will serve Runway 
ML in a similar manner as Taxiways P and M, 
and are acute angled exit laxiways located 
appr~ximately 7.035 feet (Taxiway F) and 4,220 
feet from the landmg end of the runway, i.e., 
the threshold of Runway 34L. 

Approach Surfaces and Runw8y Protection 
ZW&?S 

The approach surface and the runway protection 
zone (formerly called clear zone) are rmportant 
elements in the design of runways which help to 
ensure the safe operations of aircraft. A bnef 
description of thew two areas follows: 

m lb Apptvach §utfact is an imaginary 
inclined plane beginning 200 feet beyond the 
end of the runway pavement and extending 
outward to distances up to 10 miles 
depending on runway use (Le.. instrument 01 
visual approaches). The width and slop of 
the approach surface are also dependem on 
runway ux.  As'the type of instrument 
approach to a runway becomes more precise. 
the approach surface i n c r w s  in size and 
the required approach slope becomes more 
restrictive. 

The approach surface is oae of five 
imaginary surfaces defined in FAR Part 77. 
with the other four king the horizontal. 
conical. primery and transitional surfaces. 
The aoomach surface begins at the end of 
the phniary surface, is bounded by 
transitional surfaces along the side edges, 
and intercepts the horizontal and conical 
surfaces. Definitions of thew Part ?"I 
imaginary surfaces are contained in 
Appendix A .  

li objects extend above the approach surface 
they are classified as obstructions. Federal 
Aviation Regulations Part 77 indicates that 
the approach surface should be kept free of 

obstructions to permit the unrestricted flight 
of aircraft in the vicinity of the airpot. 

The presence of obstructions in the approach 
surface can affect the decision height and 
visibility minimums for an insmment 
approach procedure. 

The Runway Pmtection Zone (Clear Zone) 
is a mpezodial area at ground level that 
provides for the unobstructed passage of 
landing aircraft through thc airspase atrove. 
The runway protection zone begins 200 feet 
beyond the end of the runway' area that is 
usabie for takeoff or landing, and has a size 
which varies with the designated use of the 
runway. 

The runway protection zone is the most 
critical safety area under the approaeh path 
and should be kept free of all obstructions. 
No structure should be permitted nor the 
congregation of people ailowed within the 
runway protection zone. Conxol of the 
runway protection tone by thzl airpon 0 w . r  
i s  essential. It is desirable. therefore, that 
the airport owner a q u i t e  adequate property 
interests. preferably in fee We.  in the 
runway protection zone to ensure compliance 
with the above. 

As indicated above. the approach surface and 
runway protection zone dimensions are depul- 
dent on the type of approach being made to a 
runway. Runways 16R. 34L and 34R. an 
eqwippcd with instrument landing systems (IU) 
which permit precision instrument approaches. 
This type of instrument approach requires an 
RPZ that has an inner width of 1.OOO feet. an 
outer width of 1.750 feet and length of 2,SMI 
feet, and cumnt RPZ's meet thest 
requinmrnts. 

The standard FAR Pan 77 approach surface 
slope for runways with precision instrument 
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approach systems is 50 to 1. The available 
approach surface slope can be as  steep as 34 
to 1. with reduced approach minimums. The 
available approach slopes for the precision 
instrument runways are: 

Runwav 
I6R 50: I 
34L 34: I 
34R 50: 1 

Runway 34L has approach minimums of 
250 f a t  decision heighr and one mile visibility, 
rather than thc standard of 200 feel and 
112 mile, due to t m s  on high terrain south of 
the runway. This terrain could be lowered to 
provide an avdable 5O:i approach slope if it 
were used for construction of a third runway. 

Runway 16L is presently the only runway 
without precision approach capability, but is  
categorired as a non-precision runway with a 
published nun-precision approach (,VOR). Note 
thar a dirurzion on instrument approach 
caleparits is p n s e n t d  in a later subsection. 
The RPZ associaid with the instrument 
apprwch to this runway calls for an area 1,700 
feet long with an inner width of I .KlO feet and 
an outer width of I,4?S feet. The current 
Airpon Layoui Plan for Sea-lac indicates an 
RPZ 2.500 feet long with a 1.OOO foot inner 
width and 1,750 bot outer width beginning 200 
feet from the displaced threshold of the runway. 
The available approach slope is currrnlly 
50 10 I since obstruction (tree) removal has  
b n  acconip:ishcd. 

The control tower is the only structure on- 
airport that is  an obstruction, as defined by FAR 
Pan 77. E& conuol tower is  lighted as an 
obstruction by red obstruction lights. 

NAVlGATiONAL AiDS 

The Airport is equipped with the navigational 
aids described below. These “navaids’ provide 
pilots with electronic guidance to and from the 

Airport Surveillance Radar IASRj 

The ASP. is used by air traffic controllers in the 
T e n i o a l  Radar Approach Controi Facility 
(TRACON) lccatcd at the Airport to sequence, 
separate. and provide navigational guidance to 
aircraft in the terminal area environment (i.e.. 
within an  zppmximate jO-nautical mile radius of 
the Airport). The  radar at Sea-Tac is an  ASR-9 
which is the l a f a t  state-of-the-art surveillance 
radar. 

Distance Measuring Equipment lBMEl 

The Seaulc VORTAC. as well as &he ILS 
approaches. are equipped with DME, which 

- provides pilots with electronic distance 
information from the associated navigational 
aid. 

Instrument Landhg system ikSI 

Runways 16R. ML, and 34R are equipped with 
ILS Category I approaches. An ILS consists of 
various components including a localizer trans- 
mitter which provide pilots with electtonic 
horizontal guidance. and a glidedope transmitter 
which provide pilots with electronic horizontal 
guidance to the Airport. Runway 1bR is also 
quipped with l i s  CAT I1 and 111 approaches 
which provide lower landing minimums. but 
requires spccial aircrew and aircraft certification 
for use. 

ILS approaches are cattgo;i& bascd on 
decision height and the horizontal visibility thnt 
a pilot has on the runway. The daision height 
is defined as the heighr at which a decision must 

Airport. 
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be d e  dunng a precision instrument approach 
to either continue the approach or execute a 
missed approach. The honzontal visibility is 
referred to as nrrway visual mnge CRVR). The 
different classes arc: 

a Wgory 1 (CAT I) - provides approaches to 
a decision height down to 200 feet and an 
RVR down to 1.m fea. 

Outer, Middle. and Inner Markers (OM. 
MM, and IU) 

The markers are components of the !LS and 
provide pilots with an electronic indication of 
their specific location when they are overflown 
on the final approach course. 

Transmissometer 

m Category II (CAT El) - provides approaches 
to a decision height down to 100 feel and an 
RVR down to 1.200 feel. 

0 Cakgory l l lA (CA? I l iA) - provides 
appmhes without a decision height (down 
IO the gmund) and an WVR down to 
700 feet. 

R Category llib (CAT IIIH) ~ provides 
approaches withour a decision height and an 
RVR down i o  IS0 feet. 

Cs!egory ll!C (CAT IIIC) - provides 
approaches without a dwiuoe height ana 
without an RVR. This  will permit landings 
in “O/O conditions.’ tiiaat i s  weather 
conditions with no ceilinp and viiib!!ily RS 
during periods of heavy fok, 

The CAT 111 appiroach at Sea-lac permits 
landings with visibility as low as .W ftxi RVK 
and U dsisron height, and i s  classIfird as 
Category IIIR. 

Nondk.c+hnel IR.rlzoJ Boacon (NDB) 

NDE3.s are cutlocated with the outer markers 
which art components of the I S  approaches to 
Runways 16 and .M. When u& in conjunctim) 
WiIh the 1s. the NDB’s are referred to as 
‘Outer Compasj Locators (LOM).’ The NDB’s 
provide directional guidance to piiots and serve 
as tertiary inslrumnl approach aids 10 
Runways ISR and 34R. 

Transmissometers. located near the runways. 
are componcnts of the ILS which measure the 
visibility along the runways. referred to as the 
’Runway Visual Range (RVR).” The RVR 
facilities consist of a projector and rcceivet. 
For Category 111 runways, three RVRs are 
required a! touchdown. midpoin! and rollout 
locations alirng the runway AI Sea-Tac. three 
RVH tnslallations ar located between the 
existing runways. 

Very High Frequency OmnM&ect&nd 
Range collocated wlth Tactical A h  

. Navigation IVORTACj 

The Seattle VORTAC i s  located on the wath 
end of the Airpon b e t m  the runways. Along 
with Other VORTAC in the national airspace 
systcm. L e  Seattle VORTAC provides enrouk 
navigational guidance to pilols The Seattle 
VURTAC also scwe5 as a secondary instrument 
a90;oach aid IO Runways MU IbR a d  
NU-UlsR. 

M~cmwrw landing System IMbS) 

An M U  is being consuucted for an approach to 
Runway I6L to be used only by non-jet arcraft 
quipped with M U  rseivers. The approach 
procbdure IS an offset approach with a 4.5” 
glide slope. Aircratt will f ly  an approach 3,5W 
feet east of the Runway 16L extended ccnter- 
line. Aircraft will make a nght then left “S‘ 
turn lo land on Runway 1SL. 
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Airport Surface Detection Equipment 
(ASDEi 

The airport is equipped with ASDE which is a 
type of radar designed specifidly !o detect all 
principal features on the surface of the airport, 
including aircraft and ground vehicles. wid 
present the entire image of the airport's various 
operational areas on a radar console located in 
the control tower. It is used lo augment visual 
observations of aircraft and vehicles by 
control~lers in the tower during periods of good 
visibility, and is a primary means of controlling 
ground tnffic on the runway: taxiway system 
during periods of low visibility. The system at 
Sea-Tac is  an ASDE-3. which is  the latest 
version in production. 

AIRFfELD LIGHTING 

Both runways are quipped with high intensity 
runway edge iights (HIRL). Runway 16K also 
has centerline lighting and touchdown zone 
Irghting. Both tttnwiip are inarkzll with 
slartdard precision instvincn! markings. These 
icelude centerline, designator (runway n u m b ) .  
threshold and . f ined distance markers, 
touchdown zone markings and side stnpu. 

Th! airport i s  cqt:ip~pd with the foilowing 
approach lighting systems atid visual aids. 
These are provided 1 0  assist pilots in Iwt ing  
the ruway  at night or dunng per1als of 
reduced visihility. 

m hlecfium lnlrnsity Approach bghting Sjrs!ern 
with Sqwncod Flashing Lights (MALSF) - 
Runway 16L is quipped with a MALSF, 
which is ci 1,400 foot long medium intensity 
approach light system with sequenced flash- 
ing lights installed at the outer three light 
bats. 

8 High Intensity Approach Lighting System 
with Sequenced Flashing Lighu (ALSF) - 

ALSF is a 2,400 foot long a p p m h  lighting 
system with sequenced flashing lights the 
outer 1.400 feet of the system. Runway 34R 
is equipped with an ALSFl which is 
configured for a Category 1 ILS.  runway 
16R is equipped with an ALSFTL which is 
configured for a Category I1 ILS. The 
difference in lighting systems is that tho: 
ALSF2 has additional light bars on cazh side 
of the apprwch light lane for the innermost 
i ,000 feet. 

Medium lnrensity Approach Light System 
with Runway Alignment Indicator Lights 
(MALSR) - Runway ML is quipped with 
MAtSR which consist of a 2,400 foot 
approach lighting system. The tint 1.400 
feet consists 3f a s?mdndard 1.400 foot 
indium intensity approach lighting system. 
Runway nlignmenl indicator liahts (RAIL) 
axtend for an additional I ,ooO feet. 

The airpon i s  equipped with a Surface 
Movemnt  Guidance Coniroi System which 
provides guidarin and visual clcannce 
vcnfication to taxiing aircraft during periods 
of nduced visibility (when the Runway 
Visual Range (RVR) is l es  than 1.2W feet). 
As wen from the previous definitions of I L S  
categories. this RVR represents Category 111 
conditions. The system consists primarily of 
tlxiway centerline lights and stop bar lights. 
The stop baf lights fEnctlon similar to traffic 
lighls and control the flow of aircnR onto 
the runway. Thue PR iowed at each hold 
position. The taxiway mnttrline lighls ue 
used during periods when RVR is lcss man 
1.2iW fcet. When the RVR is lcss thar 600 
feet (which would m p t e m i  Category iIIB 
conditions), dl taxiway lights arc turned off 
except for the low visibility mxi mule to bt 
used for ajrcraft manwuvering. h w  
visibility tasiway centerline lighting is on 
Taxiways A. 8 :  D, and Q. 
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The Airport is the only airport in the U.S. 
certified for operations down to RVR 300. 

Visual Approach Slope Indicator (VASI) - A 
VAS1 provides vertical visual glide path 
information to approaching pilots. Runways 
16L and 34L are each equipped wirh a &box 
VAS1 set at a standard 3 degree glide p t h  
angle for all aircraft except high cockpit 
aircraft such as the B747. For high cockpit 
aircraft the VAS1 is set at 3.25 degrees Io 
provide a sufficient threshold crossing 
height. 

w Rotating Beacon - This visual aid indicates 
the location of an airport. Alternating white 
and green beams indicate an'airport arid the 
beacons are located either on or close to an 
airport. The beacon for Sea-Tar is Icocated 
on top of the control tower afid meets Cl I iXnK 
FAA specifications. 

METEOROLOGICAL CONSIDERA TIONS 

hleizorological considerations in this maser 
plan focused 011 the review of various data 
obtained from the National Climatic Data Center 
[NCDC). Wind conditions mainly determine 
the directions of arrival and departure flows. 
For Sea-Tas. operations for the south flow have 
historically been estimated to occur approsi- 
mately 65 to 70 percent of the time on an 
annual basis. An analysis of NCDC data for the 
period January I ,  19R2 to March 31, 1992 
indicated thal wind conditions favored south 
rraffic flows approximately hl percent of the 
tinie on an annual basis. Since the capacity of 
an airport will vary depending on. ainong other 
factors. the weather conditions. the frequency of 
certain wea.ther conditions is important. P%D 
also conducted an analysis of cloird ceiling and 
visibility for north and south traffic flows. The 
categories of weather conditions (ceiling and 
visibility) used are shown below. It should be 
noted that these are not FAA defined categories, 

but are used for planning purposes since they 
indicate how operations are conducted at Sea- 
Tac. 

VFR I - Ceiling (the height of clouds, smog, 
ctc., above ground) is at least 5,000 feet. 
and visibility at Imt 5 miles. These 
conditions prevail approximately 56 percent 
of the time. During VFK 1. dual approach 
streams are possible. In wca:hn conditions 
below VFR 1 the Airport is limited to a 
single arrival stream. 'Based on the weather 
analysts. it is concluded that the Airport is 
limited to a single arrival stream 
approxima!&Iy 43 percent of the time. 

N VFR 2 - Ceiling is between 2.500 and 4.999 
feet. and the visibility morc I h w  3 miles. 
These conditions occur approximatcly 
20  percent of the time. During VFR 2 the 
Airpon is limited to a single avival stmiin. 

IFR I - Ceiling i s  hetween 800 and 2.499 
f e t .  and visibility more ihan 2 miles. These 
conditions occur approximately 17 percent of 
the time and would be Category f I t s  
conditions. During IFR I the Airport i s  
limited to a singie arrival strcam.~ 

IFR 2 - Ceiling is k t w g n  2uO urd 799 feet. 
and visibility k tween 1.800 feet RVR and 
2 miles. These coonditions occur approxi- 
mately 5 percent of the time and would allso 
be C:atrgoe I I L S  conditions. The airport 
capacity during W R  2 is somewhat less than 
IFR I since the need to minimize interfer- 
ence with the glide slope signal slows the 
flow of departing aircraft. 

w IFR 3 Ceiling is 11% than 200 fee! and 
visibility betwczn 600 and l.N)O RVR. 
IFR 3 conditions occur approximately 1.5 
percent of the time. Thest would include 
Category 11. Category fllA and some 
Category lllB 11s 6mdilions. During IFR 3 
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TABLE 2-5 
SEA-TAC WEATHER C0NP)ITIONS YEARLY AVERAGE 

Weather Ceiling 

Feet 

VFR I 5.000 or more 

VFRZ 2,500 - 4,999 

IFRI 800 - 2.499 

IFR2 200 - 799 

IFR3 Less than 200 

IFR4 

Visihililg 

Miles 

5 or more 

3 or ware 

2 0: more 

k,8W RVR - I mi 

600-1.8M) RVR 

Less than 600 
RVR 

Swth Flow - 
26.7% 

15.4% 

14.496 

3.4% 

0.7% 

M 

4!&!.% 
Source. Pdrz) analysis of data ohtained fmm the Natianal Climatic Data Center tor the period January I ,  1982 

to March 31. 1992. 
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the Airport is limited to one amval stream in rn Ceilingivisibility. Additional ceiling/visi- 
south traftic flows. In north flows. the bility categories commonly tabulated by 
Airp0.I cannot accept arrivals due to the lack NCDC. along with the frequsncy of their 
of CAT IllIll ILS on Runways 34FQEIR. Occurrence at Sea-Tac. are as follows: 

\ 
i 
i 

i 
\ 

1 

m IFR 4 - Ceiling is less than 200 feet and 
visibility is less than 600 feet RVR. These 
conditions occur approximately 0.3 percent 
of the time. These would include wme 
Category l l lB  and all Categcry lIlC 
coiiditions. As with ITR 3, dump, IFR 4 the 
Airport is l i m m d  to one amval strcam in 
south flows Rnd cannot accept arrivals in 
north flows. 

Tahle 2-5 summarizes the frequency of weather 
conditions based an aircraft traffic flows. 

Other peninent ififormarion obtained from 
NCIHC which is geniiant. to the planning and 
design of airport faciiilies is shown helow. 
Thew rcprexnt anoihcr set of data lion\ NCDC 
(Airport Climatological Summary) which was 
based on a total of 29.2 I I observations taken at 
the A i p m  for the period 1965 to 1974. 

Mean Maximum Dzily Temperature of the 
Hottest Month. 7S.6V (July). This is the 
airpun referewe temperature that wilt be 
shewn or? the Airport Layout Plan and usod 
for runway length analysts . Precipitation. Total precipitation averages 
34.3 inches a year. This includes an average 
annul snowfall of 19 inches which translates 
into approxiinately 2 inches of water. t thus 
!he annual rainfall can be estimated at 
approximately 37 inches. December and 
January are the wettest months accounting 
foot l3.S inches of precipitation. Rain Occurs 
on average 205 days a y a r .  Precipitation is 
iinpxlant in airport design since it  affects 
aircraft braking performance and is also 
considered in runway length requirements. 

Ceiling Less Than and/or Percent 
Visibility Less Th O c C l I r r ~  

1.500 feeti3 miles 14.9 
1.OOO feet/3 miles 9.4 
400 feet11 mile 3.5 
200 feetIll2 mile I S  
I 0 0  feet/1/4 mile 0.8 

Visual flight rules (YFR) conditions are 
define4 in the Federal Aviation Regulations 
(FAR) as weather conditions when the ceil- 
ing is 1.W feet or more and visibility is 
3 miles. Instwrnent flight mles (IFR) 
conditions are defined as conditions when 
ceiling is less than !,OOO feet and lor^ 
visibility less than 3 miles. I t  is seen from 
the above, that basic VFK minimums prevail 
90.6 percent of the time. 

While basic VFH weather conditions occur 
90.6 percent of the time, from an operational 
smndpoint the Airport is restricted toa single 
nmval stream during cemin VFR coiidi- 
lions. Le., when ceilings are between 2,SW 
and 4,999 fmt  and^ visibility i s  greater than 
3 miles (VFR 2) .  This is because aircraft 
conducting simultaneous amvir may not be 
able to maintain the required visual 
separation under VF'RZ conditions. . Wind Rose. Figure 2-1 presents an All- 
weather wind rose based on W35G 
observations for the period 1948- 1978. 11 is 
recommended that !his data be used fer wind 
coverage as reprented on the Airport 
Layout Plan. This indicates prevailing wincis 
from the Youthwe2t. 
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FIGURE 2-3 
ALL WEATHER WIND ROSE 

R/’W 16 
I 

I 
R/W 34 

SOURCE: BASED ON 90.550 OBSERVATIONS TAKEN AT SEATILE-TACOMA 
INTERNAnOML AiRWRT FOR THE YEARS 1948-1978. NATiONAl 
cutanc CATA CENTER. 
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SECTION 3 
EXISTiNG AiRSPACE SYSTEM 

Section 3 of this report presents a discussion of 
the Seattle area airspace system. P%D origin- 
ally inventoried the Sea-Tac airspace environ- 
ment as part of an airspace study conducted i R  
1988. The discussion presented herein repre- 
sents an updated version of the original ten1 

W a n d -  
wvrkinfi &~JsJ r . P&D 

GmmkmiVr PIauairrrtacrip 
Techno/ogics. March /988). This discussion 
provides the background information required to 
proceed with the subsequent detailed modeling 
of airfield capacity. The section includes an 
explanation of the existing airspace configura- 
tion. ainpace usage, visual and instrument flight 
rule (VFR and IFR) operations. flaw control 
procedures. arid existing interactions’ under 
north and south fldw conditions. 

Interactions between Boeing Field and Seattle- 
Tacoma International Airport (Sea-Tac) OCCUP 
primarily during south flow conditions with 
cloud ceilings less than 2.500 feet, and during 
all IFR weather conditions. Although statistics 
indirate these weather conditions occur 
approximately IS percent of the time, air traffic 
control (ATCI procedures have been developed 
to minimkze the loss of airfield rapacity due io 
the Interactions. The next phase of the airspace 
study will further analyze the quantitative effects 
of these interactions on capacity. 

AlRSPACE CONFIGURA TJON 

The Seattle-Tacoma Ikrminal ana airspace is 
shown in Figure 3-1. This airspace has besn 
delegated to the Sea-Tac Terminal Radar 
Approach Cuntro\ (TRACON! facility by the 
Seattle Air Route Traffic Control Center 
(ARTCC or Center). The Center provides Air 
Ttaffic Control (ATC) services to aircraft 
between terminal areas. The Seat:lr TRACON 

provides approach/depart.dre control Senrices 
withiti its delegated ainpace. Eight of the 
busiest airports within the Seattle TRACON’s 
airspace have Air Traffic Conml Towers 
( A T 0  ar .towers*. These towers provide 
control within their respective airport traffic 
areas (ATA). The airports within the 
TRACGN’s arspace that have control towers 
are listed below. 

a Wing  FieldXing County International 
Gray Army Air Field 
McChord Air Force Bast 
Olympia Airpoi2 

a Renion Municipal 
m SeatiloTacoma International 
= Tacoma Nsrrows 

Paine Field 

.The Center and TRACON provide control 
primarity tu aircraft operating undct i n s t r u m  
flight N I ~ S  (IFR). In addition, %CON 
provides contmi or service to aircraft operating 
under visual flight d e s  (VFR) within the 
.%ttIc C l w  B Airspace, (formerly TCA). An 
ATC clearanw and control is mandatory for 
VFR aircraft operating within Class B airspace. 
The Seattle Class 8 Airspace Area is dcpictcjd 
on Figure 3- 1. 

Published instrument approach pmeduns exist 
for nine airports within ItK Seattle TBACBM 
airspace as listed in Table 3-1. 

Table 3-1 differentiates between pmision and 
nonprrcisinn approaches. A precision approach. 
by definition, provides elccmnic v c n i d  
guidance lo thc pilot as well as horizontal 
(azimuth) guidance. A nonpxcision a p p m h  
provides horizontal guidance only. Cenually 
the azimuth guidance for a precision app3=ti 
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TABLE 3-1 
PUBLISHED IFR APPROACH PROCEDURES [a] 

1. k i n g  FieldMing County International 

I 

6. Renrvn Municipal 

7. Sernla-Tacoma intematimnl 

IW: (CAT I). NDB 

le] Source: Uniied Stares Government Flight Information Publication, 'U.S. Terminal Procedures" Northwest 
(NW) Volume 1. 
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FIGURE 3-2 

STANDARD INSTRUMENT DEPARTURE 
AND ARRIVAL ROllTES NORTH FLOW 

i 



. . , .  AIRPORT MASTER P L A N  UPDATE 
8 

FIGURE 3-3 
STANDARD INSTRUMENT DEPARTURE 
AND A R W A L  ROUTES SOUTH FLOW 
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terminal airspace area were designed to be the 
same regardless of the direction of traffic flow. 
Depending on the city of origin, aircraft enter 
the terminal airspace from one of the four 
"posts". or corners of t!e terminal airspace 
area. These procedures helped to alleviate 
difficulties asocisted with having two different 
sets of patterns that were wind dependent. 

The TRACON assumes responsibility for guid- 
ing the anival aircraft to the final approach 
course at the destiration airport and separating 
it from other aircraft. bwer  performance 
aircraft. and some commuterlait taxi aircraft, 
operate at lower altituda below or elear of the 
jet aircraft routes. The lower performance air- 
craft are "laced" into the arrival routes closer in 
to the Airpon to minimize the effects of the 
speed differentials. 

When amval aircraft are in the vicinity of their 
destination airport they are given descent 
instructions by TRACON until they are 
approximate!y 1.500 feet above the airport and 
approximately S nautical miles from the runway 
threshold on the f ina  approach. At approxi- 
mately 5-10 nautical miles from the airport, 
THACON clears them for the approach and 
instructs the piloi to contact the destination 
airports tower. 

Similarly, &paning IFR aircraft are guided by 
the Seattle TRACON through i ts  delegated 
airspace and sepcuated from other aircraft. 
Shortly after departure aircrafi are airborne. the 
tower clears the aircraft to contact the 
TRACON for depiuture conml. The "RACON 
then directs departing aircraft toward the 
departure gates. Similar to arrivals, d e w n g  
low performance aircrafi are turned immediately 
afwr take off to trfwate them from the jet 
departure stream and are kept at lower attitudes. 
As so(rfi as departing aircraft either pass the 
departure gate or climb out of the TRACON 
airspace. they are tmsfemd to ARI'CC for 

enroute control. 

Unless visual separation i s  applied. TPACON 
provides all IFR aircraft with a radar separation 
of at least 3 nautical miles longitudinally or 
1 ,OOO feet of vertical Sepantior, throughout their 
terminal airspace. Additional longitudinal 
separation to avoid wake turbclence is provided 
for various combinations of aircraft sizes. The 
minimum longitudinal separation in termid 
airspace is  listed below: 

Lmd Aircraft Aircraft Separation cb- C l a s s t f i c a u o n v  

Heavy Hmvy 4 
Heavy Large 5 
Large Small 4 
Heavy Small 6 

[ I /  Source: FAA H n d b w k  7110.55t. 
-Air T r w c  CtImnit' with chanxes. 

For the purposes of wake turbulence separauon 
minrms, FAA classifies arcraft as Heavy, Large 
and Small as follows: 

w. Aircraft m@le of lakeoff weights 
of 300,000 wounds or more whether or not 
they are operating at this weight dunng a 
panlcular phase of flight. 

Lggg. Aircraft of more than 12,500 
pounds, maxkmum cemfied takeoff weight, 
up to 300,OQo pounds. 

9 w. Aircraft of 12.500 pards or less 
maximum certified takeoff weight. 

Within the Seatrle Class B airspact. the .Scat& 
TRACON provides all VFR aircraft a radar 
separation of 112 naultcal mile longitudinally ar 
500 feet of vertical separation from all F R  pnd 
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VFR aircraft. airport pnor to takeoff. 

VFR 0.perations 

Flights conducted under VFR. unlike IFR 
flights. are not always under ATC jurisdiction. 
Under VFR, pilots may normally Op-rate with- 
out an ATC clearance except when operating 
within Class 8 Airspace. When operating in 
visual meteorological conditions. all pilots. 
regardless of type of airspace flight plan or 
ATC clearance. are ultimately responsible lo see 
and avoid other aircraft. 

The lower altitudes of airspace to the east and 
west of the Spattle area are restricted by the 
Ca.Prade and Olympic Mountains. Thew 
niountains and the Class B Airspace tend to 
channci north!.south VFR traffic. One 
nonhisouth channel or VFR flyway exists at 
approximately 5 to 6 milts east of the Sea-Tac 
Airport and below 4,WO or 5.01)o feel above 
m a n  sta Icvcl (MSL). The other north/ south 
VFH llyway is somewhat wider. extending over 
the Puget Sound wcst . to  the Olympic 
Mounlains. Those mqsiting under Class B 
Ampace in the vicinity of Sea-Tac and over the 
Pugel SOUI?~ are below 3.OOO feet. Some VFR 
aircraft fly over the tops of the Class B 
Airspace. The top of the Class B Airspace i s  at 
1O.ooO feet ahove MSL. 

F I  0 W COMYROL 

During p k  air traffic prnodz of tne day, 
L'sprrnlly during bad weather. amval aircraft 
traffic demand exceeds the arrival capacity of 
Sa-Tac Airport. In the pas. when this 
cxcurrod. TRACON would advise ARTCC to 
placc arrivals in holding patterns at the edge of 
TRACON arspce.  Because it is more efficient 
for delays to t!e abwmal enroute, a procedure 
called Flow Control has b a n  developed. In 
extreme conditions. aircraft destined for Sea-Tac 
may be held on the ground at the departure 

In general, Flow Control refers to a procedure 
allowing TRACOK to determine the maximum 
hourly rate of arrivals to Sea-Tac. The 
TRACON advises Seattle Cenm so that 
adjustments can be made to the rate of entries 
into TRACON airspace. This hourly rate of 
amvals is known as the Airport Acceptance 
Rate (AAR). The AARs for Sea-Tac are shown 
in Table 3-2 as provided by the TRACON. The 
AAR varies according to several conditions 
ineltiding number of runways available for 
landings, weather conditions. dimtion of traffic 
tlow, types of approach in use. and nrnway 
operational conditions. Ekm~sp .  Sea-Tac is 
located in the northwestern part of the 
contiguous continental US., most air traffic is 
to or from the south and east. The portion of 
!raft3 related to the north and to the Pacific 
region however has been growing in recent 
years. 

EXlSTlNG INYERACY!ONS 

The term interaction as use in this report refm 
to a situation requiring special controller and/or 
pilot attention to ensure adequate srparation or 
sequencing is accomplished. Although this 
broad dcfiiiition could include random 
occurrences that do not affect capacity, then are 
two interactions which affect Sea-Tac capacity 
that occur regularly during IFR weather 
condiaions and one that occurs regularly when 
visual approaches apt in progress. 

These three interactions occur during: (I)  IFR 
south flow conditions; (2) IFR north flow 
conditions; and (3) visual approaches in south 
flow conditions. 

MI? WestRer Conditions-South FIOw 

During IFic weather conditions when sta-Tac 
and Roeing Field are operating with south 

3-8 
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TABLE 3-2 
SEA-TAC AIRPORT ACCEETANCE RATES WAR'S) 181 

Both availahlu for srnvals 
Visua; approach conditions or lhove (VFR.). 
North mJ sou&. 
V i w l  s p p r w k  in UST and sircnfl sa: each &her ud prl& pmvide vlursl sepsntion. 
co 
Bah avmilahlc for u n v d s .  
b i ~ . I  sppicach condrtrons or rhovc llnJ pilolr &I 

+rh ohher (IFRI). Ihl 
North MJ m t h  

I_ 

pr0viJr Vrswl ScpBral~a end do 001 F&% 
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flows, interactions exist between the arrivals to 
the two airports. Althoagh a miniinurn of 1 .OOO 
feet of altitude separation exists between the 
published Instrument Landing System ilLS) 
approaches, a need exists to protect a Boeing 
Field missed approach possibility. In weather 
conditions which allow k i n g  Tower 
controllers to see the Sea-Tac amving aircraft. 
visual separation is provided by the controllers 
and no loss in capacity is  experienced. This 
operating m g e r n e n t  is known as Plan Alpha. 
Cloud ceilings at Wing must be at least 2.500 
feet for k i n g  Tower personnel to see Sea-TaC 
arrivals. T%e yearty frequency of *occurrence of 
south flow conditions, with ceilings below 2,500 
[no Plan Alpha) fee! Is approximately 
17 percent. Based on observations. this i s  
estimated to drop to about 16 percent during the 
busies! part of the day, 7:OO a.m. to 9:oO p.m. 
Addihally, weather condirions klow 
minimums ( c l o d  conditions) at Sea-Tac would 
teduce the occurrence of !he inicraction by 
another 1 or 2 percent. 

Weather statistics indica18 this inlcractian should 
=cur approximately 15 percent of the time. 
However. the actual time of this impact on 
capacity is less becsuje of special ATC 
prweduns. llnder these procedures. during 
certain weather conditions and with ph i s  
familiar with being Field. the Sm-Tac 
approaching eircriih will he adviscd to nninQin 
3,000 tal MSL until being Tower advises 
TRACON that the landing of t h t  other aircraft 
at Bueing Field is assured. At this p i n !  the 
Sa-Tac approaching ai tcdt  pilot is given his 
final approach clcamce and authorization IO 
land. If the W i n g  Field approaching pilo: 
executes a m i d  appmch. TRACON will 
vector the Sea-Tac approach back into the 
arrival s t r m  and tine amval interval or slot is 
lost in amval capacity at S*Tac. However, 
ihis situation occurs very rarely. 

If  the pi!or famiiiafity with h i n g  Field is  

unknown, the TRACON will leave an interval 
or empty slot in the Sea-Tac orrival strrram in 
order io provide for a ptentiai missed approach 
at Boeing Field. This situation results in the 
loss of one or two arrival intervals in the arrival 
caracity at Sea-Tac. The frequency of this 
mcumnce is dependent on arrival demand at 
the two airports and the percentage of low- 
familiarity pilots in the arrival stream to Wing  
Field. 

[Fa Wwahw Conditions - North Flow 

During north now IFR conditions. i n k ~ a ~ l i M l S  
exist between the arrivals to Wieing Field and 
departures from %-TaG. Sea-Tat dgranurts 
arc held 011 the ground from the time a Wing 
arrival neats the final approach fix imtad just 
east nf Sa-Tac until b i n g  Tower replm the 
landing is assured or until visuai separation can 
be provided. 'This situation can ItSMlI in the 
loss of more than one inttrval in the Sea-Tac 
depanure capacity. If a Sea-Tac amvial i s  
within 2. cautical miles of the Runway 34R 
threshoid. a departure from Sea-Tac in certain 
IFH conditions cannot be released. As a result 
one to three intervals cmld be lost. 

V h d  Approach  Sovrb F ~ w  

Visual approaches can normally be conducred to 
Se;r-Tac Airport w h  the cloud ceiling is at 
l a s t  5 .@XI feet w e r  Ihe Pugel Sound and pilots 
have visual contact with Ihe p d i n g  aimaft 
Of aitpun. 

When visual approaches arc beina conducrcd. 
ihe TRACON will radar vecfot aircraft on thhrcz 
arrival routes 2nd qum3lcc them into a common 
anival stream over EIliolt Bay. mis  astivily 
takes place over the top of straight-in arr ivds to 
Wirrg Field. 

During bleak periods. both Runways 16L arld 
16R at Sea-Tac Airyon an uscd if visuai 
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a-h mnditions exist. Two common amval 
strea..s are formed over Elliott Bay. This 
situation requires spccial attention on the pan of 
both controllers and pilots. When pilots are 
making the turns into Elliott Bay from the north 
an0 south. visibility from the cockpit is reduced. 
If two aircraft are about to make the turn at 
about the same time onto different amval 
streams. one pilot often tends to reduce sped 
imd fall back in order to keep the other aircraft 
in sight. This will increase th t  longitudinal 
spacing in the arrkal stream and reduce the 
arrival rate. 

1 

1 
I 
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SECTION 4 
UNDSIDE FACILITIES 

INTRODUCTION 

At Sea-Tac the landside facilities include aircraft 
parking aprons. passenger terminal, cargo 
facilities. airline. nlaintenance hangars. airport 
maintenance facilities. fire sution, flight 
kitchens. and fuel facilities. The landside 
facilities at the Airport are generally located on 
the cast side of the airport aiong Runway I6L- 
MR except for the Weyerhauew Corporate 
Hangar located on the westside of the airfield. 
Ground access, also a landside element. is 
treated as a separate compnent since i t  deals 
with hcilities for ground transportation as 
opposed to facilities for aircraft operation. 

b d  use in the lerminal area is very intensive. 
'The passenger terminal is situated south of  the^ 
midpoint of the runway system. Air cargo 
facilities primarily an? situated north of the 
passenger terminai. and most airline 
milintenance hangars arc generally located s x t h  
of the passenger terminal. Erpmsion 
capabilities of the various components are 
limited toward the airside (to the west) and the 
airpri acces roads and Sit-99 constrict the 
dcvelupn~ent of the terminal ntca to the east. 

PASSENGER TERMINAL BU!& DIN0 

The Port of Seattle undertook a Terminal 
Development Program JTDP) planning effort in 
1991 to define a plan for expansion of the 
icrmind building io effectively handle future 
passenger demands. This section of the 
terrninai area building inventory is largely based 
tipon repin material from the TDP. The 
information on existing building facilities has 
been updated to reflest present conditioni. 

The origin of the present terminal at Sea-Tac 
extends back to 1949 when two airlines, 

Northwest and United, served the airport. The 
original terminal facilities, including support 
systems and landside/airside interfaces, have 
been moditied many times over the ensuing 
years. Terminal modification projects of 
various types were undenaken in 1959. 1961. 
1964. 1965, 1964, 1967 and 1970. A major 
renovation and expansion project, completed in 
1973. gave the tcrminal its present size and 
form, including its subsurface transit system and 
satellites. In 1983 air expansion of the inter- 
national facilities and in 1986 an expansion of 
the main terminal buildng were accomplished. 
In 1992 i? expansion and refurbislrment of 
Concourses B, C and D was completd. These 
have serviced the aitport well as the number of 
airlines and traffic levels since 1973 have 
increased more than three-fold. Primarily as a 
result c,f a i rhe  derepulations, the demand for 
space in the termiaal has exceeded availability. 
The plan of the current temind is depicted in 
Figure 4-1. This plan reflects the one bay 
expansion to the noflh end of the main terminal. 
the Concourse D addition. and the expansion of 
the parking structure completed in 1992. 

The passenger terminal complex is comprised of 
the components described in following 
subwtians. 

Main Passenger Terminal 

The main passenger terminal at Sea-Tac is Ute 
primary focus of the terminal comp!ex. This 
facility includes four concourses connected 
directly to the main terminal and two saieUitcs 
which are linked by a subsurface peop!e mover 
transit system ( S I S ) .  Within the main t e rmid  
arc passenger and bbggage processing functions, 
administrative and security facilities, 
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concessions, and an FAA control tower. The 
main body of the terminal is arranged on 
8 levels. with the FAA control tower compris- 
ing Levels 9 through 13, The satel!ite transit 
system is at the basement level. All areas of the 
main terminal are generally well maintained and 
in good condition. It shouid be noted thal the 
overall condition of this facility is used as a 
standard from which to draw comparisons on 
the condition of other terminal faciliLiies. 

concourou 

Concourse A. Concourse 4 is i~ single loaded 
concourse (aircraft parked on one side only) 
providing a total of seven hoarding gates for 
America West, Mark Air, W A ,  and UShir. 
It is a two level concourse with i t  tamp level 
and a conciwrse level. The concourse is 
approximately 35 feet wide ai the narrowest 
p t i m  on the concourst ievc1 and 900 k e i  
long. The existing CGiiiitiC? trf the Dubtic arcas 
of Concourse A is lair as compartd'to the main 
terminal. There i s  D penenl need to upgrade 
the finishes in the public a m  to provide 
consistency with Uie condition and quality found 
in the main terminal building. 

Concourse B. Concourse B is a double loadd 
concourse (having aircraft parked on both sidm) 
providing a total of 13 boarding gates for Della, 
Air BC. Continental. Harbot, and Reno Air. It 
is a two level concourse consisting of a ramp 
level and concourse level with a transit station 
below ramp Ievef. The concourse is approxi- 
mately 56 fee; wide at the nartowest pnion on 
the concourse level and is about 930 bet i  long. 
The concourse has recen!ly undergone an 
expansion and refurbishmen! program completed 
in  1992. Additional holdwms and concessions 
areas have been provided. The overall 
corrdirion af Concourse B is qual to the qualily 
of the main !erminal with the exception of the 
~errazzo floor. 

Concourse C. Concourse C is a double I d e d  
concourse providing a total of fifteen boarding 
gates for Alaska, American. Canadian Regional 
and Horizon. It is a three level concourse 
consisting of a ramp level, concourse ievel, and 
partial meuanine level, with a (ransit station 
below the ramp level. The concourse is 
approximately 56 feet wide at the nmwes t  
ponion on the concourse level and is about 930 
feet long. The concourse has recently 
undergone an e x p s h n  and refurbishment 
program completed in 1992. Additional 
holdroom and soncwion arcas are locriltal on 
the concourse level. Amenran Airlines Club 
rooms and office space arc located on the 
mezzanine levei. The overall condition of 
Concourse C is equal tu the quality of the main 
temiml with the exception of the mrazzo 

Concourse D; Concourse D i s  a single loaded 
concourse providing a tom1 of eleven boarding 
gates for Alaska. I t  is a two levc! cancourse 
with a ramp level and a concourse level. The 
concourse is approximately 70 f w  wide at the 
narrowest port~on on the concourse !eve1 and is 
about 1,020 feet long. The concoune has 
recently undergone a six gate expansion and 
refurbishinent program compltted in 1992. 
Addit~un;il holdmms and cancession art\s have 
bcen provided in the existing portion of Lhe 
~ n c O u t S .  The ov-li coridition af 
Conwurse I3 is equal to the quality of the main 
~crminal with the exception of the leenauo 
floor. 

Slt&%rn 

North S.feYite. The North Satellite i s  a three 
level btrilding with it t m s i i  level. ramp level 
2nd c o n m m  level. The satellilt provides a 
total of 16 boarding gala for Ilnited and United 
Express. Nonh Salellitc is  appmximatefy 478 

level. This satellite provides a public space 

noor. 

feet long and 190 feet wide on the coww '* 
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with the quality of the main terminal. 

South Satellite. The South Satellite is a six 
level building with a basement level, transit 
level. mezzanine level, ramp level, internatiofial 
corridor level and a concourse level. The South 
Satellite houses a consolidated Federal 
Inspection Services (FIS) facility for arriving 
international passengers. Although all 
international arriving passengers must be 
procts4ed through the South Satellite. 
internixional departures may occur at any 
domestic gate in :he terminal which can 
accommodate the type of aircraft required. The 
South Satellite provides a total of fiftcen 
boarding gates for British. China Eastern. 
Hawaiian, Southwest, EVA, hcroflot. 
Maninair, Northwest KLM, and SAS. This 
satellite provides a public space equal to the 
quality of the main terminal. 

Baggage Conveyor Systems 

There arc! CIIlTently several baggage conveyor 
systems and facilities within the terminal 
complex. All of the baggage procedng 
systems at Sea-Tac are owned and maintained 
by the Port of Seattle. This poiicy was 
esublished during the terniinal expansion of the 
w l y  1970s. The domestic and international 
haggage systems may be categorizui as out- 
bound baggage, inbound baggage. and interline 
baggage. 

Ourbound Baggage Systems. Twelve years 
ago the entire outbound baggage system was 
located in the bagwell af the main terminal 
building. with the exception of Delta's outbound 
baggage system located on the apron level in the 
tbroa! oi  Concourse B. To expand the capacity 
of the outbound haggage system other facilities 
were added. These include: 1) The Bagwell 
Annex-South. located in the expanded Pan Am 
Hangar at the end of Concourse A. This 
location currently has one large racctrack 

sorting device used by Northwest and a smaller 
racetrack sorting device sharcd by T W A  and 
Southwest; 2 )  The apron level of Concourse D 
contains a new automated pier sort system used 
by Alaska; 3) The apron level of the North 
Satellite contains a lasedbar code sorting system 
used by United. The remainder of the airlines 
sewing Sea-Tac continue to use the Bagwell for 
their outbound baggage systems. The systems 
found in the Bagwell range from simple 
indexing belts of varying lengths to various 
types of racctrack Eorting systems. All 
oulbocnd baggage. sysems originate on ihe 
ticketing levei and ~mcrve into the bagwell 
through noor openings. Then are cumntly 
two curbside conveyors. one each for Alaska 
and United Airlines. Six more curbside 
conveyors have becn planned. 

The outbound baggage system is considered to 
be in good operational condition. A conceptual 
diagram of the outbound baggage system is  
shown in Figure 4-2. 

Inbound Baggaga Svstem. With the 
exception. of \he FiS haggage claim, all of the 
baggage claim facilities am located on the lower 
level of the niain terminal. Several types of 
claim devices are usmi includiring oval and 
circular m u s a l s  which are remotely fed from 
above or below the unit, and flat crescent plate 
recirculating devices which arc fed directly from 
the inbound baggage drop points behind the 
wall. In theory. all claim devices art s h a d  by 
more than one carrier, although individual 
carriers do tend to use the same units and 
locations (HI a regular daily basis. 

The idbound baggage conveyors and baggage 
ciaim devim are in good condition. Claim 
devices 5 and 6 arc schduled to be replgccd 
with a single larger claim device. as art chnr  
devices IO and I I .  A conceptual diagram of the 
inhound baggage system is shown in Figure 4-3. 
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Interline B8ggage. When passengers are 
connecting from one flight to another their 
baggage is referred to as interline baggage. 
There have been several ways that Sea-Tac 
airpon has attempted to process interline 
baggage. In the present system the aiilines 
bring transfer baggage to one of three transfer 
zones in the termid bagwell. These bags are 
placed on racks. designated for the proper 
airlines. The cofitract company now only has to 
transftr baggag$ within the bagwell to the 
airline outbound systcm. 

The most complex sjstem was a tracked vehicle 
system of small baggage carts referred to as the 
GTX au!omatd interline system. This system 
provided for the delivery of interline baggage 
within the terminal bagwell and interline and 
terminating baggage from the South Satellite. 
Wi:h new and future inbound and outbound 
systems being provided in areas remote from the 
bagwell. the GTX system was considered to be 
IWJ coskly to expand. This system was 
dwnmmissioned about six years ago. 

.The GTX system was replaced by a manual 
system which provided for baggage innsfer 
points on the ramp Ievei at seven1 lowtions 
near the wminal. concourse and satel!ite 
complex. The airlines would drop off the 
in!erline bags at one of t h a t  transfer points and 
a contmt company would cart the bags from 
the transfer points to the airline mak-up areas. 
However. this system did not provide the 
transfer time; requird (a minimum of 
Ti) inmutes during peak peenodo) and it has 
bmn refined to what is now the present interline 
baggage systcm. A conceptual diagram of the 
interhe baggage system is shown in Figure 4-4. 

?&erallnspection Services {FIS Systems. 
Baggage pmessing systems at the FiS facility 
in !he South Satellile consist o i  four oval 
baggage claim units which arc fed by conveyor, 
and interline recheck and reclaim facilities. The 

four large baggage claim units are located in a 
common area just prior to customs processing. 
After claim and customs processing, all baggage 
must be rechecked for intm'interline transfer or 
for baggage reclaim in the main terminal claim 
area. Baggage other than hand luggage is not 
permitted on the transit system. As a part of 
the inbound baggage system a baggage belt mns 
from the baggage recheck area to claim device 
# I  in the main terminal baggage claim. A 
baggage belt transfers interline baggage from 
the South Satellite to a carrousel in the bagwell. 

Satellite Tiensit System {STSl 

The transit system consists 'of two car trains 
operating on a north Imp and a smith l o ~ p  and 
a single izir operating as a liner shuttle to 
connect the two Imps. ln addition. there are 
system maintenance facilities located below 
grade. The train operation i s  completely 
automatic. The north loop operates from the 
North Terminal (adjacent to Concourse D) io 

- the North Satellite, to Concourse C and back to 
the Nonh~Terminal. Fach complete 4,092 foot 
trip is  accomplished in four minutes 14 seconds, 
for an avenge speed of 1 I .07 miles per hour. 

The south loop operates from the South 
Terminal (adjacent to Concourse A) to the South 
Satellite. to Concourse B and back to the,Swth 
Terminal. Each complete 3,Y20 foot trip is 
accomplished in four minutes iiine seconds. for 
an average sped of 10.19 miles per hour. 

The shuttle operates between North and South 
TermirAs. This 1,950 foot round trip takes 
three minutes 20 seconds, for ari average speed 
of 6.7 miles per hour. n e  trip rimes nMed 
above Include intermediate station stop times, 
but not origin and destination terminal times. 
Except for the very early hours of the morning, 
!WO wins opelate on each loop at a two minute 
head spacing. During peak t r a v ~ l  periods of the 
year. three two-caf ttains arc operated on .each 
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loop. 

Tke system has a practical capacity (based on 
80 passengers per car) which is summarized as 
follows: 

tpsp 

North 

south 

Shutae 

North 

South 

Shuttle 

Monh 

South 

Shuttle 

Two 2-Car Trams 
4,130 PassJHr. 

Two 2-Car Trains 
4,200 PnsdHr. 

One Single Car 
I .800 PassJHr. 

Three 2-Car Trains 
6.190 Pass.iHr. 

Three 2-Car Trains 
6.300 PassJHr. 

One Singie Car 
I ,8W Pass./Hr. 

Three 3-Car Tmns 
9,290 Pass.lHr. 

Three 3-Car Trains 
9,450 Pass./Hr. 

One Single Car 
1.800 Pass./Hr. 

The future maximum capacity intiicared wiil 
require expansion of STS lobbies, vehicle 
eleclmnic changes, computer modifications and 
changes to wayside dwr mnmls. antennae and 
operating electronics. The t m s i t  system is well 

maintained and since 1979, it has had an 
availability factor 01’99,8 percent. 

Passenger Terminal Apron 

The passenger terminal complex includes 
approximately 165 acres of concrete apron 
which is bounded by hangars of Alask, Delta 
and Northwest Airlines on the south side, the 
Airport Rescue and Fire Fighting (ARFF) sta- 
tion on the north side, by the aimaft operating 
area (AOA) on the west and by the knninal ywl 
concourses on the east. The immediate termiMT 
facilities are bounded by airline leaseholds and 
Pon-controlled areas which arc shown in 
Figure 4-5. In addition to aircraft parking 
Wsitions at the ierrninal. there are scvenl 
reniote aircraft parking positions but these are 
generally not used for passenger operations. 
Most aircraft parked at the main terminal are 
sewiced by loading bridges. ekcept for 
cornmuter sircraft which are ground level 
loaded. Ramp facilities and systems such as 
pre-conditioned air, 400 Hz ground p o w ,  
potable water. ttc. vary depending u p ”  the 
needs of the airline. 

An eva!uatian of portions of the terminal apron 
was corducted in 1992 (-roe A m  

> 1 , FimlRcpnn. Pawmew 
Cowulianis Inc. March 1992). The eduatim 
mommended removal of existing sections of 
terminal apron and replacement with portland 
concrete cement. Figure 4-6 &pic& the 
tcrmiaal apron area included in the evaluation. 
A ten-year apron replacement program waf 
started in May. 1%. 

AIR CARGO FACtlITIES 

Air cargo was the focus of a recent study at 
Sa-Tac. (Sewtlr- Tacinnu INernarionul Airpon 
Air Curgo Study, Trchnicctl Rcpnn. Howd  
Ncrdle.! Tummen & &rgrndi#, Junt 1993). 



FIGURE 4.5 
EXISTi NG APHON LEASEHOLDS 



FIGURE 4 6  
AREA OF TERMINAL APRON REIiADitl'rA\.n.lON 



The inventory of existing cargo facilities uses 
this recently published report. Subsequent 
analysis in this master plan will assess the 
recommendations of the Air Cargo Study. 
Most cargo facilities at Sea-Tac are located in 
the Northeast Cargo A m  north of the passenger 
terminal and bounded on the west by the airfield 
and on the eart by Air Cargo Road and the 
entry drives connecting State Highway 5 18 and 
the tetminal. Approximately 81 acres of land is 
dedicated for cargo use of wnich 21 acres are 

The Northwest Airlines cargo building is the 
only building located outride the Nnrthast 
Csrgo Area, and i s  located wulh of the 
piJsenger terminal. Northwest air c a r p  
operations are collocared with aifiine 
maintenance in the Northwest hangar compier. 
The cargo opentions occupy the south pan of 
the building. 

Ak &rge Buildings 

UndeVClOped.  

The air urgo building area on-ain,xirt currently 
iotals 626-366 4wrr feet. This docs not 
inclue2 the air mail facility operated by the U.S. 
Pooslal Sewice. A listing of air cargo facilities 
at the Airport is p rwnred  in Table 4- I. These 
faci:ities are gnphically shown in Figure 4-7. 

Ai? &*sfgo Akcratr A ~ O P  

A total of 121.836 quare yards of airctafi 
parlung apron for all-carg.ci aircnf1 exists on the 
airpr't in nine different ares. Depending on 
the mix of aircraft using the apron. parking is 
available to accomrnwlale up 10 18 DC-I(k or 
24 Bt?'ls. C3nt hardstand is  illw available at 
the United caiy.0 facility for general use when i t  
is no! being occupied by a United aircraft. 
Table 4-2 summarizes (he existing cargcl aircraft 
apron areas. 

Air Mad 

In addition to the aforementioned air cargo 
facilities, the U.S. Pos!al Service K'SFS) 
operates a 182,500 square feet air mail facility 
which is also located in the Northeast Cargo 
AM. The USPS ciperation entails the foilowing 
facilities: 

= Lasehold - 9.7 acres 
8 Leasehold - 9.7 acres 

W ~ ~ ~ O U S C  - 149,444 quan: feet 
Off ie  - 33.056 q t i a r ~  feet 0 

I Truck Docks - 2G 
Auto Parking - 239 spaces 

AIRLINE MAINTENANCE 

Airline aircraft maintenance on the airport is 
primarily housed in three major hangar 
facilities. These are Northwest. Delta and 
Alaska Airlines. The building area of these 
facilities totals approximately 34O.OOO squan 
( e t .  A summary 6f each facility follows. 
These arc depicted in Figure 4-8. 

Northwest Airlines. This 172,000 square 
feet hangar is immediately south of 
Concourse A of :he passenger terminal. The 
original part of the hangar was mstrucwd 
in &e 1940s for DC-3s. The hangar was 
expanded in 1970 to accommodate aircraft as 
large as the B747. The Northwest cargo 
operation occupies 5 8 . 0  sgwm fact of the 
facility in the older podon. The ana 
dedicated 10 aircraft nuintenance therefore 
torals 114,ooO square feet. The hangar can 
house a B747 or 2 LX-10s. The facility is 
used to perform overnight maintenance 
service checks. Aircraft cannot park on the 
apron due to the conflict crrsted with 
aircraft taxiing m i n d  Ihe South Satellite. 
However, Northwest Airlines a g o  aircraft 
park at the south comer of the building. 

Delta Airlines. The klta hangar (formcly 
owned by Western Airlines) is approximately 
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TABLE 4-2 
EXlSllNG CARGO AIRCRAFT APRON 
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82.000 square feet and is located along follows: Catemr . 36 .W square feet: 
South 188th Street. The building IS Caterzir - 35,lCO square feet; Northwest - 
estimated to be 30 to 35 years 016. It can .M.MO 4uare feet: and, Dobhs - 65,COO square 
accommodate two B757iB767s. The adja- feet. One other flight htchen IS n h j .  but i s  
cent apron is used for aircraft parking and not on arport property. 
can accommodate four B757/B767s. The 
Facility is also used for regularly scheduled AIRPORT RESCUE AND FIRE FIGHTING 
cvemight maintenance service checks. STATiON 

Alaska Airlines. Alaska occupies two 
hangars west of the Delta hangar along 
South 188th Street. The larger, newer 
hangar (approximately 64,dOa square feet) 
can house three 8737/MD80 ssw arrcraft 
and the smaller, older building (appron- 
imatdy 60,OOO sqwn feet) can accommo- 
date two. Approximately 20,000 square feet 
of shop area connect!, the two hangars. The 
adjacen: apron can serve seven srmilar size 
aircraft. Iht ma;ntenance facility is used for 
heavy mnteMnCf checks (C checks) with 
the new hangar used for base maintenance 
and the older hangar far line maintenance. 
An aircraft can be hangared for marntenance 
for penods ranging from two weeks so two 
months. 

United Airlines. United occupies a building 
in the North Cargo a m  which is primarily 
used for automotive and building 
maintenance and storage. Some space is 
availabk for engine work and tire repair; 
hijwever. the building ancot house an 
aircnfi. An aircraft parking apron is 
adjacent to the facility and will be usfd for 
minor scheduled mah!emce checks if 
aircmft are parked thcre overnight. These 
u m r  cheeks will also be performed on 
aircraft pa7kcd ill the North Satellite gaits 

IN-FLIGWT CATEWING 

Flight kitchens are required for catering arline 
flighis. There we four flight kitchens on the 
airport. These iotal 170.100 square feci as 

The Airport Rescue and Fite Fighting (ARFF) 
building is centrally locarod with r-t to 
runway ends and airport structure, and is the 
firs1 building to the north of the North Satellite. 
Thc ARFF building totals 28,OOO square feet. 
ARFF facilities need to be provided at an air- 
port io acconlancr: with FAR Pm 139. The 
FAR specifics an airport index system for 
determining the level of prutoction for fin 
fighting and rwue scrviscs. with the inden 
base4 on the length of aircraft (cxyrewd iii 
airnft groups) and the number of average h l y  
depanuns of the aircraft gmups. Sea-Tac i s  
categorized as an index E airport which is the 
highest index. Table 4-3 summarizes th5 ARFF 
vehicles housed in the fin slation. 

Far Pait 139.319 sLiltts the response time 
tcquinmehts for an emergency. Within 
3 minuter at least OM q u i d  ARFF vehicle 
must m h  the midpint of the farthest runway 
and &gin application of q u i d  exlinguiaing 
agents. Within 4 minutes of the alarm. all other 
required vchicks must m - h  this point. 3% 
Airport complies with t h u c  requirements. A 
practice bum pit is laultd M the sourhwcst side 
of the Airport. 

Airpon fin p m n e l  indicate that there is a 
shomge of space in the existing building. 
particulariy with regard to storage, office and 
living qusners for firemen on duty. A second 
building has been considerad for h e  west side 
of the Airpn. While the exisring buildrng is 
centrally located, future extension of the No& 
Satellite as well as consuuction of any new 
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runmays could hinder response time. FUELING SYSTEMS 

There is presently a task force comprised of 
local fire departments and airports that are 
considering developing a regional practice area. 
Development of such a facilitjr would eliminate 
live fires at the on-airpr! practice bum pil. 

GENERAL A VIA TIQN 

General avia!ion activity at the airport is 
minimal, accounting for less than th ree  percent 
of aircraft opemiions in 1993. The 
Weyertiaucser Company’s flight opera:ions are 
basacl at the airport in a 26.900 square feel 
hangar/office on thc west side of the airfield. 
The facility houses a Gulfstream 11. two Cessna 
Citation Ills. a Beechcraft King Air 200. and 
Bell Jet Ranger. The facility includes 
underground fuel l a n k .  The property is leased 
through a 40 year lease which has 
approximately 30 years remaining in the r e m .  

k u o r  of minima! general aviation activity 
there is only one fixed base opcmtor (FRO). 
Fuel service to gmetill aviation aircraft is 
provided by Signature. A small general aviaiion 
apron. approximately 67,400 square feet. is 
located west of the Alaska Airline maintenance 
hangars. 

NRPORT MAINTENANCE 

The main airpon maintenance and Equipment 
Yard is in a building in the north cargo area (Air 
Cvgo No. 4. Other airpon maintenance 
facilities are located at other areas. usually close 
10 a spxific faci!ity to be maintained such as 
the satellite transit syxem, HVAC. ctc. Main- 
tcnilncr areas are also located k the main 
p;\sxngrr terminal. parking garage and service 
tunnel. terminal satellites. and indusIrial waste 
tratment plant. A main drawback of the 
existing facilities i s  the nurnber of locations. 

The main fuel storage is located in a wik fam 
which provides a total storage capacity of 
24.109,oOO gallons. The main tank farm is fed 
by an Olympic pipeline. These tanks feed three 
hydrant systems owned by Delta. Northwest and 
United Airlines, with each of these hydrant 
systems also having an intermediate 
underground storage system. Two other 
hydrant systems (Continental and Pan Am) are 
no longer operating and the intermediate 
underground tanks for these have been removed. 
The main lank farm also feeds the fuel uuck fill 
stand on the .south end of the A i p n  Presently 
about 60 percent of the aircraft gates are served 
by hydrant fueling. The three fuel hydrant 
systems. still in operatien are aging and the 
remaining life is questionable as the operators 
are considering fueling trucks in the short term. 
The feasibility of a comprehensive hydrant 
system serving all airline gates should be 
explored in l aw phases of the master plan. 
Weyerhaueser also has underground fuel tanks 
in slipport of their business aviation activities. 



I 
1 

I 
1 
I 
I 
1 
I 
I 
t 
I 
I 
I 
t 
I 
I 

AIRPQRT MASTER PUN UPDATE 

Section 5 
GROUND ACCESS 



SECTION 5 
GROUND ACCESS 

INTRODUCTION 

This section deals with the description and 
condition of the ground access facilities that link 
the Airport to the regional highway system as 
well as auto parking facilities and public 
uansponation services available for passengers 
and employees. While ttchnrcally includad 
under the heading of landsidc facilities. this 
srpuak section has been devoted to ground 
access due lo the brcadth of travel modes and 
facilit~cs available for ground transportation, 
Thc? section addnssu; landside passenger t w e l  
patterns first. the regional acccs~ system second. 
existing public and commercial transit systerns 
third. and finaily describes the on-5111: arrpon 
roadway and parking systems. 

LANDSIDE PASSENGER TRAVEL 
PAYTERNS 

Origin/Destinet&n Patterns 

In 19&. a report was prepand docurnenring 
arpn ongmidesbnations 
-_, (Hall and 
Associates). This study showed hat sirpon 
users (one-third local res&ntdtwo-thirds 
visitors) oiiginatcd From or were desuned to 
several defined areas. as follows: 

Seattle Cenval Business 
Distnct (CBD) 27% 

lmmadiate Airpon a m  23 % 
h t c m  King County I t %  
Southern Kmg County qsb 
Pierce County 9% 
Northern King County 8% 
Snohomish County 496 

Kitsap County 
Other 
Totill 

4% 
5% 

100% 

In 1991, ano$er OnginlDcsSnation s&y by I! 
Port of Seattle (Evans/McDounagh Ass6~1ata) 
showed similar results, i.c. that Sea-Tac users 
originated from the following Counuw: King 
County 69%: Pierce County 8%: Snohomish 
County 8%; Kitsap County 3%; Thuruon 
County 3%; and, other points in the region 9% 

Mode Chdtx 

In 1988, thc 
itidiiated that passenpen usad scvtmi modes of 
ground transportation for tiivel co and from the 
Airpolt. Pnvate autos were uscd by 67% of ail 
passengers; 20% used tnnsat. md, 13% urrd 
othc: m& (car rental, etc.). with slight 
differences betwcm aniving and deputing 
passengers. A summary of passenger modc of 
?urss from Several nctnt surveys 15 shown la 
T?bk 5-1. 

In 1987. mother survey sutd that 46% of 
depntng pasmgers a d  3?% of amnng 
parsengers usad modes CHher than pnvate autw 
lo access the airpsn. This o b m a t m  was 
repearrd again in 1988, in another uudy of ovtr 
4 I .@XI pwrngers (40% husimss travelenlW% 
tecrealion Y a U e k k r s ) .  RCSII~~S Of thfs Study M 
shown in Table 2-2. As &\own, the mjonty of 
daia from 1984-88 shows consistency 1R mode 
share betwas pnvatc auios uul other travel 
modes. 



TABLE 5-1 

PERSON TRlPS 
SUMMARY OF SEA-TAC TERMINAL MODE CHOICE SURVEYS 

lhl 

[cl Unpcrhlishal Rin Records. 1993. 

Hall and Aswcines, Departing Passengdr Survey, 1984. 
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TABLE 5.2 

CHOKE PAITERNS - VEHICLE TYPE [a] 
SEA-TAC PASSENGER ARRIVAL MODE 

[at Source: CHZM Hill, Landridr Accss Plan. 1988. 
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This same study showed that surveyed business 
ml rccmtinn travelers used different 
transportation means. Two-thirds to 80 percent 
of all auto rental. shuttle van. taxi. and hotel 
users were busixss travelers. while 100% of 
public transit users were recreational travelers. 
as were. 80% of for-hire bus services. In 1994. 
a Port of Seattle passenger survey, regardless of 
trip purpox showed the following tnvel 
patterns: Curbside oniy - 34%; Short-term 
parlung 36%; Trailsit bus - 3%; For-hire and 
COMRCSY vans - 23%; and, Taxi - 4%. This 
study shows a shifr in tnvcl ,behavior from 
earlier studies but was done of an stratified 
samplc in a survey a f  a limited number of 
ptssrtngers. 

Peak Psrrbd Activity 

A b u t  3046 of all Ses-Tac passengers are 
connecting betwten flights according to a.idine 
records for &a-Tac terminal. Connecting 
p i n g e r s  impact onasire terminal facilities and 
activities. but have no off-site or ground access 
impact. Table 5-3 shows the relationship of 
average daily passenger activity compared to 
Average Day Peak Month (ADPM) activity. 
excluding trsnsfrr paw-ngers, giving an 
accutak picture of pasenger ground tnvcl at 
the termina!. 

On a typical d a y  in 1993. based on daly airline 
records at Sea-Tilc. between I1:OO a.m. and 
1:W p.m. over 2.500 passengers enter or leave 
the terminal building each hour. with a peak of 
nearly 3.OOO passengers hetween t2:OO p.m. 
a d  1:OO p.m. In the August peak period, this 
surge factor grows to over 3.50 passengers in 
each of  those hours and over 4,100 passengers 
in the 1280 p.m. to 1:oO p.m. peak. These 
totals exclude employees. visitors. and other 
persons meeting or greeting air travelers. 

REGIONAL ACCESS 

The regional access system which serves the 
airport is described in the following subsections. 
Included are descriptions of the existing 
highway network, discussion of existing public 
and commercial transit services, and planned 
improvements . 
Enisting Highway Network 

Figure 5-1 illustrates the existing regional 
highway network within the vicinity of the 
Airport. Figure 5-2 illustrates existing Average 
Daily Traffic ( A D D  for each of the roadways , 
discussed. General descriptions of the existing 
roadways are provided in the following 
paragraphs. 

Interstate 5 /M) i s  an 8-lane freeway which 
r u t s  north-south and is IOcaied approximately 
one mile east of the Airport. This facility 
provides a critical link between the Seattle 
Central Business District (CBD), Tacom! and 
the Airport. Interchange connections to rauta 
servicing the Airpart ;;dude SR 518. South 
188th Street and South 20th  Street. Existing 
1-5 traffic ranges between 195,000 ADT north 
of SR 518 to i82,iiiiij A67 south of South 
2UOth Street. 

State Roum 50.9 /sR 5091 is a J Jane 
freeway which runs north-south and generally 
pam’lels the western border o i  the City of 
SeaTac. The freeway onginates in Seattle and 
terminates at South L88th Street in the City of 
Seatac. Interchange lccations which provide 
access to the Airpon include State Route 518, 
Swth 160th Street and South 188th Strezt. 
Enistmg traffic ranges between 5O,o(x) ADT 
north of SR 518 to 31,W ADT near the 
freeway’s terminus at South 168th S e t .  
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TABLE 5-3 
COMPARISON OF AVERAGE AND PEAK DAILY PASSENGER 

ACTIVITY IMPACTING GROUND ACCESS 
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FICUW 5-1 
EXISTIVC HIGHWAY SYSTEM 
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FIGURE 5-2 
EXISTING TRAFFIC YO1,UMES 
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State Route 518 ISR 518) is a &lane 
freeway which provides an east-west regionai 
connection between 1-5 and SR 509. This 
facility provides a direct link to the North 
Access Freeway which serves the majority of 
airport traffic from the north. Additional 
interchanges which provide access to the Airport 
are located at Des Moines Way South and 
Pacific Highway (US 99). Existing traffic 
ranges from 48,0?30 ADT near the Sli 500 
interchange to 90,OOO ADT near the 1-5 
interchange. 

The S8a-Tac North Access Freeway is a 
high speed IimitM access roadway which 
provides a direct connection hetween the 
passenger terminal at the Airport to the regional 
highway system by way of an interchange with 
SR 518. This facility generally provides six 
travel lanes and existing traffic is approximately 
34.000 ADT. 

Arferial Facilities 

The I d  arterial streets which provide access 
tu  the freeway facilities, the airprt terminal and 
employment areas n w  the airport are described 
in !he following paragraphs. 

Des Moines Memorial Drive runs no:th-south 
along the west side of the airport. It is a 4-lane 
undivided facility which provides a connecfion 
betwen Suuih 176th Street on the south side of 
the airpcm to Soul3 156th Street on the mrth 
side of the airpn. Existing traffic on this 
facility is approximalely 12,000 ADT. 

lntsrnatiand Boouksvard IPacific Highwa yj 
/(IS 99/ runs north.-south along the Airport’s 
eastern border. i t  is a +lane facility with a 
two-way center turn lane. The posred spxd 
limit i s  45 mph. At present, this k i l i t y  

provides ihe only access to the passenger 
terminal from the south via a signalized 
intersection at the Sea-Tac South EntrylExit 
Drive. Existing traffic on thic facility is 
approximately 25,000 ADT north ot the Airport 
and 40,000 ADT south of the Airport. 

MiMary Road runs north-south near and 
parallel to 1-5. It is a 2-lane 1’0ad with varying 
spe+d limits between 35 and 40 mph. Existing 
traffic is approximate!y I 1  ,OOO ADT north of 
South 188th Street and 6,000 ADT m t h  of 
South 188th S!reet. 

Sou& 188th Street runs east-rest along thr 
southern portion of the airport, tunneling tinder 
the runways. it is a 4-lane facility with a center 
turning lane in sections near SR 99; The posted 
speed l imit  ranges from 35 to 40 mph. Existing 
traffic ranges from approximately 22,000 ADT 
near the SR 509 interchange to approximately 
27,OOO ADT new 1-5. 

South 20Uth Street is Imteaf south of South 
188fh Street and runs ~L-we3t  between Des 
b5oines Memorial Drive and the 1-5 cn-ramp. 
It is a 2-lane undivided minor arterial with a 
posted speed liinit of 25 mph, west of SR ’p9 brit 
in 4 lanes between SR 99 and 1-5. Existing 
traffic is approximately 9,700 ADT west of 
International Boulevard and 16,01#) ADTmst of 
International hulevard. 

Key lntersections 

P&D has identified the key intersections for 
inclusion in the analysis of projected airpon 
traffic demand. These interwtions, along with 
respective 1993 PM peak hour Level of §mice 
(LOS), are noted in Figure 5-3. 
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FIGURE $3 
KEY Ih?I"ERSECIION LE\TL OF SERVlCE 
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Accidents 

Figure 5-4 illustrates the average accident 
history at study area arterisl intersections for the 
period 1988-1990. The highes! accident rates 
wcur along International Boulevard (SRW) 
between South lWth and south 2001h Streets. 
This section of the highway expriences the 
highest traffic volumes and congestion levels. 
The iatersccticn with the highest number of 
reported accidents is at South 188th Street and 
SR 99, with most accidents due to left-turn and 
mat-end collisions. The Q,~J of 

indicates that the actual accident rate. b a d  on 
vehicle traffic for the arm. IS not escessively 
high according tu typical saicty slandards. 

PUMiC AND COMMERCIAL fRANSlY 

. . .  (1991) 

Existing Public Transit Services 

The King County Uzpilinent of Metropolitan 
Service (Metro) cuncntly apenits four transit 
r w e s  :hat serve the Airport. Three of the four 
routes are destined for the Seattie CRD, while 
the 1st rouic fonilwlf with the kllevue CCiD 
and then terminates at the Aumm Village Mall. 
Routes 174. 184 and 194 serve the 1-5 and US 
49 corridor tn.twtxn Federal Way and the 
Sltattle CBD. .411 three mutes offer dimr 
sewice t o  the Aitprt ,  while Route 194 offers 
expres service to tk downtown Bus Tunnel. 
The four routes typically provide 2% tc 30- 
minute hwdwavs. Only otte, mule I @  orTers 
late rrighi sm.Ice. ARutnzr route, 191, runs 
along SRW with stops near the airport enirdnce. 

Route 340 links ihc Shoreline Park-and-Ride lot 
and cnds at the Burien Teansit Center, running 
along the a u t  side of Lake Washinjiton. Stops 
arc made at the Aurora Village Transk Center. 

Lake Forest Park. Kenmore, bfhell, Kirkland. 
the Bellevue Transit Center, Renton, 
Southcenier Shopping Mall. and the Airport. 
This transit route operates at 10- to Wminute 
headways. 

Exisiing Comrntrsciirl Transit Services 

About 20-25% of vehicles on terminal drives 
are transit vehicles and taxis based on a 1993 
Pon congestion survey. Yery few are Metro 
buses. The vast majority are opzmted by 
private for-hire operations (taxis, limousines, 
airpwters. charter 'coaches). or are councsy 
vans opcrated by nearby hotels. off-site parking 
facilities, or off-site cat rental firms. A small 
number of daily vehicles also connect the 
terminal with rymote employee parking lou. In 
a 13w) terminal survey. over 530 transit 
vehicles per h w r  (all types) were counted on 
the upper and lowtr roadways. 

* '  In 1984 the Port of Seattle organized a ground 
transportation system for commercial opentors. 
In kcember 1992 a Ground Trarsportarion 
P l m  was opened on the third level of the main 
termiral parking structure for use by 
commercial vans in order to pmvidc additiunal 
curb space for other vehicles and reduce 
congestion along the existing armin?! curbside. 

Fee Sftucture. The Port of Seatile collects 
revenue from commercial vehic!es in t h r u  
ways: 1 - Permits: 2 - Percent of grou 
outbound fares; and, 3 - Fees per uip. All 
commercial vehicles, except those operated 3 n  
an exclusiw! hasir. i.e. Grey Line Airport 
Exprtu,  pay a user fee to help off-set the Pods 
capid, operating. and overhead costs b a ~ ~ !  on 
&tgning the iota! cos; of t h a e  sewices by the 
numher of trips mch commercial vehicle makes. 
An automatic wbicle identification system was 
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FIGURE 5-4 
HISTORICAL INTERSEWON ACCIDENT PAW 
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installed and vehicles were tagged by July 1992. 
Off-site rental car  operations have an access 
privilege agreement, obtained in September 
1391. 

Scheduled Airporter Bus Service. Under 
state license the Airporter Bus Service operates 
shuttle service from the Airport IO rpecific 
points on fixed routes. They have an airport 
concession agrement as well as a separate 
layover areas just north and south of the 
termiaal on the lower drive. with an additional 
upper. roadway drop-off area and two lower 
roadway pick-up areas. There are seven privatr 
operdtors. 

Scheduled Carriers. There are four scheduled 
carriers with ai rpr l  concession agreements. 
Grey Line operates exclusive service: to 
downtown Seattle. Aineriran Greyhound stops 
at the terminal as piirt of Ila regular Ekllinghani- 
Portland intercity service. Canadian Greyhound 
makes four daily stops. and Quick Shuttle 
makes six daily trips. All of these operators use 
the lower southern transit terminal. 

Charter Operators. Approxiinately 80- 100 
charier buses acctx  the Airpori rfaiiy in tlte 
MaySeptember period at pre-arranged boarding 
areas. These operators service cruise ship 
operators in the reg.ion. E i g h t ~ ~ n  opentors can 
access the terminal. 

Door-Door For-Hire Van Service, Shuttle 
Express wrves a large part of the greater Same  
area through group loadd trmsit trips to the 
Airport. They can drop passengers anywhere 
on b e  upper roadway and have three pick-up 
sites on the lower roadway. In 1993. \hey made 
about 275 tnps dady to the Airpon In August. 
1993 travel volume increased to over 300 daily 
tnps. 

Courtesy Vans. The largest number of daily 
operations comes from courtesy vans, which pay 
the Port nine cents per outbound trip. 
Operations are restncted !o the third floor 
transit center. Over 140 vans operated by 68 
companies circulate at the terminal (50 
hotellmotel, six off-site parking facilities, 10 
off-site car rental agencies. and two 
iniscellanmeoiis services). in 1988. the CHZM 
Hill study indicated a maximum of 150 vehicies 
per hour on ether the upper or town drive. 
However, recent auromated counts show that 
over 5,OOO vans dai ly  serve the Airport. 
Concentration\ could reach SO0 in a peak hour 
h a d  on this travel demand. Since 19% these 
vehicles have been assigned to the ifansit imter 
lanes on the third flwr of the parking garage. 

Pon record$ fo: 1993 show that off-silt aula 
rentals and remote parking low gtneratc a 
disproponlonate share of courtesy van activity. 
Auto rental companies, I.G., Advantage. Alamo. 
Bsdget. Dollar-Rent-A-Car, I)ayleu, Thrifty 
Car Rend, CIC. are responsible for 30-3S% of 
all councsy vehicle m~vcmcnt. Off-site parking 
operarions, 1.e.. AJaX Park and Fly, Dollar 
Park-,md-Shuttlr. Doug Fox Parking, Master 
Park, the Red L m n  hotel. CIC. generate about 
70% of all coiirtcsy vehicle activity. 

fi)*icdbs. All cab5 must be licmsal io upcrate 
in King County. There arc two type.. of cab 
operations. Full licensed cabs belong to STITA 
(Sea-Tac lnremational Taxicab Asmiation) and 
are made up of irdcpendeni operators who can 
wait for riders at the terminal ad are 
dispatched by Port staff. However. any cab can 
drop-off passengers at the tcrmid, but only 
l i n n r t d  or 'bellcd' cabs wi pick-up at the 
teerminal. "Belled' taxis operak on ihe upper 
roadway for pre-scheduled xavel. T%erc arc 
about 550 mi dispatches daily for both long 
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and short distance fares. Currently 166 fully 
licensed cabs exist. operators pay a $2.00 fee 
to Sea-Tac, of which $1.00 can be passed on to 
the rider. 

P a r d  carriers. There are over 250 Ircensed 
parcel camers with Sea-Tac permits. 

Llmousim Service. Like tams, there are two 
types o i  limousines: Pre-arranged and 
standlhail. There are sever. standlhail 
companies with twelve permits. There are 
permits for 132 pre-arranged limousines. In 
addition, a third class of limousine\ orerates 
vans. Known as contracted camers. these 
operators pre-anange client travel. There are 
twenty contract operators. 

PLANNED IMPROVEMENfS 

This section describes improvements proposed 
for the circulaiion system within the viciniiy of 
the airport. The seution dixusses propod 
highway improvements first. followed by 
discussion of prqmcd transit improvements. 

Proposed Highway Improvements 

The City of SeaTac Comprehensive 
Transportation Plan indicates the following 
improvements to the highway network in the 
vcini ty  of the Airport. 

Sea+Tac SouPh Access Freeway. The South 
Access Freeway would be. similar to the existing 
limited access. divided highway serving the 
Airpon from SR 518 to the north, except that it 
would proceed south from the terminal vehicular 
drives to tie into an extended SR SO9 or the 
regional ftighway synem. As currently 
envisioned, the South Access Freeway would be 
grade separated a! South 188th Street and South 

20th Street. The proposal is jointly sponsored 
by the Washington DOT, the Port of Seattle, 
King County, Metro, the City of Sealac and the 
City of Des Moines. 

State Route 509 Extension. The SR 509 
extension i s  a proposal to connect the SR 509 
freeway from its current terminus a! South 
188th Street through the City of SeaTac. It 
could possihly extend farther south through Des 
Moines to 1-5. As the alignment passes through 
!he Ci:y of SeaTac. i t  wou!d most likely use the 
existing right-of-way owned by the Washington 
DO’r and also may use property south of Soulh 
2 0 t h  Street owned by the Port of Seattle. The 
SR 509. extension would be a limited access. 
divided highway of the Same character as the 
existing SR 509. 

28th/24th Avenue South Arterial. A 
consortium consisting of the cities of Seal’ac 
and Des Moines. the fan of Seattle. Metro/ 
King County. and lml property owners is 
studying alternative boulevard alignments for a 
5-lane arterial IO Serve existing and expected 
I d  access traffic generated by c;ticipated 
development in the cities of SmTac and Des 
Moines. The alternative designs miist anticipate 
the patcntial development of the Aviation 
Business Center in the City of SaTac north of 
South 212th Street. and the potential business 
park development by the City of Des Moines 
west of 24th A~venue South. adjaccnt to South 
216th Strcei. A Final EIS on the project was 
completed in 1993, and suSjbit IO funding 
availability, construction is anticipated in we- 
three years. 

hternotionai Boukvud Enhancements. 
The City of ScaTac is in the prDcrss of 
designing improvements to lnternationrl 
Boulevard (Pacific Highway) between South 
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170th Street and South 188th Street. The 
preliminary preferred alternative involves 
expansion from 5 to 6 lanes (2 general purpose 
lanes northbound, 2 general purpose lanes 
southbound, i continuails HOV lane smith- 
kund. and at least 1 left-turn lane at 
intersections). Plan review is  anticipated this 
spring with construction to be finished toward 
the end of 1995. 

Propored Transit knprovoments 

Region81 Yransit Probct. The goal of the 
PSRC R c g i o ~ l  Transit ProjeEt (RTP) i s  lo 
rtrluce dependence on private vehicles, improve 
iilr quality. limit urban sprawl, reduce energy 
consumption. and protect and enhance the 
regioos communities and neighborhoods. 
Although sti l l  in the planning slages, the RTP 
would likely have a grade-separated light rail 
line cr exclusive husway ctmnecting the airport 
vicinity to downtown S e m k  and other parts of 
the region. Metro has indicated potential station 
:ocxiost adjacent io the air pci.wnger terminal 
and neaf South 155 and South 230th Streets. 
Ali together the R’IP includes a comprehensive 
package of Vansil improvements including: 
Expanded and improved bus servims: expandtd 
prionty facilities for busses and carpuols (HOV 
lanes): and construction of a regional High 
Cqacity Trans!: System using separak right-of- 
way. either in the form o f  a transitway for 
busses or a rail system. Washington DOT i s  
committed to completion o f  the HOV lanes in 
the 1-5 comdor near the airfield. Funding for 
orher plan elements. especiaily rail elements. i s  
uiicenain a: this time. Regional voters will vote 
on this plan in 19%. Figure 5-5 depicts the 
RTA’s ml plan at this time. 

Commuter Ru% As shown in Figure 5-5. the 
proposed commuter rail elenient of the regional 

transportation plan does not directly sene the 
Sea-Tac International Airpon a m .  The reason 
for this is  that i t  has been proposed that the 
commuter rail line use one of two existing track 
systems. One system belongs to the Burlington 
Northern Rail Road (BNRR) and the other the 
Union Pacific Rail Road (UPRR). (%%e 
alignment which would provide the closest 
station capable of serving the airport would be 
located near tongacres Racetrack.) The 
proposed Kent Station. shown in Figure 5-5, 
could also be used to serve the Airport. This 
station is located in downtown Kent. 

The proposed Longacres Station could be 
located west of the site of the former Longacm 
Racetrack. 

Pcoposed initial cornmuter rail service would 
likely focus on the mcrning and afternoon peak 
penods only. Seven peak period runs and m e  
late-arrtval run could be provided on 30 minute 
headways. Service could be increased to 15 
minute hmdways along with incrmes in mid- 
day and weekend seMce. if warranted by 
demand. 

Privatized Personal Rapid Trans& { P M )  
Development. The City of SeaTac is 
consideping the use of a Personal Rapid Transir 
(PRT) system to transport p p l t  within the 
Sea-Tac Airport area, to be developed by 
pnvate parties without publgc funds. This is a 
conceptual plan with details to be worked out 
with pnvate investors who intend to build and 
operate the system for profit. A conceptual 
alignment of the system with possible station 
locations has been developed and i s  shown in 
Figure 5-5. The City o f  SeaTac %as recently 
awarded approxtinatcly $6OO.OW from the 
Federal government to develop detailed 
preliminary rhemaiics of the system. The 
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FIGURE 5-5 
PROPOSED RAXL SYSTEMS IN THE SEATnE - TACOMA AREA 
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request for proposals for this study has not been 
issued at this time. The developers have 
requested that Washington DOT recognize their 
private initiative. 

The City of SeaTac and private developers are 
considering the Taxi 2OOO PRT system. 
developed by Raytheon Corporation. This is the 
Same system that the Chicago area’: METRA is 
considering for a PRT system, with a pilot 
project proposed for a suburban community 
northwest of O’Hare Airport. The Taxi 2OOO 
system is purported to cost approximately 
SI0 million per mile. 

The City of SeaTac proposes IO have a system 
in thc 3 to 5 miles long when cornpieled. The 
number of stations, phasing and their locations 
are conceptual since the project is still in the 
preiiminary planning stage. I t  is likely that the 
PRT sysiem woultl connect in some way to the 
Regional Rapid Transit system which would 
serve the City of SeaTac core arm. A direct 
connection between the PR‘T system and the 
propcsd commuter rail sysizrn is not planned at 
this tinie, although Washingtori CUT has 
requested this concept be examined according to 
potential developers. 

High-Speed Ground Tiansportation 
Commission. The commission srwlied two 
corridors, one betwen Vancouver. 6.C. and 
Poniand. and the other from Seattle to Spokane 
by way of Moses Lake. This study wils 
completed in 1992. A review of the ridership 
pr@jections and feasibility of developing either 
line is currently underway and will be 
completed in lair 1994. 

A study was developed entitled “High Spard 
Gmund Transportation Study - Final Repon; 
October IS, L992,” for the state’s High S p u d  

Committee. 
Extensive suweys and studies were undertaken 
in this effort. Business and non-business travel 
for both highway and Sea-Tac airport uxrs 
were m d i d  with concentrated effort placed on 
trips between the Portland - Seattle - Vancouver 
comdor (NorthlSouth) and the Seattle - Moses 
Lake - Spokane comdor (East-West). 7he 
north-south matkzt was much stmnger than the 
east-west market. 

In 1992 an estimated 59 miliion tcips am made 
in these two comdsrs. but only abut 1.546 m 
by air (728.500 annual trips). There m about 
I10 flights daily between Sea-Tac and Portland, 
Brllingham. Spokane and Vancouver combined, 
or about 10% of daily commercial movemenrs 
at Sa-Tac. By 2020 the report cstimarcd that 
all trwel would grow abut 1 0 %  betwwn 
corridor cities in proportion to cumni autohit 
mode shares. The report showed that north- 
south or cast-west corridor movements were in 
aggregate about the same, but $he north-south 
corridor had a greater likelihood of grater rail 
mvcl than the east-weft corridor. In dill c a s .  
a sm1ion at Sea-Tac terminal would be Le 
greatest destination on any alignment. The 
study also showed that a Bcllevue high speed 
nil station would increase ridership compared 
to a downtown Satt lc  slation due to the ability 
to mainlain higher speeds to the &!levue sution 
regardless of olher influences. 

Without high sped mil, air travel in Lhe 
Poflland-~ttle- Bcllingham-Vancwverconidor 
is projccied to gmw to about 1.5 miliion a n n d  
trips, whik  dl travel will gmw to 104 miilion 
annual trip in the siudy. 

Seveni different rail options were examined 
with lrain speeds ranging from tS5 miles per 
hour (mph) 10 300 mph. Train service w u l d  
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reduce air travel from Sea-Tac airport by about 
10% under the most favorabie rail scenario !o 
about 1.4 million annual air trips, but this is 
stili about 100% over existing travel levels 
among the city pairs studied. Rail travel could 
reach from 2.7 million to nearly 6.2 million 
annual trips depending on the corridor. 
technology and assumptions used. 

Vision 2020. In September, 1990. Puget 
Sound Regional Council (PRSC - formerly 
PSCOG) integrated the Reginoal Transporntion 
Plan (adopted 1982) and the Regional 
1)evelopment Plan (adopted 1979) mto one plan 
entirlcd Vision 2@20. Vision 2020 effectively 
replaces all existing regional transportation and 
development plans and policies and serves to 
guide transportation and related Land use 
decisiohs for the 1990-2020 period. 

In  general. planned improvements are coataina! 
within existing plarrs and VISION 2020 includes 
freeway and arterial widening or additions. new 
aflerial, and regional transit and ferry 
improvements. and transportation demand 
strategies. 

ON-SIW AMPORT ROAD SYSTEM 

Sa..Tac terminal is connwted to the regicnai 
highway system by roads irom the north and 
south. The six-lane north freeway carries mosi 
of the traffic to the site. while the two-lane 
south access road cotrnects to the Sea-Tac 
entrance at SR 99 at about South i80 Stnet. 
Roth roads connect tu the terminal's on-site 
parking structure, freight delivery tunnel. 
parlung garage exir. an3 curbsic!! dropaWpick- 
up areas on separate roadways for each 
function. Single lane ramps from the access 
road connect to both the upper road which 
setvices the ticketing concourse and the lower 

road which services the baggage claim. The 
upper roadway is four lanes wide and the Iowa 
is five lanes. On the upper roadway the two 
curbside lanes are dedicated to pick-upldrop-off 
activity, and the other lanes are for through 
traffic. On the lower roadway, the two curbside 
lanes are used for pick-up activities ar,d the 
remainder for through traffic. 

The upper roadway, servicing the ticketing 
concourse of the terminal, has 1.673 l e t  of 
curb. with four traffic lanes and a 14 fa$- 
4 inches wide sidewalk. The curb lane is 
1 I feet wide, lanes two and three an  9 feet 
wide, and lane four i s  8 feet-IO inches wide. 
The lower roadway has 1 ..MS f q t  of curb space 
with five traffic lanes and a 21 foot wide 
sidewalk to serve the baggage claim area. The 
lower roadway curb lane is 10 feet-8 inches 
wide. lane two is 9 feet- I I inches. lane three  is^ 
10 fwt-5 iwhes. lane four is I ?  fect-6 inches, 
and lane five i s  12 feet-3 inches wide. Pick-ups 
2nd drop-offs are allowed in the lanes next to 
the curb, vehicles leave the uppcr roadway via 
two through !anes and the lower roadway via 
three thmugh lanes. Both roaiwayS have 
20 mph speed h i % .  . 

In the I987 Landside Access Program (CMM 
Hill), the capacity of the ramps to the u p p r  and 
lower terminal roadways was estimated a1 1.500 
and 1.700 vehicles per hour Ivph). respcctivdy. 
The curb lanu were estimatec! at 800 vph. 
Weccnr Federal Aviauon Administration (FAA) 
standards estimate that each added lane n e x t  to 
the curb lane handles only 60% of initial lane 
capaciiy. a third lane handles 63% of the scooIH1 
h e .  e=. Thus;, the 1987 study may bt 
overestimating the capacity of the curbside 
mad wav . 
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A summary of curb space aliocation is shown in 
Table 5-4. 

In a five minute period, the upper roadway level 
(ticketing concourse) can handle approximately 
125-150 private passenger vehicles based on 
FAA standards, including average dwell times, 
ar a maximum of 1,500 vph in the two lanes 
under optiwd conditions. The lower roadway 
level (baggage claim) can handle 80- 100 private 
passenger vehicles since dwell times are 
normaliy longer for baggage claim. The lower 
roadway can handle approximately I .W private 
vehicles per hour with the current configuration. 

The 1987 landsidk access report noted that ramp 
traffic hackups were due to delays at curbside 
during peak periods. At that time. curb space 
was considered to be over uiilited by about 
2 5 %  during peak periods. 

Recently. the third level of the parking garage 
was cvnverred to an expresc parking area and 
transit center for sniall private transit vehicles 
(non-diesel powered) The two additional lanes 
were added for passenger pick-up or d r q e u Z  ai 
six stops near pcdesirian bridges to thr 
terminals. This tnnsit center added 750 fwt of 
mixedwe curb space. These transit vehicles 
are no longer permitted to use the maiii roadway 
system adjacent to the terminal. The Pori 
rslimates the two-lane tmisit madway can 
handle another 100 priva:e transit vehicles for 
departing passengers, or half that n u m k r ~  of 
arrival pick-ups in a five minute period. 
Existing pedestrian overpasses eliminate all 
conflicls with vehicles between the parking 
garage and the passenger ierninai. 

Studies haw shown that about 60% of traffic 
approaching the terminal is from the northem 
access mad and 40% from the southern access 

road. However, 70% of traffic exiu via the 
northern mad and the remainder via the 
southerly access road. This difference accounts 
for part of the on-site recirculation problem. 
The nnrthern roadway is bi-directronal with six 
lanes and a median. The southern access road 
is two-way, divided. with five lanes. While the 
volumes may have changed in recent years, the 
overall disthbution paitem closely parallels data 
for airport access obtained from other sourcfs. 

Traffic voiumrs on the midways vary. however 
volumes peak during mid-day passenger activity 
periods in August. In 1992. the Port conduct4 
a congestion study during the August peak 
period with the resulcs shown in Table 5-5. 
According to airline records and Port estimates, 
daily boardings at Sea-Tac during this period 
ranged from 7.996 to 8,859 passengers,. the 
average k i n g  8,428. P&D estimates that irr 
August approximately 1.5 vehicle trips per 
boarding passenger are on the terminal 
roadway, reflecting loca: traffic recirculation 
from curbside lo parking gatage as well as 
courtesy bus activity. 

The 1992 Pot? Drive Coagestion Study n W  
two congestim spots on the upper roadway 
impacting 75% of all vehicles. These spots are: 

in area, and, 2) The AlasMUnited check-in 
areas. The volume of passengers w e d  by 
these carriers, plus the competitive flight 
scheduling. result in heavy txaffic at these 
adjacent ticketing areas. The m p n  noted that 
the upper road%i~y should be able to 
accommodate 5980 vehicles at any given time, 
but sharp rises during ptak periods result in 
extensive congestionl Typically during the 
August peak, at any 4-5 minute period, the 
actual number of vehicles was only 55-70. with 

1) The Dt!ta, AIIIH~GUI. and N o f i h w t  chwk- 
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TABLE 54 
EXIsI1NC; SEA-TAC TERMINAL CURB LANE SPACE ALLOCATION 

Port &s zone I 162 ti. I 
Comnlercial Bus Zones IX ft. 251 ft. 

P a w l  Zone 121 H. 

184 fi .  219 ti. 

Limousine ancl Yan Zones 50 fi.  123 ti. 

Police Zam 47 n. 
i 

General Trafic Zones I 975 h. I 511 ti. 

1.6‘73 ti. I 1.668 f i .  TOTAL 

I 

5-19 

nu P&D A v t . ~ o n  Tssm 
1 
1 



AIRPORT MASTER PLAN UPDATE 
1 

TABLE 5-5 

UPPER A h P  LOWER ROAEWAY TRAFFIC VOLUME 
SEA-TAC TERMINAL PEAK PERIOD TRAFFlC VOLUMES 

AUEWI 1992 UDW Drive T d R c  Volume I 

. .  



the majority of the vehicles at the loading areas 
of the five major carriers. 

OWSITE TRAFFIC PA T E R N S  

Vehicle Classification, Occupancy. and 
Trawl Pattern Studies 

In the Port of Seattle Drive Congestion Study 
completed in 1992. 23% of all vehicles on the 
Upper W v e  were courtesy bus. vans. or 
multiple occupant vehicles; on the lower dnvc 
the figure was 2: 96. This observation I d  to 
development of the additional curb space inside 
the parking garage on the third level, with 
special budvan loading areas, and indicates that 
thc balance of vehicles art pnvate autos and 
QXI5. 

Rcsulls from a 1994 Port of Seattle Sa-Tac 
pilssenger survey showed average vehicle 
occupancy was 2.3 persons per parked pnvatr 
airto. In May 1990. for-hire shuitle vans were 
surveyed by the Pon and had 2.W passengets 
per vehicle. with nearly 25% of all vehicles 
empty when surveyad. Dam from a Port of 
Seattle survey completed m July, 1990 utimtd 
the follornng occupancy ram for courtesy type 
vehicle mps: I )  Off-Site Car Rentals - 1.75. 
2) Off-Site krkrng l a i s  - 1.8; 3) MIS. 
Countsy vehicles .65: and, 4) Hotel Courtesy 
vehicles - 1.25. 

The Port has wnductarl previous sludia with 
somuhat similar muits. although PBLD notes 
that the classrfications and mrthds used in 
these surveys were somewhat different and a 
przcia direct companwn among these surveys 
Port studies i s  difficult due lo methodolog) and 
terminology used in different uudles. 

Autos amnng at Sea-Tac also varied in Ihcir 
on-airport travel pa:seems. First, of ai! travelers 
amving by private e r .  39% arc dropped at the 
curb. 31 !% parked on-site, 17% parked off-site, 
and about 9% of autos dropped passengers off 
at curbside and rhen parked on-site. Thus, only 
about 40% of autos arriving at Sea-Tac actually 
park on-site. with 17-19s parking off-site. The 
vast majority of autos park less than 24 hours, 
although about 45% of all passengers do arrive 
or d w  from a car p k t d  in Lht: garage. In 
1993, Sea-Tic records show that 53% of all 
autos used IRC short-term parking area, with 
about 14.300 cars using the gmgt's 8,OOO 
public spaces daily in August the peak tnvel 
month. Shon-term pwking spaces have a fairiy 
high tum-over rate. while Lhe long-term on-site 
parkes are rare. Port m r d s  show thai the 
median length of stay for 41 cars is 45-60 
minutes, reflected by the fact hi 53% of 
patape users use short-term parhng. Qnly 10% 
of autos stayed mer 4 hours with 70% of those 
staying over 24 hours. Thus, vcry few long- 
lei% parken use the on-site garage or stay over 
fQU? hOUrS. 

In 19a, a survey by Ihe Mall Assoclalcs 
showed that f ie Inwr madway avcraged: 68% 
pnvate cars; 1 1 %  courtesy vans; 14% auto 
nntais; 5% wis; 3 %  buses.; d, 2% othtt 
vehicles. On the upper roadway curb (tsketlng) 
the vchicic distribution ws a3 foll~tus: 59%; 
cwnesy vans 13%; rental vthicies 16%; taxis 
6%; buses 5% and 0th vehicles 3%. The 
lobw roadwry handled about 20% more 
vthaclcs than the uppzr roadway. 

In August 1992 a w i t  rchicfe classification 
audy was undertaken by the Port of Seattle. 
with the following results: 91% courtesy vans; 

vehicles. Port nhicles w e  primarily evtdcnr 
8% fot-him shuttle: and 1 %  p ~ n  bilm and 

5-2 1 



 in^ the normal morning and afternoon peak 
periods. There were a fairly constant 130-150 
courtesy vans every hour between 6 a.m. and 
midnight. There were 10-17 for-hire shuttles 
every hour from 1O:OO a.m. to midnight. (18) 

On-Site Vehicle Traffic 

Table 5-5 previously showed actual vehicle 
counts taken in 1984. Table 5-6 shows 
projected changes from 1984 to 1993. Signifi- 
cantly. while daily passenger activity ( i ~  the 
Sea-Tac complex) has increased by 40%. (based 
on P&D's analysis of available data) traffic 
volumes grew hy PO more than 12%. 
Projections made for 1993 in another study far 
the Port. projtcted a continuation of this trend. 
particularly for arriving and departing 
passengers who increasingly appear to be using 
shutUm, courtesy vehicles, and group drop-offs 
as their prefemd mode of srrivsl. 

PARKING SYSTEMS AND P€DESTRIAN 
ACCESS 

Figure: 5-6 shows the location and number of 
both on and off-site parking spaces for the 
public and *-Tar employees. 

On-Site Terminal Payking 

Pedestrian overpasses. which pass over the 
roadway system, connect the krmid directly 
with the parking garage, which holds 
approximately 9.400 public spaces for all 
parking. The g a q e  was expanded to izs 
present SIX in 1992. The structure contains 
approximately I ,%XI spaces designated for rental 
cars, approximately 400 spaces for employee 
parking. I ,OOO short-term "express" spsces and 
7,000 general spaces for a total of 9,400 space 
in the structure. fn 1993. the third floor of the 

structure was assigned to short-term "expteJs" 
parking for approximately 1 ,OOO spaces, as well 
as transit pick-ups and drop-Qffs for vans, 
courtesy buses. and off-site parking garages. 
This new "express" parkrng area has its own 
entry a m  with a "pay-on-foot" cash system. 
There are two entrances to the m a n  part of the 
garage, convenient for north or south 
approaches. One eight booth cashier exit arm 
serves the main garage. 

Parking rates vary hy length of stay. The 
Express parlong area is SI for up ti, two-hours 
and an additional $1 for a third hwr. The 
general terminal rate is 52 for the first 30 
minutes; $3 for the first hour; $4 lor 2 hwn; 
$6 for four hours; $8 for 8 hours; and $10 for 
up to 24 hours. In addition, the City of SmTac 
levies a transaction tax (59 cents) for each 
vehicle in the garage, plus P state 8.2% salts 
tax. 

Ba.d on Sea-Tac mords the garage has  J~QI 
an annual growth of 5 %  per year in paskal 
vehaclcss, growing From aboui 6.8W pet average 
day in 1984 to 10.340 p r  average day in 1993. 
During the August peak period. nearly 14.400 
vehicles usal Uae garage daily in 1993. This 
40% difference beiwcm aveage manth and 
peaks month activity is consistent with terminal 
parsenget activity. The sample in Table 5-7 
shows d a l y  acuvity record for B mat 
weekday. Nearly 40% of dl parhng ectivi~y is 
in the 10:W a.m. to 2:OO p.m. period. Other 
important, but far smaller activity perwds zppt 

5:00-8:00 a.m. and 4:OO - 8:OO p.m. 

off-site Psrrking 

In m n t  ycan ,  a large number of off-rim 
parbrig facilitm, clustend dong State Route 99 
(SR99) have opm, These lots have PbWt 
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TABLE 5-6 
SEA-TAC TERMINAL CHANGE IN AVERhGE DAILY VENICLE TRAmC 

Source: CHZMHiII. Landside Access Plan, 1987418 Dotiverl frcrm annual pusangar 
activity, less wnnec?ing pusengum. 
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6-700 I 527 
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9-10,OOO spaces according to recent studies for 
both the City of SeaTac and the Port of Seattle, 
although the number flucluates based on actual 
operators and on-site parking prac!ices. A 
repon in 1988 showed about the same number 
of off-site parking spaces. Table 5-8 shows the 
location and si% of these off-site facilities. 
Rcviously cited data show that 17%-19% of 
Sea-Tac travelers use these off-site iots, which 
appear to be favored by long term parkers for 
heir r c d u d  long-term fates cornpafed to the 
on-ate terminal. Opcnion run courtesy 
shurtles to the Sea-’fac terminal for off-site 
users and these represent a considerabie share of 
on-site roadway vehicles. 

Since an average of 500 cars remain over-night 
in the on-site garitge. they nptesent an 
important element of access to the terminal for 
usen. Parking raes vary but typically are 
$5-sa daily, PIUS sal= tan and city of S ~ T X  
paviung charges. No data exists tm actual 
occupancy rakes. but Port staff esumam !hat 
off-site parkeen mrnain 3-5 days wlth B 70% 
occupancy m1e. Figure 5-6 shows the general 
concentration of afca parking. 

Em@ yss Patking 

The Port a b  has employe parking scattered 
around the rirticld as shown in Table 5-9 
totaling ahout 4,300 spaces Due IO work shifts 
about 8.200 employees have parking pennits to 
use these lots (2.5 permits per space maximum). 
Shatle buses connect the north and riouth lots 
with the main termina:. hi 5 near lhe garage 
has 200 spaces southeast of i\w garage and 
another 100 spaces arc east of the tunnel accw 
to the terminal but do not requin shuttle sewice 
ar>d about 300 employees park inside t k  
:enninal garage. Port lot users pay $19 
monthly for parhng pcmurs. There are othe-r 

employers on the Sea-Tac site which have 
employee parking adjacent to their haElgzn and 
buildings. However, there are no estimates of 
parking spaces allocated to these UYW. 
Figure 5-6 shows the location of area parking 
lots. 

Employee PurLIryl Rehwation 

There currently are about l.SM airlidairpan 
employee parhng spaces on remole IOU in tht 
vicinity of South 192nd Street and 28th Avenue 
South. Most af these spaces arc to be moved to 
the north urd of \he airpart to a site pnviody 
identified and ~viewfd in the Pon of Seattle’s 
Parlung and Facilities Expansion Project US. 



TABLE 5% 
OFF-SITE PARK AND RlDE UYlS 

Muter Rrk. Pscifi Highvay So. 

U-Save Park-N-FI 



TABLE 5-6 
SEA-TAC EMPU)YEE PARKING AREAS 

1 No. 1 - Main N o h  Emnltrvm b i t  I 1.517 I 
No. 2 - S m o d a r y  North Employee Parking 700 

600 

I .500 
4,317 8.2M 

I NO. 3 - knployse Closeln Parking I 
, CTunnel area. lot 5. 5th f l i w  of terminal garage) 

No. 4 - south ~ p l c I y & e  Lo1 . 
SoUrce: Pon of Seattle Unpuhlishrd Rmvds. BRW. Sea-Tac P q l e  Mover Study, 1991. 
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SECTION 6 
EXISlYNG UTILiTiES 

IN TRODUClTON 

This report section describes the existing uliiiiy 
syslems and services at the Airport. The Port 
of Seattle i s  authorized to own, opra’r and 
maintain pubk  utility systems under the RCW 
Title 53 (Port Districts). Sea-Tac Airport 
utililies are the responsibility of the Aviation 
Division Mainaging Director. 

DQMESlYC WATER SUPPLY 

lhis description of the existing water system i s  
basat on information from: Airpun Compre- 
hensive Water System Plan. Nwmn Dennis & 
Associates, Inc.. Aupm 1991. The Airport 
owns and operates the water system as i ts  own 
purveyor and sells water to its tenants. Day-to- 
day +ration of the Sea-Tac w a w  system is  
carried out by the Sm-Tac Facilities and 
biaatenance DEpanment. The POS Fire 
Lkpariment has overall responsibility for fire 
piuteclion services wiihin tbc Airport. 

We?u Service Am8 

The cxisting Sea-Tac Airport water system 
service arm i s  limited to the property o w d  by 
rhc Port which i s  being uscd for aviation related 
operatians. Metered connections to the sca-Tac 
system are cumndy being incnasai in number. 
and pntwndy there are 71-75 connections to 32- 
35 teomts on rhe system. This a m  is  generally 
hounded on :he east by Slate ROUE 99, on the 
west by 12th Avenut fouth. on the north by 
State &?;le 518 and on the so ir lh  by South 
lSBth Street. No rcsidenliai uses are connected 
to the Sea-Tac water system. A d d i t i d  
prowrty own4 by UK Pun in the vicinity of the 
Airport is within the service a r m  of other 
purveyors in the area. Future expansion of the 

service area will be limited io those 
developments on Porl owned property which are 
proposed for aviation related facilities. 
Negotiation of z service area agreement with the 
Highlint Water District may be required if the 
Port is to expand the service a r e  for the area 
south of the Airport. 

Wamr Demand 

The cunert water demand of the Sea-Tac water 
system is  estimated at approximately 233 million 
gallons annually or approximately 0.64 million 
gallons per day. 

Watsr Sup@# 

Under normal operating conditions, the Airport 
rrceivcs its water from the Cedar River Pipeline 
Nurnbe: 4. a Winch. concrete transmission 
main. This facility originates ai  Lakc Yaungs. 
which i s  southeast of the City of Renton and 
approximarely nine m i l s  from the Airport. Thc 
Seattle transmission main enters the Airport 
prqerty from the east along South 16orh S m i .  

The Airpon warer system i s  supplied entirely by 
a d i m t  service connection from the S l y  of 
Suttle water s y w m .  Warer is puxchascd at 
rebail commercial rates through two 24 inch 
meters located near the northcast comer of the 
Airport. In addition, a inanulll intertie with the 
Highline Water District at the souul md of the 
Airpon provides a backup source of supply in 
the evwt of interruption in the Seattle supply,. 
This  intenie requiiu manual operation and no 
intenic agreement exists for t t i s  connuxion. 

T k  existing connections to the Seattle system 



are somewhat vulnerable because they are 
located adjacent to each other and therefore both 
subject to localize system failure. In addition. 
the enisting domestic jockey pump has been 
found to be inadequately sized to meet existing 
domestic demaqd requirements. 

Stor- 

The Port of Seattle maintains up to -700,ooi) 
gallons of on-site storagt in an clevatal 
reservoir at the northeast comer of the Airport. 
Additional storage is available in the City of 
Seattle system and their 20 million gallon 
Rivenon Heights reservoir is located less than 
one mile north of the Airport. 

The combined storage available fmm the on-sitc 
reservoir and the City of Seattle's Rivertan 
Heights reservoir i s  adequate to meel existing 
and projected water system storage require 
ments. 

The City of €cattle Rivenon Heights Reservoir 
provides fire msewe stonge and a panion of 
the standby storage quircmmts. although 
availability of water from De Riruton Heights 
facility is subject IO limitations by the clewion 
of the facility in relation to the Sa-Tac system. 
I t  has been found that water can no; be provided 
under greater than 50% reservoir drawdown 
conditions. 

~ m p i q j  system 

The two 24-inch mains that serve the Airport 
arc connected directly to the pump slatim and 
serve as suction headm for the pumps. The 
pump station is located at t t i  northwest conic% 
of ik intersstion of Air Cargo Road and South 
161st Sucet. 

The existing domtstic pumping system is 
insufficient in capacity to meet existing and 
future water system demands. Also. 'the 

existing configuration of pumping to the 
elcvavd reservoir fur subsequent gravity flow to 
the distribution system does no! provide the 
pressures desired under normal operating 
requirements. Presently. when demands ex& 
the capacity of the domestic system, the fire 
pumping system is act i~ted to assist and 
pnvide the required pressures. High anas of 
the Airport nuu the elevated storage tank can 
not be supplied fmm the tank and a stpiate 
pump is required to serve hew facilities. 

Based on the analysis of the existing fire 
pumping system described in the A i p n  
Comprehensive Waccr System Plan, the  system^ 
is determined to be .adquak for both existing 
and projected system rcquinments. Howmr. 
it i s  currently activated under relatively small 
denland conditions. This situation contributes tn 
the potential for water hammer and surge 
damage to the system and facilities. Revising 
the domes& pumping system to provictc firs 
now requirements for all faeilities ex- those 
requiring high firc flows [such as hangan) 
wuld rcducc thc fqucncy in which the fin 
pumping sysrem is activated. 

Dtrtr#uaion System 

The main portion of the primary distribution 
Imp i s  composed of 24-inch ductiie iron pipe 
conuructcd in rht carly 1970's. and i s  inter- 
s p e d  with smaller diameter loapt pnd 
cmxy%ons amnd main buildings and facililies. 
The typc and condition of 8.W tincar f& of 
pipclim cas! of the termid is unknown and this 
iine m a y  be pan of tht A i m ' s  dimibutisn 
system. If this line it stiil in sewice. it is 
appmximately 45 y m  old. 9nd future problems 
can be anticipatrd. 

Bcsaust of the hydra* gradient of the Wtk 
supply. all waw amturnad by the Sm-T;ir: 
system is pumped. Undcr n o d  opemtkng 
conditions the system supplies water to the 
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various Airport facilities by pQmping to the on- 
site elevated storage mm-oir and gravity flow 
from that facility. Under high demand 
conditions, such as a fire, a bank of eight fire 
pumps are available to boost the system 
pressure and provide the high pressures and 
flows required in such an emergency. 

W8ter QurUty 

Cross-connection control and emergency spill 
response prograins arc critical to the protection 
of water supply quality. Satisfactory programs 
addressing these issucs arc in effect. 

The S w e  Department of Health requires 
monitoring of water quality throughout any 
public water system. This requirenient i s  in 
addition to the water quality testing programs 
carritd out by the City of Seattle. 

ELECTRIC POWER DISTRIBI1~IOM 

The main power system is fed by P ~ e t  Sound 
Power and Light through two substations. The 
North Substation receives 12.5 lcv power from 
either of two Puget Power suhstatiuns. Bow 
Lake and Asbury. The South substation 
receives 12.5 kv power from either of two 
Puget Power sabstatiuns. Manbttan md 
Swcptwing. Each substation pirvidcs six (6) 
12.5 kv fccdets and has a tmkfotmer MI the 
Puget Power side which provides six (6) 
4.16 kv feeders, for a tota! of twelve (12) 
12.5 kv feeders and iwelve (12) 4.16 b f&n 
into the Airgorl. These 24 feeders are muted to 
transformers. via cabie vaults and utiliiy 
tunnels. ell of whose secondaries a n  480 volts. 
This lower voltage is distributed throughout the 
faciiity. and provides all lighting and tenant 
needs. 

In addition to the above main power system, 
two smaller 12.5 kv subsyitems are separately 
fed by Fuget Power. One is limited !o the 

Weyerhausm hanger on the west side of the 
airfield, and the other serves the inflight 
lotchen, Pon equipment shelter, and the water 
tower on the east side of the Airport. 

The emergency power system is a sepanls 
4.16 kv system served nonnally through tie 
breaker swtck 52. This  system 4mcs i d s  
through tm ( 10) emergency transformers in !he 
Passenger Terminal, Parbng Terminal, and the 
North and South Satelliws. Its primary function 
i s  to provide back-up ekc:ncal power to the 
Field Lighting Vault for all AOA (Air operation 
Area! runway and taxiway lighting and c n o d  
communicalion and control systems, as required 
by the FAA. 

Two 600 Inu 4.16 kv diesel generaton a# 
located in the Main Tehni~l  Switchboard 
Room. When commercial power loss IS tensed. 
both generators stan. The first to, corne up to 
voltage picks up the Field Lighting Vault 1 0 4  
The secrnd generator automaiicalty . synchronizes with the on-line generator and the 
above ten tmnsformers arc switched ta the 
emergency pow thru tie-brraPiw switch 52. 
This action is nonnaily compketed within 30 
feconds. On the average, every fifth light 
f ixtun in pubhc areas is  conncned, and other 
w n t d  Port funcliont mnacted to t l i i  !en 
emergency wansfomera teatye pawcr. 

Then are Pddlaonal uand akint emergency 
gureramrs ai the fin sta~on,  thc m a i n t a t m a  
building. and pump house. 

The Pon dries not cumally provide a 400 HZ 
aircraft ground power system. n e  Po3 p h i  
to double the capcity of the emergency system 
stna the existing sywtrn IS fully I&. Ttrt 
Port IS currently prcpnng a study which 
describes the ursong cloctric power distributron 
system. the r u m t  eletnd d c d s  and 
futurt improvements. This study is  antiaprued 
to be completed by the end of 1994. 
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IRlDUSTlPIAL WASTEWATER SYSTEM 
IIWSI 

The industnal wastewater collection system was 
designed and constructed based on 100-year 
criteria to m i c e  135 acres 3f paved area. The 
system consists of a network of underground 
trunk semrs and surface gutters designed to 
wlloct, kcat and dispose of wastewater from 
areas of aircraf~ fueling. washing and 
mainunanco, air cargo handling, de-icing and 
the main parking garage. The system's 
treatment plant Yemoves solids. fuel. and oil 
from the wastewater with three lagoons and 
dissolved-air flotation (DAF) treatment. Olant 
effluent is  then piped to a p i n t  downstream 
from the Des Moines domestic sewage treatment 
plant. when i t  joins that planl's effluent and is 
cmveycd to Puget Sound. 

Based ai the coiielusions found in the Task 3 
Report-Extsting lndustnal Wastewater System of 
the Comprehensive Stormwaier and lodustnal 
Wastewater Nan. ilie IWS is if\ fairly good 
condition with no evidence of stwctum! 
deficrenciu. However, storage in addiiion to 
that provided by the t h n t  lagoons is d d  
under the present conditions. Morlifications to 
the IWS m i c e  area and futurc airport 
expansion would also increase t k  volume Qf 
storage nesded in the lagoons. 

Future expansion of the IWS is currently being 
acid& through and NPDES permit and an 
w m J l  planning program. 

STQRMWATER DRAINAGE SYSTEM 
ISDSI 

Tht descnpuon of the existing stormwater 
dmnage system is baM: on informauon 
obuined from the Idurnof Waswwcucr Sysrcm 
and Sfonnwrr Drarmp Symm Srruly. Am? 
~ymnntis & Assncdwc~, Inr.. Apnr 1993. The 
system at !ha-Tac typically dmns areas free of 

industnal waste such as water runoff from mf 
tops, runways, taxiways and roadways which 
arc typxally free from oil. fuel, and de-icing 
contaminants. 

The SDS has  been divided into eight drainage 
areas as dictated by gravity flow and natural 
drainage boundaries. The total drainage arca is 
approximately 790 acres, and the conveyance 
system consists of 1,45 1 manholcs/catch barins 
and 185,600 linear fect of piping. Pip siues 
range from 4 tu 60 inches in diameter. Om 
pump station is also included in the system and 
is located on the east ude of the Airport. 

There are eight dischrge locahons fur the storm 
drainage system. Thrcc discharges are locatrd 
at the north end of the Airpart which dmn into 
M e  Reba and then into Miller Creek. Five 
discharges are located at the south end and drain 
into Des Moines Creek. 

The storinwater drainage system i s  in fairly 
good physical condition. Thc system however 
does have hydraulic capacity and surfam 
ponding problems. Part of this can be ataxibuted 
to the change in system sizing regulations which 
have wcumd through the years. Specific SDS 
deficimcies. along with a dslailcd analysis of 
the system, an identified in the aforemenboned 
1993 uudy. Thcn are also certain amas that 
drain into Ihc SDS which should drain into the 
IWS. These areas are also identified in thc 
1993 study. 

SANfYARV WASTE 

Sanitary wask i s  mveyed to b e  Midway and 
Val Vue Sewer Districts for t r c a m t  before 
finally being discharged ir." Pugti SCUM. The 
exisung sanitary sewer system consists of 
$mVity type sewer matns. and thuefore thue 
are (M pumping nquittments. The existing 
system IS in good condition and is sized 16 
acapt the loads anucipted in the forescahle 
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future. Possible minor improvements, upsizing 
of pipes, m y  be raquiml depending on futurc 
development. 

mere an two aircraft waste disposal poinu. 
The disposal point by the North Satellite is 
owned and operated by Uni'd Airiines. The 
otter i s  used by the remaining airlines, and is 
coordinated by Northwest Airlines. 

NANc1IILcfAS 

nert is a six-inch g u  line along Pacific 
Highway South lhar branches at 188th Street I with service: west into cks Moines. The Airport 
is  w.rvtd with branch lines from these mains at 
seven points with twoinch. four-inch, and six- I inch lines. Existing on-airport lines can 
extendat to arcommodate expansion. The 
demand on the mains i s  depetMknl on service to 1 a mud, h g e r  mi- ma. 

n?LEPMUM COMMUNICA nONS 

Tl?cre are three lclcphone systems providing 
i 

mia at the A i m .  All public telephone j service i s  provided by us. west 
Cummunications. 

1 

i 1 

1 

I 
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OLOSSARY Of  TERMS 

*A" 

A-WFiGHTT5.D SOUND LEVEL - The sound pressure level which has bcen filtered or weighted to 
approximate the Mponsc of human hearing to differtnt frequencies (dBA). 

AC - Advisory Circular published by the Federal Aviatioti Administration. 
i 
1 ADPM - Average Day of I.!! P& hildnth 

AFB - Air Force Base 

AIA - Annual Instrument Approaches 

AIR CARRIER AIRCRAFT ~ Aircraft with more than 

AIR CARRIER AIRLINE - An airline ctnificawd in accordance with FAR Part 121 o? 127 to d u c t  
scheduled services on  specified routcs oprating aircraft with more than 60 seats. Thcse ilir carrim 
may also provide nonJchedultd a r  chartcr services as a secondaq o p t i o n .  Four m e t  groupings 
have been designated for sutisiical and financial d m  aggregation and anaJy5is. 

1. 

2. 

mls operated by an air carrier airhe. 

MAIORS; Air camers with annual O~WSIUR~ revmues palet  than X I  billron. 

NATIONALS: Air Carnen with annual opuating revenues between tlOOmillion and 
$1 billion. 

LARGE REGIONALS: Air carnets wth mnual sptmtiing revenues between $20 million and 
$99.999.599. 

4. MEDlfJM REGlOKAtS: All carries wrth m n d  operating remwes less than f20 million. 

AIRCRAFT MIX - The relative pemtagt of opcnusns conducted at an aiqm by each of fwr cloucr 
of aircraft differentlatad by gross talieoff wenghi and number of cngims. 

3. 

AIRCRAFI' TYPES - An arbitrary classification system which identifies ind ggmp pintaft having 
similar opcratiotra) characwristics for the pulpose of computing runway capacity. 

AIR NAVIGATIONAL FACILITY (NAVAID) - Any fzciliiy used for guiding or m v o l l i n g  flight in 
the air o r  during t k  landing or takeoff of airciaft. 

AIR ROUTE SURVEILLANCE RADAR (ARSR) - long-range ndar which increases the capability 
of air udfiic mnml for handling heavy enmule taffic. An ARSR site is usually lmwd at some 
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distance from the ARTTCC it serves. Its nnge is approximate!y 2 0  nautkal miles. Also called ATC 
Center Radar- ..- 
AIR TAXIKOMMUTER AIRCRAFT. Aircraft with 60 seats or less operafed by a commuter m e r ,  

AIR TAXI OPERATOR - An operator ceflificated in a c c ~ M ( ~  with FAR Part I35 and authorized to 
provide, on demand, pubiic transportation of persons and propcw by aircraft. Generally operavs small 
aircraft “for hire” for specific trip. 

air taxi operator. or au carrier. - 

. 

AIRPORT ENVIRONS - The area surrounding an airport that is  affcctcd by airpost aperatiOns. 
-” 

AIRPORT LAY OUT PLAN (ALP) - The current and planned airport development pt¶Iay& which m y  
be part of an airport master plan. 

AlRPORT MASTER PLAN (AMP) - A long term development plan for an airport. adopted by the 
airport proprietor. 

AIRPORT NOISE COMPATIBILITY PROGRAM - A program developad in a c c o a c e  with FAR 
Pan 150, inctuding, measures proposed or taken hy the airport operator to sbjuce cxtsthg tmmpatible 
iand use and to prevent the introduction of additional incompatible land uses within ths a m .  

AIRPORT SURVEILLANCE R.4DAR (ASR) Radar providing position of aircraft by azimuth and 
range. I! is designed for a range of 50 miles. Also called ATC Terminal Radar. 

AIR ROUTE TRAFFIC. CONTROL CENTER (ARTCC) - A fasility cstablrshed to provide air traffic 
control service to aircraft opcabng on an IFR night pian witkin controlled vrrpase and principally 
dunng !he enroute phase af flight. 

AIRSPACE - The space lying above land or water which is to conduct s a ~ p u t l s l  
operallons. 

ALERT AREA - Airspace which may contarn a high volume of prim tnitiing a~tiwues or u n u d  type 
of anal activity. 

ALP - P.~rport Layout Plan 

ALSF-! - Approach Light §ystem with Scqueclct Flasher Lights. 

ACE - Above Ground Level 

ALS - Approach Light System 



AMBIENT SQUW LEVELS - Ambient noise is !he mral noise associated with a given mvimnment 
and usually comprises sounds from many diffmnt sources both near and far. Ambient noise IS ofwr 
defined in terms of the following statistical indicators: 

L10 - the sound pressure level exceeded 10 percent of the timc 
W 0  - the sound pressure level exceeded 50 percent of the time 
L90 - the sound pressure level exuded 90 percent of the time 

ANCLUC - Airport Noise and Compatible Land Use Control Plan: an FAA sponsored land use 
compatibiliky planning program preceding Part 150 Airport Noise Compatibility Program. 

APPROACH CONTROL SERVICE - Air traffic control service provikd by a terminal area traffic 
control facili!y for arriving and depaning IFR mrcrdft and, on occasion, VFR aircraft 

APPROACH FIX - The p i n 1  from or over which f i ~ l  approach (IER) to an airpoil is executed. 

APPROACH LIGHTlNG SYSrEM - Approach lighting systems (AW) are configurations of iights 
posidoncd synimeuically along Uie extended runway mtuline and extend towards the approach. An 
ALS augments h e  ekctronic navigational aids. 

APPRQACH SLOPE - Imaginary arcas exltnding out and away from the approach ends of runways 
which a* to be kepl clmr of obstructions. 

APPROACH SURFACE - An element of the airport imaginq surfaces, longitudinally centered on lhc 
extended wnway centerline, cxtetidinp, upward and outward from the cnd of the primary surfam at a 
designated SI+. 

AREA NAVIGATLON(RNAV} - A method of navigiitron char permits actcraft operations on any dumd 
course within the coverage or stationed-nfccnnce navigauon systems or within the limits of self- 
wnwned system capability. 

ARFF - Ahrpon Rescue and Fire Fighting. 

ARTS-111 - Auiomated Radar Terminal Service - Phase 111. A terminal facility in the air Wfic  mvO! 
system using air ground communications and lgdv inklligcnct to detect and display penimt darn w h  
as Right identification. altitude and position of aircraft operating in the terminal a m .  

ASDE - Airport Surface Detection Equipment 

ASV - Annual Service Volume ~ a reasonable estimate of the airfield's annual capacity. 

ATCT - Airport Traffic Control Tower 

ATC Air Traffic Control 
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ATlS - Automatic Terminal lnfonnation Service 

AVERAGE DAY PEAK MONTH (ADPM) ACTIVITY - Activity (passengers or aircraft operations) 
in the average day of the peak month of the activity. Average day activity is obtained by dividing the 
peak month activity by the number of dzys in the month. ADPM activity is used for planning airport 
requirements. 

AVlGATlON A N D  HAZARD EASEMENT - An m m e n t  which provides right of flight at my dhtllde 
above the approach surface, prevents any  &struction above the approach surface. provides a right to 
muse noise vibrations, prohibib the creaxion of electrical interferences. and g w l s  right-of-way 
to remove trees or structures above the approach surface. 

"B" 

BASED AIRCRAFT - An aircraft pcrmanently stationed at the airport, usually by some form of 
agreement between the aircraft owner and airport management. 

BUSINESS JET - Any of a type of turbine powered arcraft carrying SIX or more passengen and 
weighing less than approximately 70.000 pounds gross takeoff weight. 

'C' 

CAT I - Category I Instrument Landing System. (Minimums: decision height of 200 feet; Runway 
visual range 1,8N feet). 

CAT I1 - Category If lnstrunicnt Landing System. (Minimums: decision height of IO0 feet: Runway 
visuat range 1.200 feet). 

CAT Ill - Category 111 Instrument Landing System. (Miomums: no decision height; Runway visual 
range of from 0 to 700 fael depending on typc of CAT 111 facility). 

CALIBRATION - The procedure usml ID adjust a computer model so that it matches base year of 
present day conditions. 

CAPACITY - The maximum number of vehicles which haw a reasonable expectation of passing o w  
a given section of 3 lane or a madwr;y dunng a given penal under a specifid ripeed or level of service. 

CAPACITY MANUAL - Special Repon 209 publish& by the Highway Research Board (now 
Transponat:on Research hard). Current mue is 1985. 

CAPACITY RFSTRAIKT - See Trip Assignment. 

CENTER'S AREA - n e  specified airspce within which an iilr mu!e tnffre coni-ol cenRr provides air 
traffic control and advisory scwice. 

A-4 
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CFR - Crash, Fire and Rescue (now called Aiqmrt Rescue and Fire Fighting (ARF'F) 

CIRCLING APPROACH - A maneuver initiated by the pilot to align the aircraft with a runway for 
landing when a straight-in instrument apprcach is not possible. This maneuver requires ATC clearance 
and that the pilot estab!ish visual reference to the airpoil. 

CL - Centerline 

CLEARWAY - A defined rectangular area beyond the end of a runway cleared or suitable for use in 
lieu of runway to sahsfy lakeoff distance nquinmonts. 

COLLEn0.R - A roadway with no control of access providine movement between residential arcas 
and the arteriai system. 

COMMERCIAL SERVICE AIRPORT - A public airpon which received scheduled passenger'scrvice 
and enplanes annually 2.500 or more passengers. 

COMMUTER CARRIER - An airline cenificattd in accordance with EAR Pan 135 or 121 that operates 
aircraft with a maxinrum of 60 a t $ .  and that provides at least five rchzrtuled round ujps per week 
hcrwben two or more points, or that canics mail. 

CONICAL SURFACE I An imaginary surfircc exicnding uowml and outward From the periphery of 
i h r  horizonmi surface at a slope of 20 to I lor a horironml'dislance of 4.000 feet. 

CONNECTING PASSENGER . A passenger who bards an aircraft d i w t l y  after deplaning fmm 
mnoiher flight. On-line single canicr connections involve flights of the same carrier. while interlinc or 
off-line conncctims invotve flights of two diffexcnt uniers. The w m  connection can also be applied 
IO f:eiglii shipments. 

CONTROL AREAS ~ Thew cunsisl of h e  airspw cksignaicd as VQR Federal Airways. additional 
Control A m  Extensions but do  not. inciurlc the Conlinental Control A m .  

COhTROLLFD AREA ~ Airspacr within which some or hi1 aircnft m a y  be subject KO air traffic 
control. 

CONTROL TOWER - A eentral operaliens facility in the rerminal air traffic control ryslcm nwrsisting 
of a tower a b  structum (includmg an associated IFR room if taw qui@) using airlgmund 
communications and/or radar. visual signaling and other devices to pmvide safe and expeditious 
movement of terminal air traffic. 

CONTROL ZONFS - 'These are area: of controlled aimpan which extend upward from the surface and 
terminate at the base of the continental control area. Conml zones ihai do not uiiderlie the continend 
control area have no upwr h i t .  4 conlrol zone may include one or more airports and is normally a 
cirL-thr area with a radius of 5 smtuic rniiu: of any extensions neceuary to include instrument dep;vtun 
and arrival paths and are regulatory in nature. 
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COmOLLED AIRSPACE - Airspace designated as continental control area. control area, control 
zone or transition area within which some or .ill aircrait may be suhject to air traffic control. 

CRITICAL LANE VOLUME ANALYSIS - A short-cut technique for relating the levei of service at 
interjections to traffic volumes in the "critical lane.’ 

CROSSWlND RUNWAY - A runway aiigned at an angle to the prevailing wind which allows use of 
an arport when crosswind conditions on the pnmary runway would otherwise restnct use. 

CURFEW - A restriction placed upon all or certain classes of aircraft h) time of day, for purposes of 
reducing or controlling airport noise. 

CYCLE - The time penod required for one complete sapience of vchiclc traffic signal indications. 

‘D’ 

D - Dual Gear Aircraft 

DEClSlON HEIGHT (DW) - With respect to the operation of aircraft. this nmns the height at which 
a decwon must be made. using an ILS of PAR instrument approach. io either continue the approach 
or to execute a m i d  approash. 

DECLARED GISTANCFS - The distances the ai;por, owner declares available and suiiablc for 
ialisfying the arplane’s takeoff urn. raked distance. accelerate-stop drslance. and landing distance 
requirerntnu. The distances are: 

Tdeoflmn uwrrlabir OORA) - thc runway length declared availabk and suitable for the 
grmnd run of an airplane taking off. 

Tul.rqfdr.rrrmrc uwrriuhlr ffODAJ - the TORA plus tk length af my nrnuning runway 
and/or clwfway beyond Ihe far end of the TURA. 

9 

m Awderrcwop distcmrc uwiiuhlr (ASD.4) - the mnwq plus rtopway length k i d  
avalablc: and suitable for the accclention and deceleration of an airplane aborting P 
taJ..euif; and 

h r l r n l :  ifisiunct~ awlublr CLDA) - the runway icngth declared available and suitable for 
a landing airplane. 

DEMAND - The actual n u m k r  of persons, aircraft or vehicies currently using a facility if that facility 
is operating at or below capacity or the number of p e m a ,  aircraft or vehicles who want fo uft the 
tacility when the facility is  operating above capacity 01’ that incis delay if ~ i t y  i s  e n d e d .  

DEPLANFXENT - Any passenger getting off an arriving aircraft at an aifpon. Can be either a 
terminating or connecting passenger. Also applies IO fmight shipmenu. 

A-6 
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DBIGN HOIJR VOLUME (DHV) - The number of vehicles expected to use a road section, inter- 
section. etc. in the design hour, which is usually the 30th highest hour of the year for commuter mads, 
the 150th highest hour for recreational roads, twice the average for shopping center facilities. ex.  

DESIGN SPEFD - The maximum safe speed for which the various physical features of the roadway 
were designed. 

DISPLACED THRESHOLD - A threshold that is located at a point on the runway other than the 
designated beginning of the runway. 

DISTANCE MEASURING EQUIPMENT (DME) - An electronic inslallation established with eilhcr 
a VOR or ILS to pmvidc distance information from the faciiity to pilots by reception of electronic 
signals. It measures, in nautical miles. the distance 01 an aircraft from a NAVAlD. 

DIRECTIONAL SPLIT - The proportional distribution between access and egress flows of traffic intO 
and out of a developrnent or between opposite flows of traffic an two-way streets or highways. 

DNL (Idn) - DNL i s  based upon the Lq with the aircraft operations wurring during the perkxl 
10 p.m. to 7 a.m. weighted by a 10 dB penalty. 

'E" 

EA (Environmental Assessment) - 4 docurnen! prepitred under the National Environmental Po'olicy Act 
of 1969 to determine whether potential impacts appear to be significant. The completion of an EA often 
precedes the decision to prepare and EIS. 

ENPLANFMENT - Any passenger boarding a depamng aircraft at an airport Can be bo& a 1 4  
ongin and a connecting passenger. Appiies also 10 freight shipments. 

ENKO!JTE - The route of flight from p i n !  of depanure to point of desiination. mcldmg intermediate 
rtups (excludes 1 4  operations). 

ENROL!. AIRSPACE . Controlled airspace above andlor adjacent to terminal airspace. 

ENVIRONMENTAL IMPACT STATEMENT (HS)  ~ A ilocuinent prepred urxier the National 
Environmental Policy Act of 1969 lo describe the social. economic. and physical impacts of proposed 
federal projects or projects requiring federal money or approval. 

EQUIVALENT SOUND LEVEL (LEO) - The steady A-weighted sound level over a specified pmod 
that has the same acoustic energy as the tluctuating noise during tha: pncd. 

ERG - Effective RutiW2y Gradient 

EXPRESSWAY - A divided highway for through traffic with full or partial cmtm\ of access generalinlly 
using grade separated interchanges and some well spaced at-grade intersections. 

A- t 1 
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"F" 

F&E - Facilities and Equipment Programming - FAA 

FAR Part 36 - A federal aviation regulation establishing noise ceriificatim sundards for aircraft. 

requirements for notice of proposed construction or alteration and provides for aeronautical studies of 

- 

FAR Part 77 - Establishes standards for determining obstructions in navigable airspace, sets forth 

obstrucuons $0 air navigation. 
L 

FAR Part 150 - The regulation describing the rcquiremenrs and procedures for conducting a voluntary 
I. 

aircraft noise and land use compatibility study. 

FEDERAL AIRWAYS - See Lcw Altiiudc Airways. 

FEDERAL AVIATION ADMINISTRATION (FAA) - The federal agency charged with mgulatiting air 
commerce to promote its safety and development. encouraging and developing civil aviation, traffic 
control, and eur navigahon and promoting the development of a nanonal system OF ahprts. 

FEDERAL AVIATION REGULATIONS (FAR) - RegulAtions issued by the FAA to regulate air 
commerce; issued as separate 'Pans,' e.g., Part 77. 

FINAL APPROACH IFR - The flight path of landing aircraft in :he direction of landing along the 
extended runway centerline from the base leg to the runway. 

FIXED BASE OPERATOR (FBO) - An arport sewice operimon. normally consiskng of fuel des.  
aircmFt rentals. chncr aircraft sales and muntemnce with a fixed base of operation at thc airport. 

FLEET MIX - The proponion of aircraft types or models expected to operate at M airport. 

FLIGHT SERViCE STATION (FSS) - A facility operaid by the FAA to provide flight aU~upnCe 
service. 

fP,EEWAY - A divided highway for through traffic with full control of access at grade wpanted 
interchanges. 

FY - F i s u l  Y a i r  

'G' 

GENERAL AVIATION (GA) - All segments of aviation except air m e r  and military. Included arc 
corpratc, industrial, agnculiural. public and emergency services, buii tr 1s. charcer. persod and spon 
Cying 

GENERATION - See tnp genemiion. 
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GLICE SLOPE (GS) - The vertical guidance component of an Instrument Landing System (ILS). 

GRAVITY MODEL - Newton’s Law of Gavitation t i 4  to simulate traffic movements by distributlfig 
trips among zonal pairs in direct proponion to !he number of trips originating in those zones and in 
inverse proportion to a measure of the spatial separation between the zones, such as travel time. 

“H” 

HIGH ALTlTljDE AIRWAYS - See Jet Routes. 

H I I U  - High Intensity Runway Edge Lighting. 

HOLDlPlG PRWEDURE - A predetermined maneuver which keeps an aircraft within a specified 
airspace while awaiiling futthrr ctearance from air traffic control. 

EORIZONTAL SURFACE - An imaginary surface constituting a horizontal plane 150 Fee: above the 
airport elevation. 

“I” 

IMAGINARY SlJRFACE - An arm established in relation io the auport and to each runway consistent 
with FAR Pan 77 in which any 0 b j ~ 1  extending above these iinagiiiary surfaces is. by definitaon, an 
obstrucuon. 

iND\JCEL> TRIPS - Sw Tnp. 

WSTRUMENT APPROACH - A senes of pndeterniined maneuvers for Ihe orderly transfer of an 
aircraft under instrumeni fliphi conditions from the kegrnning of the initial approaeh io a landin8 or to 
a p i n t  from which a ianding msy be made v~sudly. 

INSTRUh5W FLIGHT IzW.Es (WRb - FAR ruks that govern thc pr idures  for canduetlng 
insmmmt flight (FAR Pan 91; 

INSTRUMENT LANDING SYSTEM (1l.S) - A pmision landing aid consiwng of localizer (anmuth 
guidance), glide slope (vertical guidance), oder market (final approach fix) and approach light system. 

INSTRUMENT QPERATkON - A landing ar takeoff condiicrej while operating on an instrument flignt 
p:m. 

INSTRUMENT RUNWAY - A runway equtpp”I with elecuontc and visual navigation ads for which 
a precision or non-precision approach procedure having stmght-tn landing minimums has b&n 
establishd. 

IKTEGUTFB NOISE MODEL (INM) I A computer-based airport nmse rxporure modelling p r o g m  
developed for the FAA. 
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r 
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ISOPLETH - A line on a map connprting pints at which a giren variable (ground travel time) has a 

ITINERANT OPERATIDNS - All amraft arrivals and departures other than local operations. 

specified constant value. * 

ihTERNATIONAL OPERATIONS - Aircraft operations prformed by air carriers engaged in scheduled 
international service. 

J E T  ROUTES - A route designed to =:Ne aircraft operating from 18,000 feet MSL up to and including 
flight level 450. 

.I L” 

LAT - latitude 

LDA - Locaijzer Type Directional Aid 

LDN - Day-Night Average Sound I-evrl. The 24-hour average sound level. in decibels. from midnight 
to midnight. ohlaincd after the addition of ten rlecikls to wund levels for periods &ween 10 p.m. and 
7 a.m. 

LENGTH OF HAtiL - The nan-stop a r i h  mute distance from a particular airport. 

LEQ - Leq i s  the equivalent conunuous sound level defined as the steady state sound pressurn level 
dE(A) which. over a givm pen& of trine. has the same ton1 energy as the actual fluctuating noire. 

LEVEL OF SERVICE &OS) - A smdard:zat index of the relative service provided by  street or 
intersection. ranging from A (ei:remcly favorable) to E (oversaturation). 

LIRL 

LOAD FALTOR - Ratio of the nuntbcr of passenger milts to the avafable seal miles flowrc by an 
airline representing the proportion of arcraft mung capacity that i s  actually sold and uti l iwl .  Load 
factors we also r e f c d  to in air cargo and 

Lcrw intcnsity Runway Edge Lighting 

be determined by weight or volume. 

LCXI - W s z e r  (pan ot a ILS) 

LOCAL. OPERATION - Opemitons performed by amraft wtticb: (a) operate in the local Wfic  pattun 
or withln Ihe slght cf the tower. (h) are known 10 & depamng for. or amvtng from. flight in local 
practice areas locawd within a 20-mile rddius of Ihe control towtf ,  or (e) execute simulated instrument 
approaches or low passes at the airport. 

LOM - Compass lccator a: an outer marker (part of an ILS). Also called COhlLO. 
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LONG - Longitude 

LOW ALTITUDE AIRWAYS - Air roum below 18,0013 foet MSL. They are referred to as Fedeid 
Airways. 

LRR - Long-Range Radar 

"M" 

MALS - Medium Intensity Apprwch Light System 

MALSF - Medium lnrensity Approach Light System with sequencul fiashing lights. 

MALSR - M A S  with Runway Alignmmr Indicator Lights (RAIL) 

MARKER BEACON ~ An electronic navigation filidi!y which transmits a fan shaped signal pawn. 
When received by compatible urborne equipment they indicate IO the pilot $tat he is  passing over the 
facility. Beacons are used to advise pilots of their position during m ILS approach. Marker beacons 
are of three typcs: Oulcr Marker, Middle Marker. and h e r  Marker. 

MAwSTER PLAN - Long-mrge plan of airport developtwnl requirements. 

MEAN MAX - Normal matimum tempeiittuw of hottat month. 

MGW . Maximum Gross Weight 

MiLITARY OPERATION - Ar. operatl~n by military aircraft. 

MINIMUM DEFCEPIT ALTIT!.JDE [MDA) - The lowcst altitude, e x p d  in feet above m e n  ~a 
levc!. IO which descent i s  auihontal on fi&l approach ar dunng circling-to-land tarantuvtnng in 
execution of a standard instrument approach prwxdurc where no clacCron# glide slop i s  pmidrd. 

MlRL - Medium Intensity Runway Fdge Lighting 

attempted landing at an airport. 

MlTL - Medium Intensity Taalway Edge Lighting 

MLS - Microwave Landing Systcrn 

MM - Middle Marker (pan of an ILS) 

MOA - Military operauons Area 

MISSED APPROACH - A p r e ~ r i b e d  p d u ~  10 Ipe followed by u m n f t  t b t   not c~mplclc 
1 
i 

I 
! 

$ I 

i 
i 
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MODAL SPLIT - The distribution af tnps among competing travel modes. such as walk, auto, bus. CtE. 

MODE - A particular form 0: method of travel such as walk. auto. carpool. bus. rapid transit. etc. 

MOVEMEm - Synonymous with the term operation. 1.e.. a takeoff or a landing 

MSL - M a n  Sea Level 

“N“ 

N A  - Mot applicable 

NARROWBODY AIRCRAFT . A commercial piissenger jet having a single aisle and a maximum of 
three seats on each side of the asaie. harrowbdy aitcrafl include the BZ7. 8737. B757. DC9. MD80. 
MDW and A320. 

!VAS - NATIONAL AIRSPACE SYSTEM ~ The common system or air navigation and af traffic 
encompassing communications facilitier, air navigawn facilities* airways. controlled arspace. special 
use aimpace and flight procedures authonzcd by Federal Avialio~ Rcgulacrons for dornemc and 
inwnational aviation. 

NAVAID - Any facility used for guiding or controlling %ght in ihc air or dunng the landing or takeoff 
of aircraft. 

NDB - NON-DIRECTIONAL BEACON - An electrunic ground 5mon transmitting in all difacllons 
in the WMF frequency spfctrum; provides azimuth guidance to aircraft equipped with d!Iccuon finder 
receivers. Thew facilities are ottea established with ILS outer markers IO provide transitim guidance 
to the ILS system. 

NEPA - National Envimnmental hhcv  ACI 

NM - Nautical Mile 

NOISE ABATEMENT - A procedure for rhc operauon of aircraft at an airport which minimizes the 
impact of noise on the environs of the airpon. 

NOISE CONTOUR - A noise iinpac? boundary line connmtmg points on a map when the bd of 
sound is the same. 

NOSE EXPGSURE M A P  (NU%) - A sala i .  geographic depiction of an a i p r t .  its now contours and 
surrounding arw. as descnbed in FAR Part 1SO. 

NOISE LEVEL REDUCTION (NLR) - The amount of noise levei rcducuon achievd through 
incoryoratian of noise atitnuation ( k t w r e n  outdoor and indoor levcls) in the dcslgn and cotwmuon 
of 4 Str(LC1Ure. 

F 
1, 

d E 
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NON-PRECISION APPROACH - A standard instrument approach procedure in which no electronic 
glide slop is provided. 

NPI - Non-Precision Instrument Runway 

"0" 

QAG - Official Airline Guide 

OSTRUCIION - Any struclure. growth. or other object. inchding a mobile object. that exceeds a 
iimiiing height established by federal regulations or by a hazard toning regu!ation. 

OM - Outer Marker (part of an ILS) 

OPERATING SPEED - The inaxinruin average speed for a given set of roadway and traffic conditions. 

OPERATION - An aircraft arrival at or depanure from an airpon. 

ORIGIN AND DESTtNATlON PASSENGERS (O&D) - Those passengers. -whether visitors or 
residents-- AGZ :e>: ! y i n  ni end in tlic region. 

OUTER FIX - A point in the destination teminal ana from which aircraft are clcared IO the apprmch 
fix or final approach course. 

"P" 

PAPI - Precision Approach Path liidicator 

PAR. Precision Approach Radar 

PAX - Passengers 

PEAK HOUR FACTOR - T h e  ratio of the average flow iatc d u r q  the oaai hour to atie highest short- 
term (say 15 minutes) rate within the peak hour. 

PEAK HOUR ACTlVlTY 
average day peak month (ADPIUIk 

PEAK HOUR PERCENTAGE . The percentage of total daily tnps OP traffic occurring in the highest 
or "peak" hour. Frequently confused with Peak Hour Factor. 

PERSON TRIP - A ulp made by a person by any travel mode or combination of travel modes. A 
carpool o i  iour persons entails one vehicle tnp and four person trips. 

PI - Precision Instrument Runway marking. 

Activity (passengers or aircraft operations) in the busiest hour of Ihc 



Ig 
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t POSITIVE CONTROL AREA - Airspace wherein aircraft are rqui red  to be operated under Instrument 
Flighr Rules. 

PRECISION APPROACX A standard in~tniment approach procedure in which an elcctmnic i 
glideslope/glidepath is provided; eg.. ILSlMLS and PAR. i 

PRIMARY COMMERCIAL SERVICE AIRPORT - A commerciJ service airport which enplanes 
10,OOO or more annual enplanements. 

PRIMARY RUNWAY - The runway on which the maionty of operations take place. On large, busy 
arpons. there may be two or more primary runways. 

PRfMARY SURFACE - An arw longitudinally centered on a runway with a width ranging fmm 250 
to I ,oO() feet and ex:ending 200 feel beyond the end of a paved runway. 

PROHIBITED AREA I At;spacs nt dctinrd dimensions idenlitkd by an area on the surface of the earth 
within flight IS pmhibifed. 

. 

- 

“Q- 
QIIEUE - A line of pedestnans or vehicles or  aircraft waiting to be servrd. 

’R’ 

RADAR SEPARATION - Radar spacing of aircnfl in accordance with established mtnirm. 

RAIL . Runway Aligninen1 lndicatar Lights 

RCAG . Remote Center Air’Ground Coinmunitarms 

RElL - Runway End Identification Lights 

RELIEVER AIRPORT - An a~rport in a iixfmpolitan a m  which is intended to relieve congestion at 
a high density ax camet airport by providing alternative landing arms to general aviation pilots. 

RESTRICTED AREAS - A~spacc: of defined dimensions identitied by an area bn the surface of the 
a r t h  within which the tlight of arcrafl. while not whoily prohibited, i s  Subject to restncnons. 

RNAV - S u  Area Navigation. 

ROTATING EEACON ~ A visual aid displaying flashes ot white andlor colored light used to indica* 
the location OF ap airport. 

RPZ - Runway Protection Zone (inner portion of mnway appruach zone; formerly d l e d  Clear Zone) 
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RUNWAY SAFEXY AREA - An arm syrwnetncal about the wnway centerline and extending beyond 
the ends of the runway which shall be free of obstacles as specified. 

RVR - Runway Visual Range 

RVV - Runway Visibility Value 

RIW - Runway 

"S" 

SALS - Short Approach Light System 

SCREEN LlNE - A line dividirg a study area mto two parts and u s t d  for a detailea cumpanson of 
measured and simulated traffic o r  Juring a model calibration process. 

SDF - Simplified Directional Facility landing aid providing i h i l  approach course. 

SEGMENTED CLRCLE - An airpon aid identifying the traffic pattern direction. 

SEPARATION MfNIMA - The minimum longitudinal. lateral, or vertical distances by which aircnft 
are spaced thmuph the a?plication cf air traffic control pmxdurer. 

SMSA - Standard Mcrmpolilan Statistical A m .  

SOCIOECONOMIC - Data pawning to the population and economic chara,c:eristics of a region. 

SOVND EXPOSURE LEVEL. - That constant round level which in one second has the same amount 
01 energy as the original nose event ha0 in its mtm durat~on. 

SSA1.F - Simpkfied Shon Approach Light Sysrem wiih Sequence Flashing Iights. 

SSALS - Simplified Shon Approach Lighi Sysletll. 

SSALR - Stmpl:ft, 4 Short Appmach Light System with Runway Alignment tndicator hghu (RAIL) 

- 

STANDARD LAND USE CODING MANUAL (SLUCM) - A stilndard system for identlfymg and 
caling land USE activtiits pub:i$hed by Ihe U S .  Department of Housing and Urban Development urd 
the Federal Highway Aornrnisinim 

STOPWAY - A defined rccunguiar surface beyond the end of a runwsy prepared or s u i ~ l e  for use 
in l e u  of runway m suppon an airplane. wrthoiir casing structural damage to the arrplane. during an 
aboned takeoff. 



? STRAIGHT-IN APPROACH - A descent In an approved procedure in which the final approach course I 
L alignment and descent gradient permits authorization of straight-in landing minimums. 

STOL - Short Takeoff and Landing 

STOVL - Short Takeoff Vertical handing 

EWL - Single Gear Aircraft 

SYSTEM PLAN - A represenutive of the aviation facilities required to m e t  the immediate and future 
ait transportation needs and to achieve the overall goals. 

'T' 

TACAN - Tactical Air Navigazion 

TERMINAL AIRSPACE - The controlled airspace normally associated with a r c a f t  departure and 
arnval pittenis to/fram airpiins within a terminal system md bclwtrn adjacesl terminal cystems in 
which tower enroute atr traffic cwrrol serfice IS provi5d. 

TERMfNAL CONTROL AREA (TCA) - This CO~SISIS of controlled ampare extending upwarU from 
the surface or higher to s ~ i f i a l  altitudes within which all aircraft arc subject to posirrvr: ai uaffic 
control procalurts. 

TERPS - Terminal lnsmment Pmedvns 

T-HANGAR - A T-shaped aircraft hangar which provides shelter for a single a~rplanc. 

THRESHOLD - T~IE beginning af that pornon of the runway usable for landing. 

TIME ABOVE - Time above indicatrs the kme in minutes that a given dEi(A) lcvels is exceeded during 
a Whour period. 

TOIICN-AND-GO OPERATION - An opention in which lhe a r r cd t  lands and begins takeoff roll 
wlthout stopping. 

TRAFFIC CONTROL. DEVICE - Any sign. signal. markmg or device placed or mtcd f m  the purpose 
of reggulating, wording or guidrng vehicular tmffic andlor prdestnans. 

TRAFFlC PATTERN - The traffic flow that is pnscnbcd for arcraft landing at, tarling on, and aLing 
off from an airpon. The usual coinpocenis of a traffic paitem art upwind leg. crouwind leg, 
downwind leg and final approach. 



TRANSIENT OPERATIONS - See Itinerant Operations. 

TRANSITIONAL SURFACE - An element of the imaginary surfaces extending outward at right an@ 
to the runway centerline and from the sides of the primary and approach surfaces to where they intersact 
the horimntal and conical surfaces. 

TRANSITIONAL AIRSPACE (TRANSITION AREA) - Areas dcsignatcd to conlain IFR opcntims in 
controlled airsipace during portion5 of the terminal operations and while msitioning &Ween the 
terminal and enmute environment. 

TRIP - The one-way unit of travel between an ongin and a destination. 

TRlP ASSIGNMENT - That portion of the transportation planning process where distnbutcd trips are 
allocated among the actual routes they can be expected 10 use. 

TRIP DISTRIBUTION - That portion of the uansponil2on planning process that esUmattS h e  spatid 
distribution of tnps estimated during the tnp generation ph%.  

TRIP END - The beginning or cnd of H In?. 

TRIP GENERATION - Thai portion of the transportation planniflg process concerned with developing 
an esumatc of the total number of tnps attracted or produced by each haffic analysts zone in a study 

TRIP PURPOSE - The pnmary reason for malong a'tnp, i.e., work, shop. 

area. 

TW & TIW - T a ~ i ~ a r  

T W R  - Control Tower 

TVOR - Terminal Very High Frequency Omnirange Stabon 

'U' 

UHF - Uim High Frequency 

cnnbncnral control area. control area, control m e .  cumial  control urn or trans~uon utp and within 
which ATC has neither the a u h n t y  nor the Yesponsibility for u&.ising mvol over air traffic. 

UNiCOM - Radio communications station which provides pilots with pcmnent arport rnformauon 
(winds. weather, etc.) at specific urports. 

UTILITY RUNWAY - A mnMy intended to be used by propeller dr ive aircmft of 12,5(10 pounds 
inammum gross weight or less. 

UNCONTROLLED AIRSPACE - a t  portiwt of t h ~  an pi^.^^ that h*5 not betn dtslgruted a!i 



"V' 

VAS1 - Visual Appnach Slope Indicator providing visuai glide path guidance. 

VASI-2 - Two Box Visual Approach Slop indicator 

VAS14 - Four Box Visual Approach Slope Indicator 

VECTOR - A heading issud to an aircraft 10 provide navigauonal guidance by radar. 

VEHICLE MILES OF TRAVEL (VMT) - A measure of  totipl travel within a study area, usually 
estixraed as the total number of trips multiplied by the average length af a typical tnp. 

VFR - Visual Flight Rules that govern flight p m e d u w  in good weather. 

VFR AIRCRAFT - An aircraf: conducting flight in accordance with Visual Flight Rules. 

VHF - Very High Frequency 

VISIJAL APPROACH RUNWAY - A runway intended f@r visual approaches only. 

VOR - Very High Frequmcy Omnirange Station. A ground-based radio (electronic) mvigatim aid 
transmitting radials in all directions in the VHF frequency spectrum; provides azimuth guidance lo pilots 
by reception of electronic signals. 

VORTAC - Co-lated VOR and TACAN. 

V/STOL - Vertical/Short Takeoff and Landing 

VTOL - Verna l  Takeoff and Landing (includes, but is  not limited to. helimptern). 

"W" 

WARNING AREA - Airspace which may contain hazards to non-participating aircrafk in inumahnd 
alnpce. 

WIND CONE (WIEID SOCK) - Conical wind directionad indicator. 

WIND TEE - A visual device utal to advise pilots about wind direction at an airpan. 
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AtRPORT M A S T E R  PLAN UPDATE 

SEClYON 1 
INTRQDUCTlON 

SA CKGROUND 

The genesis of the Seattle-Tacoma Intt?mtionai 
Airport (Sea-Tac) Master Plan Updatc was W 
'Comprehensive Planning Review' conducted in 
1988. This ten rmah program c\rluatcd the 
1985 Airport Master Plan as well as s e v d  
other rcliucd p h m g  stcdiu;. Tht conclusions 
of this an?lysis, as vel1 as the results af the 
Puget Sound R e g i d  Council's 1988 Regional 
Airport System Plan, id tbhe Pon of SeatUe 
Commissioners to formally pcLn0wldgc that 
Sea-Tif would ieach runway sittumtlw ~ a f  the 
turn of h e  ccnttlry. In rrsponoc to thir 
challenge. the Carnmisioncrs. arid the Puget 
Sound Council of Governments (now Pugc: 
Sound Regtod Council). entered into a t)in*- 
year planrung effon known 1p the "Flight Plan' 
project. 

regional airport system.. that would meet h e  

2020 and beyond. In the third phpne of Flight 
Pian, aitmuuvr zirpon systems were tvdilatad. 
In the end. the 39-memba Pugs Sound 
Regio~al Air TnnspJrtation Cornmince 
CPSATC) show 1s iu pnfcrrul airnative the 
conswcuon of a new runway at Sea-Tac and 
dGvClopnknt of IWO reliever satellite airfponr. 
This ultrmtely led to the adoption by rhe Port 
of Rcs0:utton No. 3125, which d 1 4  that P 

Subsqucnlly, a planning team I& by P b D  
Aviation was sckcted foe an Aim U r n  
Plan Update urd began work on Dcccrntnr 3, 
1993. 

PROJECP OWECTIVES 

Ihe ovcnll O ~ J C C I ~ V C  of his p r ~ j e ~ t  is to 

~ h f  purpose or might pian W P ~  l~ devclcp B 

33cmnautld needs of the region to rht ytpt 

new N n w y  for Sea-TW: be Uunlncd in de&. 

*pnprr a compnhursive Airport Master Plan 
vpdate] for the airside, terminal, and landsidt 
facilities necdad at Sea-Tac to m e t  air tnvel 
demand 10 the year 2020 and beyond." 
Specifically. the rnastcr plan update study must 
hlfill each of the relevant okjcctivts ttwd in 
Port Rtsoludon 312% These an as foilows: 

Design a mechanism and procts~ to 
promote use and community] compat- 
ibility througk impmvcd coordinaticm. 
communiation and h V O h W n t .  

In addition to the third tunmy sndiss, 
include a rcmnuder~lon of a fast rail 
system together with diversion of all cargo 
ania. 

Fully uplom the impacts of pak ptriod 
pncing and other denund management 
techniques. 

Explore acquisition and ndovelopmcnt 
to compatible uses. 

Attenuate urpon noise through the use of 
berms and barnen. 

pcomott a&$grcsrive on-;lirport emission 

homolc f q i d  msit and reduction in 
ust of aumomobics. 

Imprwe thc Jcstheac nppltinnnce of the 
airport bourn. 

Denlop a comptehuuivc stormwater 
magemcat plan. 

radWli0nS. 
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SCOPE Of SPUDV 

?he first assignment of the Airport Master Plan 
Updatc study was the development of 3 detailed 
scope of work designed to fulfill the project 
objtcttvu;. The final scop of work, pnpun! 
on Dwmnber 2, 1993, contams forty-five work 
mks (Table 1-1). The detailed xopc of work 
is contained in Technical Report NO. 1, Scop 

The primary ifsucs addressed in the scope of 
work include: 

9 Fo~ocasts. The master plan update and 
rela*& Environrnend Impact Statement and 
FAA Part 150 Study must be basad on a 
reliable and generally acceptad gct of 

Of Work. 

fQreCiU8. 

9 Airsids Eduatisns. An important 
componmt of the study IS the analysis of a 
new dependent parallel (minimum rununy 
sepanuon of 2,500 fect) runway. The 
Airspace Update Study and the FAA 
Airport Capacity Enhaticement Task Fora 
both detcrmrned that a substand u p c t t y  
impmvement can be achieved by construct- 
ing a new PpnlIel aepesdeat runway. 

Turrnh&l Evaluations. A key iuut in the 
terminal development is  w richicvt a 
balance betwarn added terminal capacity 
and addittons to artside and landsrde 
capaciry. Curt, fronrage. roadway and 
automobils parlung arc cnttcd romponenu. 

3 

Finamid Pianning. A comprrhen~vc 
financid plan and implementadon sategy 
must be developtd to maximize thc Port's 
ability to fund nceded capid impmvement 
projects. 

= Pan ?SO &sues. The Noise Meditim 
Agrement resulted in substantial noise 
reduction progmms. now being imple- 
mend.  This agrar?mtnt plays a viul mlc 
in existing and future planning efforts at the 
airport and has been incorponud into the 
ncently completed FAR Rn 150 Study 
1993 Amendments. However, thm 
amendments did sot consider the 
impiemnuuon of a third runway, and thus 
the Noir  Exp@sure Maw that were 
generatbd in the study will n q w n  updating 
to cwsider the ihird runmy optiar. 

Pldcass. Public involvement ih Ihe 
plumi~g procus is an iRlporWIt element of 
L! hirpon Master Plan U.&IC. 'Ihe 
public involvement program developed for 
the study will allow for bet@ undcntanding 
of the sentiments in the s u m d i n g  
communities and oonttructivefy inwive th~ 
public in focused workshops for the project. 
Elements of Iht public invdvment program 
include workshops, public opinion surveys, 
md d i m i m o n  of project informaban 
b u g h  mwsktm and tcckniol reports 
prepad dunng the study. 

SYVOY SCCPEOUiE AN0 
DOCUM€6WA TION 



TABLE 1-1 
LISI' OF TASKS FOR AIRPORT MASTER PLAN WDATE,  

SEATZlSrTACOMA INTERNATIONAL AIRFORT p.br I 012 

I nrk 

PROJECT MANACEMEKF/600RDINATION 
Develop DaoiiaJ Work Program 
Monrhly Progress Reports 
Subcossuiunt Management 

EIS Scoping Meetings 

Airside Facility Anrlpu 
Ground Access Faciliq Analysis 
Terminal Duu Collaion 
terminal hgrammily 

5.5 Carp0 Facility Andyrlr 
5.6 mar Alrpon uwsnu 



TABLE 1-1 
LIST OF TSKS FOR AIRPORT MASfER PLAN UPDATE, 

SEATILE-TACOMA INTEFWA'XTONAL AIRPORT -20r2 

CONCEIT ANALYSIS 
Develop Criteria 
hinide Options Analysis 
Multi-Modal Airport LPndside Optiolrr Aaalysis 1Dd Evaluation 
Dcvelopmem of ' f e d  Options 
EvaiuPtron of T U  Optiom 
Refinemcar of T& Optio~s 
Terminal Docunenmtion 
Sits Beautification oplbns 
cargo o@om 
Other Airport Elcrmnt options 
EvJuatto 'Packages' 
Referred Packap 

FINANCIAL P U V  
cost Estmam 
PRPriag Plan 
Operaring md Maintemcr (OdrM) Foreurn 
PSRC IMPLEMENTATION SrUDIES 
PSRC Demand M~uptment'Sysrem Muupuneni  Analysis 
Divenlon to Ground Mode 
PSRC Noise Perfomm Analysis 

DOCUMEhI'ATION 
~ Update ALP 1 Utah Find R e p 1 1  

Find Rrrson 

., 1-4 4 
#d PAD Awndn rum A 
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The following docummt~ axt ~hedulcd 10 k 
delivcrd to the Pon during the E W ~ K  of the 
PrOJeCt: The Master Planning Team Led by P&D 

Aviation consists of eight firms which an listad 
m Technical Report No. 1, Final WQrk Scope below with their key responsibilities: 

rn Tcchnid Repon No. 2A. Mzrket Research 6 P&D Anistbn - Project MaMgernmt, 
Fonxasts and Fadity Requirements, Airride 
Planning, Ground Acccss Planning, O v d l  

m ProjwtBrochure r\irport &&a Planning and Coordination 

0 O'ffeiB & Compuny - Public Involvement Technical Report No. 2B. Program 

PLANNING 7FRM CDMBBsmoN ! 
1 

1 
i 

Results i 
i 

i 

1 

Development Report 

and Study Relationships 

m PUSOW & h C k r m O f f  * Multi-M~dd / 

Technical Report No, 3, Planning History Evdutions 

PNmpson Consutt~nto InncsmaanQnd - 
m Technica! Report No. 5A. kl iminary m Bwmd D u n R M g  6 Company - Pur 

i Tcchnicrl Repon No. 4, Eadities Iriventory Terminal Plaming 

F o n c v t  Report 150 Itrtcgation \ 
Buk d AaJOd.ts$ - Financial Planning 

Murass Associates - Aifper t  
Ekautifrcaeibn, LoMfscagc Archiltstun 

Saction 2 Executive Summary 
Section 3 Histonic Aviation A,dviW a Technical Rtport No. 8, 'Package' EMU- I 



The forecasts conrained in this document are 
unconstsained forecasts, pnpand on the basis 
tha~ !ka-Tac will k able to accommodate all 
fuiure aviation demand to the y c u  2020 without 
allocation of a portion of tht demand to one or 
more ratellite airporn. Future Jocumentation 
prrpzrrd during the Master Plvl Update Study 
will discuss t t ~  affects of 5ka-T.x Airpcpn 
capacity constraints. Illouhn of demand to me 
or more sacllitt. aiiQor&. thc potential diversion 

managenlent tuchniques. 

of Qrmnd (0 hrNe high spad a i l  trans- 
pomtim. pnd 1 vuicty of potential demand 
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SECTlON 2 
EXECUTIVE SUMMARY 

The aviauon forecasts for Seattle-Tacoma 
International Airpart (Sa-lac) for the penal 
from 1993 to 2020 are summarized in Table 
2-1. The fortcasts of total passengers and 
aircraft operauons ax shown graphidly in 
Figure 2- 1. 

PASSENGER fORECAST 

TOW annual passengers at Sea-Tac are projecltd 
to grow from 18.8 million in 1993 to 23.8 
million in 2000, 30.6 million in 2010 and 
38.2 million In 20'20. This Airport Mater Plan 
Update ~ ~ J C C ~ O D  is lower than the Flight Plan 
Phase I forecast (45 million passengers iri 2020) 
and the FAA Hub forecast (36.5 million pass- 
ecgm in 2010). but i s  very close to the 1993 
FAA terminal a m  foorecast (27.8 million 
passengers in 2005). The total passcnga 
forecast developed for the Aqmn Master Plan 
Update is a composite of fomasis prepared for 
domestic pauengws and internatrod pass- 
engers, using econometric models denved 
through statrstical !echniquu such as multiple 
regression analysis. 

In 2020, the passenger mix is a n u c ~ ~ e d  to be 
85 percent domestic air carrier, 5 percent 
domesuc air Wilcommuter and 10pcrceni 
inremauonal compared with a I993 mix of 87 
percent domestic air m e t ,  6 p e m t  domestic 
ar taxikomrnuter and 7 petcent international. 
To'& passengers in the peas hour of the avenge 
day p k  month 21h projected to grow from 
5.950 in 1993 to 12.180 in 2020. 

Aircraft operations are expectml to grow at a 
slower rate than total passengers kaw of 
increarkd use of larger air canier and commuter 
arcraft at Sea-Tac and rising load factors, For 
example. the avenge number of domestic air 
carrier enplanements per dcpvtlrre is projected 
to increase from 87.5 in 1993 to 123 in 2020. 

Spcrauons in the peak hour of the a v q e  day 
peak month are projtcaed to increase froin 76 in 
1993 to 85 in 2000. 91 In 2010 and 101 in 
2020. 

AIR CARGO 

An w cargo forecast was developed using E 
rcgrrsston equation model. Air cvgo shipments 
are P ~ O J W C ~  to increase from 381.SOG mstnc 
tons in 1993 to 880,OOO metric tons in 2020. 
lnternarional freight is mucipatd to &mi at the 
gmmt ate. increasing from 15 percent of air 
cargo in 1993 to 21 pcrcat in 2020. 

FORECAST SENSlTJQfTY 

The forecasts presentsd htnin a~ planriing 
level epUtRates for evduating and guiding f u N n  
airport improvcrntnu. Planning levels wiil be 
used throughout the masw plan to identify 
tngeter points for facility impmvementb. Sura  
many factors can iaflllula exactly w h  these 
mggtr points are reached. planning Levels n&ts 

h n b e  the point et which facility 
irngrownenu are requid .  

f h l  spmfic dates will generally &t wcd to 

AIRCRAFT OPERA f toNS Many facwrs can influena tha gmwTh of 
a&r~;la~uc?l demand at Sa-Tac. ?Be demand 

Total aircaft operauons arc pqected to forecasts dwclopad for this h p a ~ e r  Pian Upaart 
insreacc from 339,500 in 1993 to 379,200 in arc based on w e d  of key factors (i.e., 
2W, 405.300 in 2010 and 441.600 in 2020. populatron, income, a d  average lit fares). 

I 

I 
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TABLE 2-1 
SL.¶MARY OF AlrUTION FORECASLS FOR 

SEATIZE-TACOIIU IN?ER!ATIONAL AIRHIRT, 
1993 TO 1020 [a] M l d 3  

9.4 
18.8 

13.2 
5.6 

18.8 

16.2 

1.2 

0.8 

0.b 

18.8 

17.2 
1.6 

18.8 

crm*thn 

13.11 

- 
11.9 

(3.4%) 

16.4 
7.4 

23.8 

20.2 
0.2%) 

1.4 
(zm 

1.2 
(6.0%) 

I .o 
t7.aq 

B.8 

21.8 
2.0 

23.8 
._1 

e 

15.3 
30.6 

(2-w 

21.2 
9.4 

30.6 

26.0 
(z*6%) 

1.6 
(1.3%) 

1.8 
(4.1 %) 

t .2 
0 . 7 w  

30.6 

?fiS 
2*1 

30.6 - 
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TABLE 2-1 
SUMMARY OF AVIATION FORECMS FOR 

SEATTLLTACOMA NIZRMATSOh’AL AIRPOUT, 
im TO 2020 161 f+2of3 

Air Omar 

2-3 
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TABLE 2-1 

SEATl'lE-?ACOhU INTERYATIONAL AIRFORT. 
SUMMARy OF AS~UT~ON F O ' O R E C ~  FOR 

1 9 3  TO toZP [a] Pa#s3d3 

Fomnst 
A d  

Forccut Uanmt 1993 sow 281) 2020 

A v m w  Daily OpaMiopr 

515.1 611.0 698.6 lEb.3 
-F 

hircuricr 
~ i r  rujia- 341.9 341.9 323.3 3205 

43.3 54.6 63.0 14.0 
22.2 24.4 26.Q 2m.2 

ucup 
G a u d  Aviuioa 
Mlilw 0.6 0.E 0.8 0.8 

TorJ 9w.o fWQ.9 1111.7 uo9.8 



FIGURE 2-1 

FOR SEATTLE-TACOMA INTERNATIONAL AIRPORT 
TO'IXL PASSENGER AND OPERATIONS FORECASTS: 
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Others which are more difficirlt to predict 
include changes in air carrim (such aa the entry 
of a low-cost d e r ) ,  tcchnoiogid advances in 
telecommunications, and international bilateral 
agreements. Some of these factors arc outside 
the control of the Port whilc olhen can be 
influenced by Port pmgnms and policies. 
Additional discussion of influencing facton is 
provided on pages 5-2 through 5 4 .  
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SECTION 3 
HiSTORIC A VIA TION ACTIVITY 

This scchon descriks past trends in activlty at 
Seattle-Tacoma International A i p n  (Sea-Tac). 
Data on air pasangers, air cargo and aircrat 
operations (takeoffs and hidings) from 1970 to 
the prcscnt arc discussed. 

AIR PASSEMGERS 

Total Passengers 

Total passengers have grown from 4.7 million 
in 1970 to appronimateiy i8 .8  million in I993 
(Table 3.1). Puenger growth over the Iast 
10 yews has averaged 6.4 percent per year. 
Rccentiy. the plssz;er g r d  trite has dowcd, 
averaging 5.3 percent per y w  over the past 
five years. In caninst. to& W.S. p;wenger 
growth has avcragcd 1.7 percent a year over the 
!asr five years (Figure 3- t ) .  

The rate of passenger growth at Sea-Tdc has 
ourpaced the national rate over the last two 
decades. In 1970. Sm-TaL enp:antd L.4 percent 
of U.S. paswigen. whereas in iW3, Sea-Tac 
enplaned 1.8 percent. The slowng of ~ b o n a l  
passenger gto.vth that has occurred since 1997 
has n a  becn txpencnccd at Sea-Tac. 

Romestic and lnternofionrl Passengers 

Domcsw tnplanements have conustcnt!y 
accounted for approximateiy 90 to 92 pment of 
total crrplanemmts (Table 3-2). Most domestic 
enplancmenrs arc cam& on air anicr vrcnlt 
(arcnfi of 60 =IS or more). €n 1993. com- 
muter arcraft enplaned approximately 590,000 
passepgers. or 6.8 ptrccrit of d0mc;hc enplane- 
men= (Table 3-31. From 1985 to 1992, the 
colmn headed Enplsemcnts on Atr Carr-er 
Airrraft in Table 3-3 includes some passengers 
on con;muter arcraft. All data for Honzon 

Airlines from 1985 to 1992 arc included under 
Air Carrier. including passengers flying on 
aircraft with less than 60scats, befause the 
airline operates aircraft larger than 60 seats and, 
therefore is classified as an air canicr airline. 
The 1W3 data have becri adjusted to accwnt for 
Horizon jmungers by type of aircraft. 

Data arc available on the number of domestic 
air carrier origination and destination psengtrs 
from a 10 percent sample suwcp of airline 
tickets conducted by the U.S. Depvtrnent of 
Transportation. This  data indicate that domestic 
air carrier originations have betn 69 to 
74 percent of domestic air carrier cnplanements 
at the airpor, since 1976 (Table 3-4). averaging 
72.5 percent. 

Although international psengers at Sca-Tac~ 
have declined over the last t h n e  years they 
r e p e n t  an iniprtant segment of passenger 
traffic at the aiirpon (Table 3-5). Recent 
d e d i n e  in international passengers have been 
particillarly felt in the Asian markets 
(Figure 3-2). The reasons for the decline in 
Asian service from Sea-Tac. according to the 
airlines nrving Asian markets, arc a gene& 
decline in demand from the Seattle a m  !a 
Asian markets and the trmsfer of flights 
formerly erved through Sea-Tac to Los 
AngeitJ, San Francisco and Vancouver, British 
Columbia. 

The only sector that has experienced an increare 
in internatiottal passengers from 1985 is service 
to Canada, which has seen passengers increase 
2.1 times from 1984 to 1993. One possible 
explanation for this growth in uaffic is the 
relatively lower fares for air mvel through Sea- 
Tac on U.S. caniers cornpad with comspond- 
ing travel through Canadian cities on Canadian 
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TABLE 3-1 
ENPLANED AND DEPLANED PAS§MC€RS AT 

= A m - T A C O M A  WSERNATlONAL AIRMRT, I970 TO 1993 [a1 
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FIGURE 3-1 
US. AND SEBTTLE-TACOMA INTERNATIONAL 

AIRPORT ENPLANEMENTS, 1970 TO 1993 
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TABLE 3-2 
DOMESIC AND INTERNATIONAL EN?LANEMzzNls 

AT SEA=-TACOMA PiTERNATIONAt AIRFORT. 1930 to 1993 [ai 

19?0 
1971 
I972 
1971 

2.352 
2.370 
2.395 
2.5S9 

2.162 

2.208 
2.319 

187 
270 

1974 2;863 2.547 3 I6 1 11.0 

1975 3.039 2.713 M6 IO. I 
1976 3.382 3.065 117 9.4 

1978 4.150 3.815 I 1% n. 1 

1 

1977 3.626 3.2% 130 9. I 

1379 I 4.879 I 1.497 I 183 1 71 
1980 
tP8I 
1982 
1983 
1984 

1985 
19& 
1987 

4.578 
4.5% 
4.- 
S ,009 
5.167 

5.683 
6,8! I 
7.119 

-.I 

4.118 461 
4,070 466 
4.243 165 
4.593 416 
4,7m 458 

5.204 479 
6.243 568 8.3 
6.629 620 . 2.6 

r --CI 

1998 7.314 6.640 674 9 2  
$989 7.732 6.991 76 1 9.5 I I I 
1990 
1991 
1992 
1093 

8.226 
8.294 
8,979 
a I R ~  

7,341 
7,526 

m 7m 
a, tw 
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M)MESTIC AIR CAWR AND COMMUTER CARRW E m A . . n m r r s  
AT SEATTLE-TACOMA INl'ERNATlONAL AIRPORT, 1970 TO 1993 

1985 5.683 5.076 [df I28 !d) I 2.: Id] 
6.155 [dl 88 (dl I 1.4 [dl 

7.249 6.566 ldl 63 Id1 i .Q [d) 
7.314 6.442 $dl 198 [dl 3.1 1-3) 

6.97 I 6.681 id] 290 ;dl 4.3 [dl 7.732 

7.341 7.073 id1 368 id] 3.8 Id) 
1 W  7.526 1.316 [d] 210 [dl 2.9 (dl 

2.4 [d] 
6.8 

1992 8.979 8.214 8.oci4 Id1 190 Id1 
1993 9.385 8.700 u.110 590 

- 
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TABLE 3 4  

AT SEAlTLE-TACOMA INTERNATIONAL AIRPUR'P, 1916 TO 1992 
SCHEDULED ROMESTIC AIR CARRJER ORllGMAlTNC PASSXGCERS 

1978 4, Is0 3.703 2.750 
1979 4.879 4.,w 3.163 I . 

Drmcstir Ai C v r i a  
ori&lltionr - 

RrrtncdDolacrtic 
ET-& 

72.0 
72.7 
14.3 
72.5 
71.4 
69.1 
76.1 
76.5 
73.0 

70.6 
IC1 

69.3 
723 
71.2 

74.0 
2.9 
713  
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TABLE 3 4  
WIEREATIONAL ENPL&WMEhS AT 

SEATIZE-TACOMA WERNATIONAL AIRPORT, X970 to 1993 

3-7 
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FIGURE 3-2 
INTERNATIONAL ENPLANEMENT DESTINATIONS 
AT SEATTLE-TACOMA INTERNATXQNAL AXXPQRT 
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carriers. 

Monthly Passenger Distribution 

Passenger enpianements typically peak in the 
month of August (Tabks 3-6 and 3-3.  From 
1989 to 1992, an average of 12.2 percent of 
total passengers were enplaned in the peak 
month. The months of January thrwgh April 
typically 'have the fewest number of 
tnplanements Figure 3-3). 

Hour& Passenger Distribution 

For terminal and ground access planning. it I$ 
necessary to consider the number of passengers 
enplaning and deplaning dunng peak pcnods of 
the day. Peak hour pacsengen uc typically 
estimated for the avenge day of the peak month 
(August at Sea-Tac). The avenge day peak 
month (ADPM) passengers and opcratioos for 
August 1993 wen dcnvcd by dividing the 
Augus: total by 31. The hourly distnhuuons of 
passengers and opcratlons were denved from 
airline flight sshehkes and emmates relatlng 10 
urcnft load factors. 

Totat paswngers a! Sea-Tac generally have b4m 
pcaki dunng the day: 7:W a.m. to 9 : O  a.m., 
11;Wa.m. to 2.00 p.m. and 4:oO p m 19 
7:OO p.m. (Table N a n d  Figun 3-4). Enplane- 
mccs peak fmrn 7:OO a.m. to 9:OO a.m. and 
again from 12:OO p.m. to 2:OO p.m. Deplane- 
ments peak from 1O:OO a.m. to 1200 p.m. and 
from 8:OO p.m. to 1O:M) p.m. In the puk hour 
of the average day of August @elk month) 1993 
(from 1:oO p.m. to 2:00p.m.), 5,950 
passengers were enplaned and deplaned. 

AIR CARGO TONS 

In 1993. 382.000 tons of air cargo (freight and 
mail) were handled at Sa-Tac by a wide m g e  
of camtrs: major U.S. combinarton m e n .  
integrated express services. d d i x t e d  pago 

airlines. overseas passenger airlines, local, 
regtonai and c b e r  services. Major air cargo 
camcrs at Sea-Tac and their percentages of 
cargo carried LY Federal Exoress (23%), 
United (15%), Ah& (1476). and Nofitwtst 
(11%). Air cargo aircraft range from srmii 
turboprop aircraft to W i n g  B747 aiircrah. 
There were approximately 16,000 all-clpgo 
uperalions in 1993. Cargo operations are 
discussed funher in Section 5 .  

From 1970 to 1993 total air cargo shippad in 
and out of Sea-Tac has mcread at an annual 
compounded rate of 4.8percenr. In 1993, 
69 prcent of cargo was domuuc au freight. 
13 percent international air freight and 
22 percent air ma11 (Table 3-9). The greatest 
gains in recent years have been in domestic ar 
freight. 

was published 
The 

by the Port of Seattle in fune 1993. This npotl 
updared the ut cvgo master plan for the 
development of dl-cargc, facilitlu at the airport. 

AIRCRAFT OPERA l lONS 

totar operatians 

i n  1993 then w w  approximately 340.000 air- 
craft o p t i o n s  (takeoffs and landings) at b e  
airport flabit3 10). n e  total number of 
opcntlm has been telauvely ssble over the 
1st three years. In 1993, cemficatcd d r  0mc1 
vrcraft accounted for approximacely 59 pm: 

60 pecccnt of airline optntlons. The number of 
air uxi /ccmmuta  apemuons m c r a d  npidly 
in the he 19805. significantly i n c d n g  the 
percentage of smaller amraft operating at the 
urport. Commuter opcrauons peaked in 1990 
and have & l i d  slightly ti= bur. 

of the iuport'i t O t d  qntions Cfzble 3- 1 1) and 
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TABLE 3-6 
MONTHLY Dl!A’lUBtITlON OF PASSENGER EPJPLiwEMENTS 

AT SUITLETACOMA IMERNATlONAL AIRPORT, 
1990 TO 1993 [a] 

I 

i l l  

wl 

Sourct: S d t - T m m  lntsmrrional Airport. Trafic and 0per;itioru Repon.’ 

Note that pwengw mplancmena typically peak in August. From 1989 to 1992, &e evdfpet. 
percant of pueagen in the pwk month to total annual p = g m  was: 

Domestic 12 2% 
lnrtnutionri 12.5% 
Toul 12.2% 
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FIGURE 3-3 
MONTHLY DISTRIBUTION OF ENPLANED 

PASSENGERS. 1993 
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FIGURE 3-4 
HOURLY PASSENGER DlSTRPBUTPOM FOR 

AVERAGE DAY OF PEAK MONTEI (AUGUST) 1993 
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FABLE 3-9 
AIR CARGO AT SEATXU-TACOklA ZNTERMATIQNAL AIRFORT, 

1970 to 1993 [a] 



TABLE 3-30 

- 

A 
Y u r  A m  lbl 
1970 104.414 
1971 114,372 
I972 109.278 
1973 115.44s 
1974 Io6.466 

1975 1W,%2 
1976 114.991 
1977 119.166 
19% 119,BH) 
19l9 131.647 

L980 143.646 
I981 141,OlJ 
19a2 138.21s 
1983 lf7.920 
1984 112.111 - 
I987 17E.682 95.333 L7.671 232.337 f2.J 

176,731 124.249 14.520 3 16.260 8.2 
I989 152.460 139.21s 33S.2SQ 6.0 

1990 193.482 I 150.376 
I991 196.917 142.828 
1992 
IWf 2 W . M  

10.944 
8,713 
8 . m  
8.095 

305 355.m7 
209 33rl.m 
3 10 343.995 
216 

5.9 
4.6 
2 2  
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T A B E  3-11 
AIR GABRaR AND AIR TAXI OPERATtONS 

1970 TO 1993 1.1 
AT SEAlWX-TltCOMA INTERNATIONAL AIRPORT, 
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TABLE 3-43 
MQhTHtY DISFRIBWIOS OF TOTAL OPERATIONS 
AT SEATTLJGTACOMA INIERNATIONAL AIRFORT. 

1989 TO 1993 [a] 

April Z.4a 21.827 26,780 27.362 26.435 
May 28,033 30.675 211,437 1a.m ia,o14 
J C ~ Q  M.102 32.228 29.666 31.048 30.462 

IC lY M 32.219 33,733 31.593 , 33.064 32,337 
Aupurt lbl 3 2 3 9  34,046 32.061 32.922 32.232 

onobcr 29,211 30,497 18.901 28.148 27,973 
N6,vcmber 27.609 t 7 , m  26,384 16.785 16.7.Q 
Decem& 27 691 27 321 2R OtYI i l l  171 

sq3tember 29,556 29.7% 28,892 29,316 29.07 t 
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Monthly Distribution of Oper8tions 

Total operations at the airport typically peak in 
July or August (Table 3-12). From 1989 to 
1992. 9.6 percent of the airport's. operations 
m u d  in the peak month. In 1993. total 
operations and air carrier operations both 
peak& in July (Table 3-13). During that ycap. 
the distribution of air taxikommuter operations 
wz1 rrlatively flat. Over the past five yeas. the 
total numhers of operations in July and August 
of each year ?we been very similar and no 
garticular anomaly is thought to be responsible 
far 1993 operations pealung in luly. 

Hourly Qistributlon of Qperarions 

Total airpn operations have three palu during 
the day. gencnlly following !he pattern of peak 
parsepger times. P W  in total operations occur 
from 7:OO a.m. to 9:M) am.. from 1O:OO a.m. 
to 2:OO p.m. aAd from 6:OO p.m. to 8:OO pm. 
(Table 3-14 and Figure 3-5). Them an two 
primary anivai peaks and two depanun peaks, 
mirroring tire hourly distribution of enplane- 
inenu and deplmemenu described eatlier. In 
1993 then were 74& hour shaduled 
opcrations in the peak hour of the average day 
peak month (August). The 74 peak hwr 
icheduted operations occurred betwan 
7:OOa.m. and 8100a.m. md dso W e e n  
1:uO p.m. and 2:OO p.m. 

In addition to the 74 scheduled operations in the 
p%k hour there were an estimated (from FAA 
air hffic control tower records) 2 general 
aviation operations for a total of 76 peak hour 
operations in 1993 (Table 3-15). The tcwl 
ivperations in the peak hour represent 
approximately 7.2 percent of Ihz opmapims in 
the average day of the peak month indicating 3 
rc!ativdy flat distribution of operations. This 
relatively flat distribution is exhibited in 
Figure 3-5 by the frequency of a rxcumnm of 
hourly schdulcd opcratioos in the 60 to 75 

per hour range, which occurs during 10 hours 
of the day. The relative flatnus of *us 
distribution suggests that the percentage of p k  
operations to average day operations may not 
decrease substantially in the future, regardless 
of the growth in total operations. 

Enphements Per Departure 

1% number of enplaned pmengers pet paps- 
enger departure h?s increased from 45.2 in 1970 
to 60.0 in 1993 qabic 3-16). The growth in 
enptancmenu per deyanure has been tempxed 
since the late 1980s due to the incrased 
percentage of air taxilcomrnuttr operations. In 
1986 when enplanemenu per departure avenged 
60.4. ar wiicommuter operations wert only 
23 percent of total passenger opcntions. tn 
1993 air taxilconmuter aperations w e n  40 pt- 
cent of passenger operatmns. Neverlhcltu. 
irom 1986 to 1993 the number of psntugen 
per departure declined by leu than one p m n t .  

Aircrart Fleet Mix 

The airport is send by a vxiety of vrcrsh 
types uable 3-17). In 1993 mast ur cizfier 
passenger arcraft dcpatum wtrc by the 
Boeing B737 (29.4 percent). MuicDonnelI- 
h g l v  MD8Q (23.7 percent) md W n g  
8757-200 (12.6 pe-t). 

n e  39 io 15 seat DtHaviiland DMC-8 (Dash-8) 
accounted for 46.8 percent of arr tlxilcornmukr 
jesmger dc;nrtuns in 1993. Olhcr comman 
air mil commuter undt an the BnUh 
Aerospace 131 (24.2 percent) end the Fvrchild 
Mem (18.8 percent). 

Sixty-four percent of tRe pll-ciugo urrrrft 
departures in 1993 wcrc by aircraft ovu 6O.m 
p~lnds p r o s  weight, suc5 as the Boting Bn7. 

McDonnell-Douglas DC8. McDonnell-Douglu 
p--. SE?.  McDonnell-Dough Dc9. 

DC10. B747-200F and B7474oCF. 
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TABLE 3-13 
MONTHLY DISRIBUTION OF OPERATIONS BY TYPE 

AT SEA'ITLETACOMA INTERNATIONAL AIRPORT, 1993 [a] 



TABLE 3-!4 

PEAK MONTH. SATTLE-TACOMA h 4 B N A T I O N A L  AIRPORT 
HOURLY SCHEDULED OPERATIONS IN THE AVERAGE DAY OF TIE 

AUGUST 1993 
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!I in 

29 IS 14 
17 IS 14 
22 9 13 
26 I2 I4  
20 I O  IO 

28 1 14 14 

3% 193 1% 
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FIGURE 3-5 
HOURLY SCHEDULED OPERATIONS DISTRIBUTION 

AVERAGE DAY OF PEAK MONTH (AUGUST) 1993 
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2.a 

11.1 

29 

2 
2.6 

6.9 

3-23 



k 
AIRPORT MASTER PLAN UPDATE . . , .  

TABLE 3-16 
ENPLANED PASSENGERS PER PASSENGER DEPnRTURE AT 

SEATTLETACOMA INTERNATIONAL AIRPORT, 197@ TO 1993 

2;395 45.2 
41.8 
44.0 

1.589 62 M 
1974 2,863 i 65. PI 

[a] 

[b] 

Swrce: SUnleTacoma latenutional Airpr t .  'Traffic and Oper&ar Report' rad ' A M  
Landings Summary.' 

Source: Estimattd by F&D Aviation from s o u l  airline depuaufea. 
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TABLE 3-17 
ACRCRAFT FLEET MIX SERWG SEAWLE-TACOMA WIEXNATIONAL 

AIRPORT. AYERAGE DAY OF A U C U n  193 1.1 F%geldt 

6 
9 

15 I 
Euh~ A320 (148-150) 
b u r g  B727-100 (147-163) 
BOCIB~ B737-m (128) 
&rag 8137-100 (136) 
McDmacll-Dougb MD-80 (132-144) 

8 
39 
55 
23 
75 

I 

l m 0  S U W  

Bocm 11757-200 (1822-190) 

6.0 

6.0 

1.9 
2.8 

4.7 

2.3 
12.3 
17.4 
1.3 

23.9 

63.1 

12.6 
I .3 

13.9 

3-25 
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TABLE 4-1 
BASlC SECTQ!t EMROVMEN” OF THE C F N i l U L  PUG= SOUNO REGION, 

197@-10 [a] 

I 1970 I 1990 

239.3 43.6 

93.6 

5. I 

12.4 2.3 
g:; i 9.1 

~~ 

31.2 i 10.4 
16.6 1 3.0 

I 20.8 1019.6 4pJ.9 109.0 w.1 I 168.8 



AIRPORT MASTER PLAN UPDATE 
* 9 . . .  * .  

private manufacturing industry in the central 
Puget Sound region, leading the region and 
Mtion in dolly value of exports. In 1990, the 
industry employed 115.300 employees locally, 
m n t i t i g  for e).? percent of the a m ' s  total 
manufacturing jobs and 8.4 p t m t  of to'& 
employment. For the c m t d  Puget Sound 
region. the industry's 1990 job level was its 
highat in 3Oyearn. Evcry acrospaa job 
d d y  and i n d i y  supports about 3.14 jobs 
ngionwide. This  job multiplier is the highest of 
any of the region's industries, and qrutnts 
363,008 direct and i n d h t  jobs. Overall, more 
than one in five jobs in the region can be 
attPibutad to the acmspau! indusfry. 

The being Company i s  the dominant employer 
with a work force comprising &our 90 percent 
of & aerospzce workers in this region. b i n g  
luds he world's ircrwpace industry with a 
market sharc of 61 percent. Based on an 
expon-sales ntia of 46.3 percent, k i n g  is &PO 
the nation's most expm-iniensive w m p y .  

The W i n g  Company holds a U N ~ M  pouhon 
RlhO&y and even I n l c W d ~ d y  far its 
dormnanm of a major metropolitan labor 
market. The auto mduvtry has a very large 
prtynct u1 k m i t  and CievCmd: however, 
nor.. of the individd auto makers has a 
mnantraral share of he i d  labor wket that 
IS close to Boting's share of the centnl Fuga 
Sound xgion's employment bue. 

Periodically, 'Jns industry gocs through serious 
cyclical ~ Q W ~ U I T ~ S .  Fmm 1968 to 1971, 
Boe-mg's employment d e c W  almost 60 per- 
cent, from 104.200 to 4 2 , m  jobs. 'tht cuts in 

also resulted in a substantd drop in 
employment dunng those same hme @s. 
The founh cydc is occumng now. At the 
beguuung of 1993. the Boeing Company 
ernpiny& !3?,7W company-wide and 9 8 . W  in 
the Puget Sound region. h February 1993. the 

prodUGhMl Ul 1915-76, UId the C&f I%& 

compiy m o u n d  that 23.00 jobs weald k 
cut over the next I8 months (including 19,000 
in the c m t d  Pugct Sound regie). At the end 
of 1993, W i n g  emplr?yal I16.200, with 
87.200 in the Puget Sound region. Bocing 
cumntly expects company-wide job !nsser in 
1994 to total 7.000. all of which are expaxed L: 
the Pugei Sound .regione which is wnsi.sent with 
Baing projections made Li Februvy 1993. 

Industry Tmds. Long term a~osjuet 
employment in the mud Pugct &urd &-ion 
will be affected by several factors. 'nKy 
include the possibility hat future aircraft models 
may be lssemblad t l s e w h a .  and the likelihood 

produced due to cost raluCtion and quality 
connol initiatives at Baing. New productim 
parmmhkps a u l d  emnge From ~ s a r r c h  UFd 

that they wi l l  q u i n  less labsr pr unit 

dewlopmtnt cfforn curnntly unjempy, with 
the effst of ducing the local )nbor Qonbent Of 
future w i g  aimaft. @lBring may mmt 
for super-jumbo aircnA with Airbus, the 
Ewgan consortium, and Jlpvvt~~ firms. nnd 
for a suptrsonic pawnger eircraft with 
M c W - D o u g l a s . )  Imports of pirrnft 
manponenu have been inmasing gndually. 
lhir reflects the indulby's changing praduction 
proctu. which involves more collabDriuion with 
foreign manU62laUm's in Order  IO lhnre the high 
ms! and fisk of developing new airpiaJlc3 and lo 
gain ?~ctsf to foreign markets. Jynncsc 
rnvlufacturrn h1U luppiy an ettinuted 20 pr- 
cent of the Btxing 777s cornpmmtr, cm.u&- 
ing hnah ernp.:oymcnt gmwth in the pctospm 
industry in Uiir region. The l d g  of 
worldwide trndon will funher contribute to a 
amtinuad decline in the p m b  of defeme- 
nl?tsd afmspce prod-. 

manufacnuing indutuy in Ihe rrgian and the 
Although acmspacc is the largest private 

kargcst upnner by d o k  d u e  in both the 
region and the nation, drops in iumspcc 
employment an not mxssui ly  followed by a 
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dccline in other ycw. In fact, h e  impact of 
aerospace layoffs may be b u f f a d  somewhat by 
a surge in hgh technology startups. 

The strong. long-establishsd yctoo of the 
m o m y  arc enhand by a number of emcrgrng 
enterprises, tncludiig rnwonmentd indusmes, 
and advutced technologies such as computer and 
~roftuarc. mirralsaonia. uommunications, 
biolcchnology. medical technology, and new 
nulerials. These growng sectors have a 
substantial and increasing impomnce i!! trade 
and provide bencfiu in increased pmductiwty. 
tshnology dcvckupmmr. and high-wage job 
CRlhm. Microsoft. which i s  headquartered in 
the Seattle yea. is one example of an advanced 
k c b l o g y  firm in the compotlr industry. 

&gbnd fbpufatlcn and Employment 
Gmwth. Popu&hOn growth (Sa? Pugtt Sound 
Repowl Council 1991 hojsuonr in TaMc 4-2) 
is expected to be slower bctwcu, 19!W a d  2010 
(32prcent) than in the p u t  hvo d d u  
(42 percent). In 1 9 9 1  the Pugn Sound Regional 
Councll fozccased that growth in t!! region’s 
population will approach 9otl.oQo From 1990 to 
2010, mth over 60 p a n t  a€ this gmwh 
a;cumng by the year 2ooU. Employment 

1990and 2010 (38 percent) than in t h e w  huo 
dcadu (89 percent). but sbghhrly gnam than 
rhe populauon growth forecast for the same 
pnod. The -ion is cxpccttd IO gain 550.000 
J Q ~ S  from 1990 to 2010, with nearly S7 percent 
ol this grow& occumng by the year 2COO. 

These forecasts are M on the Psfltmpcion of 
a k m g  employment level of 1OO.OOO UI the 
Puget Sound rcglon. Howva.  Ba&g’s hget 
Sound employment, which was 98.600 at the 
bcgmnmg of 1993, i s  pr~ja~cbd to fall to about 
W.030 by the end of 1%. To account for thc 
tmploymcnt duccrons by &.wu.rg and other 
-nomic concisons, alternate projechons of 
popUhhOn. cmp:oymr?nt and perssnal h m m e  

gmwth ;S as0 PrOJOZkd (0 b2 d0W bC€WCEIl 



IP70 i ,937 20.261 10.354 Xa3 9 4  
1971 I .937 19.811 10.106 7s9 11.9 
1972 I .901 50107 1O.uD 7ss 103 
1973 1.913 2 i . m  1i.m 797 7.8 

1975 I .w c.66i i i m  uc v.s 
1976 2.m 24.020 11.197 an 1.9 
1979 2.013 2s .2m 12.269 914 13 
l p n  2.104 27.761 I3.W L .w 4.1 
:919 2,I-Q tp.629 135S9 1.003 s.7 ’ 

1974 I.Wb 21.737 11.146 a31 6 6  ., 

I9U 2.331 30.919 13- 1.107 10.6 
t9lO 2348 31.212 15.206 1.121 10.0 
1% 2376 32.431 I3 539 i.in a !  I 

m 3 . P  5 3 . 9 s  16.* 1.176 6 2  
2010 J.616 64.w 18.440 2 . m  6 0  rn 1 .w co.n.3 Y)m 2 Jzb 3 ?  I 
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TABLE 4-3 
CITES WITH sL2IEDUL.E.D NON-SX'OP PASSENGER SERVTCE 

FROM SEAIIZE-TACOMA INTERNATIONAL W R T .  
AUGUST 1993 [I] - 3 a r 4  

SMT 

SLC 

S A N  
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M 
AC 
hs 
BA 
BF 
co 
CP 
DL 
HA 
HG 

tlp 
fa 
11l. 
YN 
Hw 
QQ 
SK 
lw 
UA us 
14.11 
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1992 
Rulk  

I 
f 
3 
4 
S 

6 
7 

9 
10 

11 
12 
13 
I4 
15 

16 
t7 

19 
20 

21 
?2 
23 
24 
2.5 

26 

Iy 

e 

n 
2e 
29 
M - ham City 

1,162,820 

515,310 
467,650 
451,1110 

391 .OW 
318.550 
299,790 
291.150 
289.460 

287.750 

US.610 
nS.ol0 
21s.- 

210.780 
206.w 
2m.m 
193.1$0 
1?3,4W 

1G.bU) 
153.240 
l3J.370 
121.m 
121,200 

114,Iso 

103.930 
9a.950 

wn.9~) 

a4fi.w 

1m.m 

IO. I I 
b . i %  
4.5% 
4.1% 
1.0% 

3.4% 

2 6 %  
2.5% 
2.5% 

2.5 % 
2.1% 
2.0% 
2.0% 
!.9% 

1.05 
1.6% 
1.6% 
I"?% 
1.5% 

1.4% 
1.3% 
1.2% 
1.146 
1.1% 

1.05 
0.91) 
0.9% 
0.9% 

2 . a ~  

o.ns 
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2 
3 
1 
5 
6 
7 
8 
9 

10 
I 1  
12 
13 
14 
IS 

I 

21.4% 
19.9% 
11.15 
9.0% 
8.3s 
1.5% 
4 3 %  
3.3% 
3,2% 
2.7% 
1.9% 
1.6% 
1.2% 
1.0% 
0.8% 
2.6% 

100.0% 

20.1% 
11,496 
1S.7% 
:.m 
S.2% 
6.8% 
S'5% 
5.0% 
4.1% 
3.75 
15s 
1.2% 
1.1s 
0.5% 
NIA 
NIA 

4-1 2 
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SECTIOff 5 
AVMTION DEMAND FORECASTS 

tN7RQQUCTlON 

This section describes the m+thodology and 
results of thc development of aviation forecasts 

y t a n  2000. 2010 and 2020. F a a J t t  w m  
prrpand for three eiemnts of lirplrrt r,t~wty: 
air yw*ngen. air cargo, and armaft operohons 
(takeoffs and landings). 

f a  Seat tk -Tac~~~  lntrrnatioMt m n -  
Activity a1 Ihe ilbp't War PfoJScted fM the 

Purmse 

nt3e fortxxsu have been ptqalui p9 all 
c!emcnr of the A~rpopl Master Plan Update to bs 
uwJ to denlop vrpon facility qu iremenu and 
to estmatc tht ~mefrrmts when future improve- 
ments am noskd. nKse foraaJw will alm be 
considered m eshmating aircraft noise imprcls 
and other impacts nlauwl to airport ~ctitivliy. 

updatcd master p h  forrusu whch gn r c o u n t  
for a m g e  of potmhll future rurport YXIWIX 
and pfonde a sound basis for guiding the 
development of future facility inprovemcnu at 
the airport. Accordingly. thc famasts 
p~~ hen arc pluming-level u u m  and 
am not urtended to be exact pfcdstronr. It IS 
antlClpated that thesc foreasu will bc updated 
m scvnzl y c v s  in rcspwe lo chnnglng 
condiucms. such u t r i  n a h d  or local 
m o m y  or the aviation indusay. 

F o m m  Approach 

Based on pprt rxpnencr: in the developr,mt of 
forsasu for Sea-Tac k~urport, xi well as orher 
large cornmercul aitpam, the appmach to 
preparing updated forecasts mcludcd ulc 
following smrcgiu;: 

ThC obJCCt?VC Of thC f0-t wk iS to denlop 
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to one or m m  supplemcltal airpor~. TheeconornyofWzirport'sserviccua. 
AUocation of passengers to supplemental Such factors as populatiwi, employment. 
airporn wi l l  be done in coordination with income. and grins regN3nal or 5latc product 
the Puget Sound Regiorul Council's uc gross mcasuru which ue direaly relarod 
(PSRC) Major Supplemtal  Airpn  to the mount of bus- and pnonal 
Feasibiliry Study. flymg. These facton arc quantiftable and 

were uarmned and tnyd in the 
Demand management lechmques. development of for&ast models. 

W factors affecting aviation dernand at Sea- 
Tic i ~ ~ t u d e .  

8 Competing hitporll. SeP-Tac competes with 

aviation demand, particularly for 
Mha airporn within xunc SqJSnartl of 
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inkmat id  flights. Vancouver. British 
Columbia and San Fmcisco have 
intcnrntirriul service which competu with 
se?-Tac. Recently United Airlines has 
elected to concentrate its international flights 
MI the wdn coast at Loa Angela 
Intan;ltionalandSurFrmci~C~Inttmztimid 
Airports. If nm large aimafl (seating 600 
IO 800 paucngm) became significantly more 
economic for irirlincs UUJI existing 
widebodiu on international flights. a 
lcndcncy fot further concentration could 
mull. 

A h a  more nonstop intermtional flights atc 
now mi& hDm n o n - m  airports such 
as Di~lh-Fon Worth, Dcnvw and Chicago. 

to some degrrt on IhC adability of 
hcilitics at Sea-Tac compved IO competing 

Tht ~ m p e t i t i ~ ~  pofiti~n OP Sm-TW depnas 

airporn. 

Natknol F*sion 

N&?f~-wiide fxbn ~fCC&g Pir tranwrtlti6n 
demmd include: 

m Niitiwml E c ~ m y .  The overrll condition of 
thc national r.!conomy, as fnemmi by such 
facton as gross national product and the rate 
of urempioymcnt. affw lir tmnspor*ltion 
demand throughout the country. 

Domutic Air Futs. Air fares in ral 
doUan (adjurmf for inflation) Pave 
d m  from 1970 to 1992. The FAA 

incrcate in real d o h  in 1992. fhc 
paucngu forecast modeit lEcount for 
average U.S. air fves hut do not lccOunt for 
local hue varirnces which my w u r  on a 
sh0n-m basis. 

a Technotogid Advances in Communications. 
New technologies in the telecommunication 

pm*u thpt U.S. air ram will -in 10 
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share of the Sea-Tac international passenger 
marker arc: Canada (52%), Asia (25%). 
and Europe and Central and South Amenca 
(23%). The Asian economy is projected to 
grow rapidly over the next 20 years. Trans- 
Pacific au travel i s  projected by Botlng (. W o r m  
p, . I  1993) to 
mcnasc at an annual raw of 8.2 percent 
between 1992 and 2000 compared with 
4.8 percent for U.S. domrnc air havcl. In 
spite of the robust Asun air travel market, 

over the put thrst years due, in put. to the 
csnmolidatlon of international flight$ at other 
C i t l U .  

aPveI U, AS&, from Srn-Ta~ h d s h d  

Eilatenl Agreements. Inttrnational airlines 
g e n d y  conduct operations within the 
fnmework of inttrnational biatcral agree- 
ments thzt control market entry, capacity, 
and pricing. ~ In the UNt6d slaw, the state 
Depmmcnt, wilh the assistance of the 
Ikpanmarr of Transportation @uta. 
negotiate$ bilaterzl agratmcnts with 
represtntativa of other countries. Thwc 
agrurnmu may specify the U.S. gateway 
for the airline service which suck agncmenu 
contemplate. fn awuding autho$ty for new 
service in limited cntq mulrtu, the W T  
saks IO pmmote a competitive environment. 

Although then is no longer an o p t i n g  
agtecmt  for Hong Konp service. new 
airports such as Japan's new gateway, 
Iiansai htcmationvll Airport provide 
0ppOmRities for new service. Thc North 
Amtican Free Trade Agreement (NAETA) 
is t x p a v d  to result in fewer iunictions in 
air travel between the U.S. and Canada. 

hlunadon?l fLif Falls. IntematioMJ air 
travel demand is sensitive to changes in 
in~national air fans as is domatic travel. 
The FAA f o ~ l s  that i nWt ionJ  ab 

Pans. in Feal dollars, wi l l  contmuc to decline 
to 2020. 

Although some Gf the above Factors arc 
external, the Port is caplblc of inflmcmg same 
of the conditions that affect demand. including 
the avvlabiity of needed airport f;icdities (such 
as runway lerigth, mnway capacity, tamirul 
capacity). 

EXPERT PANEL FINDINGS 

In Ocmbcr 19!33. thc Fort of Seattle held two 
buuneu planning meetings in which upen 
panels wen vstmblad to dirurt the future af 
ttb: air travel industry and implic;ttions for long 
term growth in activity u Sa-Tac. Members of 
rhe cxpcn pmels i n c l L d  mile imlusuy 
rqnskntatives. economists, and airline inasstry 
UUliysU. 
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Although big growth may not occur in the 
intmiitional nmrket. continued growtk is 
expected. Of the international markets, 
Asian markas an the most robust, 

Air travel will grow no faster the 
general economy. The 19Jos will k a time 
of greater pn~1: growth than growth 
for the airlines. The industry haJ  ex^ 
system-wide capacity now. One airline 
repJnad that it will bc curung system-wide 
capacity by 4 percent. Airlines will put 
vrcraft in SCNICC at 13cauons that give them 
the b a t  mum. 

m High labor carts and [to a lesser dcgrcc) 
airport m u  arc important factors &axing 
airline prfomunce. For estabiished 
airhts. labor is 35 percent of the costs. 
While arprt-related costs are about 7 io 7.5 
percent of airline costs now, they an 
mcrmsing the fastcut. One airline nponcd 
that, over W last 6 years. i u  h d m g  fces 
Rave mcreascd an averagt of 7.4 percent a 
year and its lermlnnl rentals have grown at 
11.5 prcene a year. 

cspacially china. 

m High specd rail scwtcc m o t  be corn- 
pc!~tlve with air -vel. t d a s  It is 
subsffitud. A major benefit of high s p e d  
m l  is its convenience, and !ugh speed mi 
will not work m a suburban nrz-ket. 

Airlines at Su-T* experience delays at peak 

adddod capacity and. while costs are a 
L-m. is g d y  ne& hvonbiy by 
the a i f h .  

EOW. A hl 'd NnWy WOdd PCOVlde 

DOMESnC ENPLANEMENY FORECAST 

The Ftlght Plyl Phase I forcain was prcpand 
by developmg pmjstlons of 
pastwgen, then esumaung the numba of 

connecting PaSJengm to snive a torill 
mplancmcnts. While this agpnnch is logical 
and techrudy sound, it has two disadvantages. 

Fust. hard data on originating passengers arc 
incomplete. A 10 p m t  sample survey 
conducted by the U.S. Department of Tnnspor- 
tanon measurn scheduled au earner origina- 
tions, but the data base also includes commuter 
carrier pwngcrs if they mvel  one segment of 
their flight itinerary in commuter seiviee and 
another segment in air carder mice .  Further- 
more. no ntiable data arc available on originat- 
ing and connecting passengers for rtsmsuc 
commuter service and international ~~crvice. 

Sarmnd. under this p d u n ,  only D portion of 
tfre passenger bape is projected (Le., originating 
passcngen) b i  a sutisticd pmccdun. A 
significant portion of total a p h m d  pwurgus. 
under this proc&dun, must be aJtimated by a 
percentage factor. 

The approach taken for this Airport Master Pian 
Updatc was to f a w .  c;nalanPdpsengtn then 
disggtzgate tht forecasts into ongiruting and 
connecting passengers. This approach re3Ulted 
wi m e w ~ l t s  of stahstiarl ngruficance which ue 
extxcrnely good in terms of L !  degree of wia- 
hon in part numben ~f putcngcn whch is 
expluncd by the modtl. 

pldmsry hrmut Approach 

The primvy forecast approach was developed 
uung multiple regnuion pnralyais in wh~ch 
m u h e d d  nlptimpr wczc develqmd 
betwaar the number of historic dorahc 
e n p w  pssengm and various ppnmstur 
known u) influtnor: .u pnsstnptr travel. A 
nu- of such &tiowhip were ernmined. 
based on puamctm such os population, 
employment. and pcrronal income in the Puger 
Sound region; avemge ~ t i m ~ i d ~  domestic 
uhres; pr  capita income and unemployment 
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fatc in the Puget Sound region; and gross st?& 
product for Washington. Both linear and 
logariphnuc relationships w m  tcstcd. 

After analyzing dozens of polrntlal equahons, 
the following model was sclccted for the 
pnmuy approach to foreasang domcshc 
e n p h m c n t s  at Sea-Tac bccaua it probidcs an 
excellent stahstid relationship and is based on 
pvunetcn which arc known to affect au have1 
demand. 

ia of domestic enplaned PasJengCfs = 

- 3.242 
+ i.307 a Ln of personal income u1 Puget 

Soud region (in millions 1982 dollars) 

ccnw per pssstnger mile) 

(where Ln q u a i s  ~tura l  logarithm) 

The mode! puformed w a m c ! y  well in aU 
V;rOShcd measures and prowdal masonable 
mulls whm teated for the sensitivity to changes 
UI thm inputs. The cotfficicnt of coneistion (R3 
of thts ngruuon quatlon is 0.996, which 
means that 99.6pttccnt of OR variation in 
enplaned domcruc passengers from 1970 to 
1993 can be expluncd with &is equhon. 

Htslonc data for vanous paruneon mrad are 
shown in Tablts 4-2 and 3- 1. ~OJCC~~OILS of 
domuuc cnplaqcmenu uzit developed (tec 
Table 5-2) usmg the mwmt pmjofhon dtvd~p 
cd by the PSRC in 1991 and themsed income 
pm;ecr~un bas !  on pmjwnonn by Dick Conway 

The form of the bqwhon used for the pnwary 
fomzst approach diffen somewhat from the 
cquahon used for the Fhght Plan Phasc I 
f6rta.K The fight p h  fortcast ussd separale 
paramctcn for population and per capita 
ncorne. 'lie parnary foncast approach ilscs a 

- 0.656 I In of ~ O I E C S ~ ~ C  (in 1992 

and A W u m .  rhow in T&lC 4-2. 

single parameter, personai income, which is the 
product of population and pr capita ineome. 

Under thio forecast approach. dnmcstic enplane- 
mcnts *odd increase from 8.5 -on in 1993 
to 17.2 million in 2020 uskg the PSRC projac- 
tion of income a x i  16.0 million in 2020 &g 
the alternate income projection. 

ABwnatiw A,oporcha 

FQKZSIS of dcmatic ~npluremcnts weat pn- 
p a d  under four a l i t i v e  approachts ID mt 
the reaxmab!mes~, of &e primary foreart 
a p p m d i  aI!B to provide uppn and irzwer ranges 
of future domcruc m p h e m e n t s  (Table 5-2). 

&gmsa&m AnJVsk UxhgfIlght Ban Pam- 
n?eIIpI*. urn= '&S appmch. a new m e o n  
analysis equation wos developat using the socio- 
mnomic puunet&n of the Flight Plan Phase I 
model. However his alternative app- was 
u u d  10 forecast enpiuaemtr, lather than 
onginations as in Iht Flight Plan Phvv I W y .  
F ~ n h ~ n ~ ~ r r .  &is diunative fors*up was twcd 
op. histoned data from 1970 to 1993 and 
updated foracvtr of population. per capita 
income and & m h c  airhrcs. The resulting 
quation is: 

Ln of domestic a p l a n c m U  panrcngm = 

- 11.100 
+ 1.8M : Ln of popuiaaon of hgct  Sound 

+ 1.650 x Ln of per capita income of Puget 
feglwr (in rhousands) 

sound qian (in millions of  1982 dollars) 

ants per pLtsengw mile) 

(where En qrult wtwl logarithm) 

Thc st&.stiCzl measurn utdiuting the reliability 
of this eqution are similar to the rnaw.ucs for 
the pnlPlary forsart approach model. This 

- 0.840 x Ln of donreptic airfut (in 19p2 



1B.M 15.09 13.65 
20.16 15.16 14.25 
18 t0 14.30 I3  I6 
16 ?a l4.W 13.15 :::E 12.84 1261 17.60 

I Q e b  t4 03 10.44 12.25 12.35 

1966 14.w g4.55 12.31 13.64 
I919 14. I 1  I 4  a4 1 I .76 13.33 

I p w  
1991 
wQ2 M 

1 t993 
1384 

19U 1337 16.14 12.19 11.6) 

19S1 IJ.53 L3.87 12.10 12.a 

13.63 
1325 
12.60 
12.79 

14.15 
1?.74 
12.91 

Rajacd 

1995 12.14 13.25 1l.M 12.54 
204, 12.84 l1.JI 11.22 12.17 
2tm 12.90 13.86 11.00 L 1.u 
20IP IC] L2.99 14.11 10.67 LI.45 
2020 icl 13.10 IO 12 
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equation was not chosen as the primary forecast 
approach b m u s t  the addition of the third 
independent variable did not significantly 
improve the statistical reliability of the equation. 

Under this alternative approach. the number of 
domt ic  enplanemenu projected for the year 
2020 ranges from 14.8 to 15.8 million. =me- 
what l o w  lhan projected under the primary 
forrctaft approach. 

Updahd FIfgM Plan Originbths hbdd 
this approach an update of the f ight  Plan 
P b  I model was developcd &Pining the 
original model lh~cturt but using input da&i 
fram 1970 through 1993. Fhc updated model 
is: 

Ln of domestic air carrier originations = 

- 9.019 
+ 0.430 x t n  of population of hget Sound 

region (in thousands) - 1.296 x Ln of per capita income of Puget 
Sound region (in millions of 1982 dollars) 

passenger mile) 
- 0.854 x tn of Bir fm (in iy92 cents p~ 

( w h a t  Ln s q d s  natural logarithm) 

Domutic air w i t r  originations wen estimated 
to continue to be 72.5 percei~~ of domutic air 
m e r  eophements. The rwulu of this 
alttmtive approach axe shown in Table 5-2. 
Under this approrh. domestic arpi&nemtnt 
prejoctionr for 2(nO nnge from 13.7 to 14.5 
million. Lmver passenger projections through- 
Wt the forsnst priori than the projactims 
developed in the Right Pian Phase I study 
nflst tl1e ~ o w u  growth in paEsengcrs that P i  
occumd unce 1988. compvcd with earlier 
years, as weli as some duction in projrtctrd 
population and an increase in projected air 
fm. 

Natiim.l Market Share. In this apprwach. thc 
number of Sea-Tac d o d c  enphcnlents w a e  
projected as a percentage shvr of U.S. 
domestic enpbiemmts (Table 5-3). Domutic 
~ ~ ~ p l a n e ~ i m t ~  at Sea-Tac have increased from 
1.38 permtoftheU.S. in 193Uto 1.84 parent 

market is pr~je~ted  to continue this increuing 
m d  ~d grow to 1.95 perant in 2010 a.nd 

market &me was applisd to &e F M  fmust  
for !he &on, a prujecnon of 22.8 million 
domartic enp'memli; for %-lac in the year 

proja~tlm under this foreout appmach reflects 
the aegrrssivc natlonwde growth projecaon by 
the FAA in spits of relatively flat perf- 
ovff the pa.a Jcven years. as well as the 
cshrmtrd mntirlulhon in the upward UEnd of 

III 1993. The Sea-TX shve of tk 

2.M:pEnait in 2 9 0 .  whcn this projcftsd 

2020 t ~ ~ ~ l t d  (Table 5-2). T ~ c  k ~ i y t i ~ d y  high 

the Sta-Tg ~ l t e t  share. 

S ~ . - T ~ G  Dsn#safE EnGkrremsn? Tnmdr. 
Under this approach. pw ntrrds of domuac 
pusenger enplanemenu were projected an a 
SLmght-lure b U i 3  to the ytsr 2020. TWO trend 
progmons were made.: one w on domcmc 
mplanemcm for rtre pas1 twenty yan and 
anather ?.iascd on dometnc enplanemu o m  
UIC pau tan y a n .  Thc mu11 of hs appmch 
i s  a range of domstic aplnnemsn~ irr tht year 
2020 from 16.6 million to 19.4 miifion 
(Table 5-2). 

Foncrrt RuvEa 

The pnmuy forecast app-h hosed on the 
PSRC projected values WPJ dKwar iu the mid- 
nnpp forecat for the Airport Marter Plan 
updut. This rpprosch is based u p  
population and o 1 ~ c  hctors foteavted by 
tht higet Sound Regional council in 1991 knd 
assumes a slightly gnvrr rate of growth for the 
%et Sawid population and income than 
pmjecuxi using data from Dick Conway and 
Assou?tts. whch mudus thecumnt cutbacks 
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TMLE 5-3 
WMEsnC AND IKlFRNATlQNAZ ENPLANEMEHIS. PERCENT SHARE OF LWI'ED STATES 

1970 lo 1993 

I9M 
IW1 
l9tZ 
I W )  
1974 

1971 
1976 
1977 
I Qn 
19?9 

!9M) 
lVI1 
1912 
1913 
: 9w 

: m3 
I P M  
IW? 
l V E 8  
1930 

5990 
1991 
1m 
1-3 - 

156.9 
151.0 
164.5 

119.5 

184.9 
195.1 
21b.6 
2467 
291.7 

37.9 
2?4 7 
2u. i 
?oa 2 
334.0 

1To. I 
a . 7  
MI.? 
441.2 
M3.8 

4M.b 
441.3 
4661.0 
4E.O Ill 

1n.4 

2.162 
2.1% 
2 , m  
2319 
2 J47 

3.065 
3.296 
3.115 
4.497 

4.1 11 
4.070 
4.143 
4.593 
4.709 

5 3 4  
6.243 
6.629 
6.640 
6.971 

7.341 
7.326 
1.254 
1.m 

2.733 

AetuI 

1 31 
1.44 
1.34 
I .30 
1.34 

1 4 I  
1.57 
1 5 1  
1.55 
1.54 

I 43 
I .U 
1 4 8  
: 49 
L. 41 

1~41 
1.54 
1.50 
1.30 
1.51 

1.61 
la 
i?9  
1 3 4  

14.5 
:1.0 
11.4 
19.0 
18.6 

11.0 
I&? 
11.6 
20.0 
33.6 

24. I 
21.2 
19.7 
21.1 
3 . 3  

24.6 
24.6 
29.4 
14.3 
%.I 

41.3 
39. t  
42.6 
16.5 1% 

RS I .m 
683 1.47 . 

I 9 0  
173 
In 
170 
316 

306 
3 I? 
330 
336 
383 

4661 * 
363 
416 
43) 

479 
561 

614 
161 

MJ b! 
761 

i.31 
I .m 
I 0 2  
1.42 
I .m 
i.80 
I .m 
1.19 
16) 
1.62 

1.91 
2.20 
1.65 
1.91 
I .9? 

1 95 
7.31 
1 ; I  
1.97 
2.07 

2.14 [e! 
I .?a 

12.200 I 9 0  73.6 I .4?Q 2.0 
I vs 117 9 2 . w  2.8 

1.141 3 I 2 0 0  162 I 3.240 2 0  
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by the Boeing Company to ~ Y C  long tcrm 
effects. The upper and lower mge of possible 
future domatic enphemcnts results from the 
upper and lower vzlues of #IC altcmbvc 
forecast approaches (Figure 5-1). 

lNTERNA TlONAL ENPUNEMENT 
FORECAST 

Thc intem;ltionrl cnphement forcast was 
deve!opsd similarly to the domestic cnplanemcnt 
foracw. A pnmvy forsarr appmoch was used 
lo dcnvt a mid-mgc forecast for the Airporf 
Maucr Plan Update and alkmaiive fomcast 
apprmchu were p n p v t d  to provide a range of 
pouible outcomes. 

'Ke gross state product (Table 5 4 )  m a s m  
the vaJw of goods and services produced in the 
state. 
Oregon and Idaho was alccted beauv  it is 
considercd to be the area from whch most 
in tcmaad  passengers using Sea-Tac are 
dmm. Under the primary forecast approach 
the n u m b  of international enplanemats are 
projcaed to inemax from 0.7 million in lW3 

The fact that the cafficient of cornlation is 
Iowa for this model rhvn the domatic 
passenger moael implies hat OW ficmn am 
influencing intcrrubiocul demvld which arc sot 
belng opurnd by the equation. Such haon 
could be intem?hd air fves and a r c h ~ p  
ram. b h d  iigmments, a h h e  policies 
ngarding contentratim of hntcmatioral routes. 
and signifisat pvsengen from OUB& the 
uvec-stllc SeIVIce OtQ ldMtified hue. 

m tluee-natc M of Washington. 

1O 1.9 million in 2020 ~ a b k  5-5). 
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indepnCcnt variable was not St?tistidy 
significant. The results of this approach were 
marly the tame as under the prirr~ry forecast 
approach flable 5-5). 

Nstdonrl Mwht Share. This approach was 
lnmilpr to the market rhvt approach Uscd for 
the domestic enplvlemcnt forecast. The Sea- 
Tac rhve of the us, intemtlod mark1 has 
varied between 1.02 wcent and 2.31 percent 
h m  i970 through 1993 (Table5-3). Since 
1980. So-Tac hor averaged 2 percent of U.S. 
internarid enplanemcnrs and this percentage 
is ugecred to remain to Ihc year 2020. Under 
this approach !he lnlcrnational enplanemznt 
forecast for 2820 would m c h  3.2 miliron 
(Table S-5). The higher forecast under this 
altematin approach reflects thc rcktive!y 
aggressin pmjeeQon by the FAA of rationwide 
**--ti& mplanemcnu (Tabte 5-3). 

&o&ted Qrawtb R.t.s. This alternative 
a p p w h  is bued on intcmattonrl passmger 
growtJ~ rates for the United Stltes devdo)red by 
the b u n g  Company (7%~ k n g  Company. 
Commacinl Airplane Group, 

cshmates that @avenge annual growth rate for 
U.S. intcnutlonitlpmmgen willbeK.3 perant 
from 1993 to 2000 and S.2 pucurt from 2000 
to 2OiO. From 2010 IO 2M0 a ntt of 4.2 

Undef hi approach. the number of inttr- 
nauorsll enpianenrents at Sea-Tac would reach 
2.5 mithon in 2020 (Table 5-5). 

lnresnrtlorpal Enpbnement T M s .  Inter- 
wonal cnplrncmart tmds at Sg-Tac for the 
past M y*uz and twenty years wue projected 
to 2020 on a suiughi lute barrs. Under this 
appmach, the number of mtematiod enplane- 
menu would be 1.4 to 1.6 million in 2020 
flable 5-31. 

~ 

p c m t  was used for this fooreEut approach. 

Fwacstt H ~ ~ u t s  

Under the primary fonxast approlfh, inm- 
national enplanemmts are projatcd to ina tax  
from 0.7 million in 1993 to 1.1 million in 2000, 
1.5 million in 2Q10 and 1.9 million in 2020 

202a IS from 1.4 million to 3.2 million, under 
the ;Il&rnatwe forecast approaches (Figure 5-2). 

TU TAL EMPU NED PASSENGER 
FOR&CAST 

To'd d o m e w  and intmutimul enphnements, 
under the mid-mge fonclist, a= projected to 
hcrrpse from 9.4 million in 1993 ru 11.9 
million in 2001). IS.3miUim in 2010 and 
19.1 million in 2520 (Table 5-6). Ln 1993, the 
number of enplaned paurngas M SCr-Tac was 
sir*& w enptanemuru ut Houston mrr- 
continent& Airport) and Charlotte, NC. In 
2020 Scp-Tac will have approximately 3 million 
mom mphemusts than Sul FnncisaP Inter- 
N ~ ~ O M I  had in 1993 and 2million frnrzr 
enpianemu th A t l u u  had h 1993 (Table 

the samc num'oet of pwsengus ipf Denver had 
in 1993. 

In 1993 approximately 93 percent of d m a c  
pwengen were urn& by zir orria aimaft 
( o w  69 mu). By 2020, it is expccsat that 
95perant of domestic enplpnuntntt at lbre 
iiirpart will be handle4 by air camcr slrcnfi 
(Table S-6), due to commuter Pvlines operating 
gr&uu percsntagcs of air cprrier pircnft 
(60 stats or more). 

The inltmnuerrrl pnL3engtr forrurr wrs 
aUwatcd between parsagus to Canada and 
purengm to othu dcrtinrtm (Table5-6). 
Tlus alloGition was made un the basis of the 
existing trends. It is anticipated UIiU 
mdency for the pcntnwe of Cyrrdlarl 

(mid-mgc ~h). The p~tcntinl rSngC 3f 
enplaned inttmulon?l plsscngas In the ytu 

S-7). h 2010, W-TW IS C X W ~ ~  to Q I P ~  



FIGURE 5-2 
INTERNATIONAL ENPCANBMBNT FQRECASI' 

FOR SEATTLE-TACOMA INTERNATIONAL AIRPORT 

B 
N 
? 
k 
A 
N 
8 
D 

Y 
I 

I 
0 
N 
S 

E 

A 5-18 



AIRPORT MASTER PUN UPDATE 

8.  I IO. I 1 13.0 16.3 
I D o d c  Au cunar Enp*atarolr 



AIRPORT hfhSTER P U N  UPDATE 



. I  

AIRPORT MASTER PUN UPDATE 

prrrscngm to kc? .Hill mtinnue to the ycar 
2010. By 2010 cvlzdian passengers arc 
projected to account for 60 pcrcart of the inter- 
national mul, compared with 52 preen1 today. 
In 2020 the 1.9 million intcmahonai enplane 
matts arc P ~ J C C L C ~  to consist of 1 . 1  million to 
Canada and 0.8 million to other dCstinatim1s. 

The nurntm of pasungmi in a c h  of the fuur 
major categoria (domestic air carrier. domestic 
air cui/commuler, inlernavional to cvlada and 
intrrnational to other dcstinatm~s) wen 
lllartcd bclwccil ongindestmtion pasrmgen 

c x m ~ ~ c d  in this review consist ob pjdm 
prepved fur the following studies: 

I985 Macur Plan 
C o r n ~ m i v e  Planning Review and 

The Flight Plan Project - Phase I ( t990)  
m The Right Ply, Project - Phue m(1991) 

FAA Hub Foravt (1992) 
FAA T U  ALna Foreca (1993) 

The f o m t  methoQlogy urd nsulU of each 
~lt dtscriborl in the sexions that follow. Past 

AirSpaa! updue Study (1998) 

snd corYisting pvsengen Fable 5-31. Mgi i i -  
deshMhon passengers begin or end their air trip 
at. SeP-Tac. Connemg pvsengen transfer 
kom one flight to another at Sea-Tae. putCr;- 
gers who pemainon the same aircraft uSea-Tx 
(a ronbinution flight) are not counted as Sea- 
Tac pvsengcn beaure they do not ernbuk or 
disembark an pirrr*ft at Sea-Tu. 

An CPhmaLt of domestlc air camer ongin- 
d c s t r ~ b ~ n  passengers w u t  obclimd from the 
U.S. Depanmcnt of Tm-m 10 pucent 
umple suwq (Table 3-41. The angin- 
destination percent averaged 72.5 from 1976 to 
1m nnd *is percwltagc IS projected to l t m n  
to 2020. 

forecaas are z u r r . m d  and compand wlth 
actual aim aciivity UI Table 5-9. . .  



TABLE 5-0 
FORECASF OF ORIGN-DEStWdATION AND CONI'lEmG 

ENFLANEMENTS AT SEATILE-TACOMA lNl'ERNAT!QNAL AIRPORT, 
1w3 TO Lozo 1.1 

5-20 + 
The PiiD Avutron r w  A 
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model, using data from 1954 through 1978: 

= 15.9 + 1.49 Ln BEI[ 
POP POP 

- 1.106LnAVREV 

when: 

ORlG = adjusted regional originntions 
POP = regional populauon 
RPI = regional pctsmal income ($1982) 
AVREV = avenge pmengcr m e n u t  per 

mcnuc passenger mile ($1982) 
Ln = ruhlnl logarithm 

The rwultmg 1985 Mawr Plm Forecast is 

from dah hmugh 1934 an3 n?~ecu?d a p o d  
of time From the late 1370s to Ihe mid-1980s 
when actinty growth ai the a ~ i p x ~  was 
relulvdy slow. For erarr~plc. passenget growth 
for tk five y a r  pcnod crlding in 1984 avcmgtd 
only 1.3 percent a year. Conqutntly. the 
1985 Master Plan Foracdsl subsunu??ly under- 

Thc lrtual 
pautnget growth ntc fvom 1984 through 19% 
war 7 . 0 p m t  pcr year compared mth a 
p'ojccsai annual growth ra~t  of 3.0 pmt. 

Comprehensive Planning Re wb w I i98& 
FotscutS 

The Comprehensive Planning Review was 
completed M 1988 (P&D Technologies. 

growth in aqmn acnvlry. chulg1ng Yrpon 
charactenshcs. ImpmvementJ in tcchnoiogy, 
and the Port's b r e  to move forward wlh 
needed capitai irnpm~emcnu, a RVIW and 
validanon of the airport plans was necLss;uy. 

Comprehensive Planiung Review 1~ cxllllmc ail 
clemenb of piuullng ai Sea-Tac and to nmul- 

shorn in Table 5-9. Thll fonrrw was pnpved 

esbmated ruhlm airpon acovily. 

~ 

- 

AS 1 E.SUl1,  the &'OR dCSldd bo WndUCt a 

mawsly update the d y s e f  of the ainplfc 
system. In order to effecrively in- and 
plan for f u ~ a  roquircmts of the airport, 
updated forecasts for activities at Sa-Tac me 
Pncpared. 

Forecasts for the Comprehensive Planning 
Review were dcvelapad on tht basis of PSRC 
1987 fomrasts urd the trawl in the annual 
pvscnger p w t h  rate from 1980 h m g h  1987. 
' f ie  average historic mual passenger grmvth 
rate (approximarely 7 pxcmt), WBI used as the 
s&ng point for the passenger pmjcctims. 
The grow& nu war estunated to & c l i  each 
year to approximately 1 paecnt by thc y a r  
2020. The mulung forsut (Table 5-9) revised 
the near-term forecasts to r e G m  current 
cOndltio?lS. wRJk flksint&ni?Yg L k  !crals-ram 
ProJeCtiJII from the more detailed PSRC 
foruaseo. 
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5.9 percent. 

F&ht Pian - Phase I119901 FbvcasB 

The Flight Plan Project. conducted in three 
phases, focuscd on -& au transportatron nads  
of the Puget Sound Region to the y m  2020 and 
beyond. A major emphasis in the prOjCC1 was 
the identifiation of regional aim w h ~ h  
could ~ C M .  some of the region's air passenger 
demands as Sea-Tac rcsches its cpp~clty. New 
pvscngcr and ogerahOnS forecasts w m  
crcpand in phart I for 1995 through 2020- 

The following cconomic vanablo for tlle Pugct 
Sound Region from 1970 through 198% were 
mddercd: total population. toCd jobs and per 
capita income. In addihon. the nauod average 
air fpne per pauengn mrk was amsidered. A 
multiple rrgrcssron model was chosen to fore- 
cas: onginaang pasagen. Several Rgressims 
were evaiualnl and the following model wlz 
SClCClCd: 

Ln of originaung p a n g e n  

- 6.232 
+- I .0390 x Ln of population 
-+ 0.9832 x Ln of per capita income 

1.ZOH) x en of alr fare - 

(when La equals natural Ioganthm) 

The model pwd all slausacal and loglur tests 
and produced rarotmble results when testal far 
its nnunwty to yznatrons in the inputs. A 
range of p o w n d  pllsscngcr demand vv;lf 

devebpcd bascsl OTI other f0rccas.s such as those 
pnparrd by PSRC and a~rcraft monufinurtn. 

The rey~lung Flrghr Plan - Phve 1 fwstnger 
f o m  (Table 5-9) is umilar to the Compte- 
hmsive Planning Review forecast through 2010 
and sigruficantly higher in 2020. From 1989 
through 1992, the actual mnnd p n g e r  

5-23 
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airports whch in the most m t  year boarded 
one percent or more of the totai domestic 
enplaned revenue passengers. One pcPcent of 
tomi U.S. revenue passenger enplanemenu 
equalled approximately 4.7 million enplaned 

casts for 25 large huh arcas including Seattle. 

The most r e M t  FAA Hub forecprt fop Seattle 
was campleted in 1992 and was based on 
passenger data through 1 9 9 1 .  Consaqumlly. the 
FAA Hub projaction. did not &OW for the 
duction in international passtneers at Sea-Tac 
in 1%  and^ 1993 or the m t  workforce 
cutbacks at the Baeing Company and related 
economic conditions. 

The 1992 Hub toUi parsenger projection is 
24.8 million in 2008 and 36.6 million in 2010. 
the Hub projection for 2010 consists of 32.0 
million domestic and 4.6 million internationid 
puSengtrs. 

FAA rstrmlnd Ama FQAPCU~S I1993 

The F'CdtraJ Aviation Administration (FAA) 
develops forscanu annually for over 800 
;lippons for use in the agency's planning and 
decrsion making. The FAA uscs fopecarlp 
in developing iU p w g m  plans and asrcsSiiy 
the level of ttsourw needed u) m e t   he anti- 
cipated demands for its services. In addition. 
lhc FAA fomasts an often 2 helpful -1 for 
sue and Id aviation aulhoiities and the 
aviation industry in planning for future airport 
development needs. Although FAA pascngu 
forecasts for 2005 consistent with Flight 
Plan Projections, the FAA forecast anticipates a 
d u x a w  in passengers in 1995 (Tia&le 5-9). 

paswngen in 1993. FAA has developad fore- 

Compwkon S ~ m a r y  

1585 Master Plan turd to kit within a nlatively 
m w  range (Figure 5-31 especially considering 

Sta-Ta~ W g a  f=U pnpved Since the 
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F I G U R E  J-3 
COMPARISON OF TOIIAL PASSENGER FORECASTS 
FOR SEATTLE-TACOMA INTERNATIONAL AIRPORT 
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AIR CARGO TQNNAGE FOR&CAST 

The iuf cargo f v m t  was & v e b p d  usmg a 
regmssion analysis model. Many model forms 
and variables relating to air urgr, tonnage wen 
evaluated Variables affcctmg au nrgo demand 
which w e n  examined inciuded the Washingtan 
state gross stak pmduct, Puget Sound income, 
Puget Sound employment. Puget Sourrd 
PopUhhOcI. Puget Sound per capita income and 
Pugct Sound income. 

A& Cargo Model and Resut# 

‘Ihe following equation was chosen, because it 
had the best ovela!l S t a t I S h a l  mtaruns of 
rcliabdity : 

La of air cargo (in thousand mcmc tows) - 
- 16.795 
+ 2.846 x Ln of Puget Swnd pupuiaoon (m 

hwsands) 

(when En equals natunl logarithm) 

With h i s  model, 98 percent of Iht hstuncal 
vanat~or~ in ur cargo tonnage is uphned.  
Most of h e  ur cargo molleis analyzed were 
bawd on dau for the pnod from 1985 to 1993 
(9 years). Air cvgo has been very cycl~cal at 

remn!ng almrnt wnsMI bthwten the mid- 

1985 (Table 3-9) From 1985 so !993 cargo 
tonnage at Sea-TOc grew at an a v q e  annual 
compoundad ntc of  7.8 percent. 11 u felt that 
the penod from 1985 to 1993 is the most 
npnsurtat~vc pmcd for k i n g  fururc air 90 
projeftlons. b u n  11 IS Iht. mMt mhahvc of 
cumnt au fmght trends and is rrpntartative of 
the growth rxpcclad in future air -0 volume. 
For example. Ebeang forecast3 L ! t  air frtlght 
growth will average 4.8 p i u n t  UI the US.. 
6.7 pxmt world-wide and7.6 perccnrktwatn 

S a - T S .  1IWWiWng S W ~ Y  ~n t h~  Cvly IWOS, 

19702 Md R~d-I980s, & inc&g ~ W I  i & ~  

the U.S. and Asia from 1991 to ZOOS (Bccig 
Commercial Airplane Group, 

Worl- 
&- , March 1993). 

The result of the air cvgo model is a projected 
uicrcasc in air cargo from 381.000 metric ms 
in 1993 to 880,000memc tons in 2020 

tonnage was developed by anrndning l c v d  
alternative proj&ons, including the extnpola- 
aon of pw m d s  and Iltenutive regression 
ana!ysis approaches. ‘Ihe result is a potcnhd 
rage in at argo tonmag- from 620.000 metric 
tons to 1,250.oOOmetric tcms in 2020 
(Figure 5-4). 

The l o w  m g c  pmjcchon MIS based on a 
regresiori madel relating the logarithm of cargo 
tons to the logvlthm of pcrranl mcomt in the 
Pugei Sound Region from 1970 w 1993. The 
l o w  m g e  pmjeczion is also clau to the 
smght line asld of cargo tom from 1970 to 
1333. The uppcr range pmjt~tim was 
d c v t l e ~  fmm a logmthmic rtg&on model 
Jitnilar to the Iowa nngt pnodel except it 
c ~ n ~ & n d  only thp: 9- ye^ period from 1985 to 
1 9 5 .  

(Table 5-11). A mge of p~tenti?l air c v g ~  

The to& pmjcctcd rir cargo tannage was 
allocated among domestic freight, rntcrnational 
fwipht and air nuil according to gmwth trends 
:n thc t h e  ate(Z0nrs o v a  the psis1 tcn years. 
Although the greatest absolute growth is 
expected m the domestic freight category, the 
grr;ucsr p-nrtnpgt growtR is expected IO occur 
UI the mtematimui freight ategory (Table 5-1 1) 
beuw ova Ille ht crrryran, t h c i n m t i d  
segment has had the grweSI p m t a g s  growth. 

Comperbton Wfth O t h u  Cargo Formcasts 

Air w g o  fomcarts for h - T u  were dtvelopcd 
in two naccnt studies, The Seo-Tac Air cugo 
Study oDmpletcd in 1993 and the FAA Seattle 
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TABLE 5-11 
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FIGURE 5-4 
AIR CARGO FORECRST 

FOR SEATTLE-IACOMA INTERNATIONAL AIRPORT 
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Tacoma Hub Forecast of October 1992. 

S a -  lac Air Cargo Study. The objectives of 
the study were: 

I Ta assess the future demand for air cargo 
of Ux airport under a m e t y  of sccnar!cs 
over the rrext 30 years. 

To assus the facilities necded U, w m -  
modate future cargo demand and evzluate 
alternative cargo facility layouts to meet 
those needs. 

Baseline growh projections from the Sea-Tac 
Air Cargo are shown in Tabte 5-12. The Air 
Cargo Study forecast was developad by project- 
ing total cargo movements by commodity group 
and assigning pcruntages of the cargo in each 
g~oup whch wm!d be transpostal by air. The 
f o m t  was prrpand on the basis of cargo dau 
for 1891 and p d i n g  years and did not 
account for the continuation in 1992 and 1993 
of the strong growth in zir cargo that h a  
occurred s ine  1985. 

FAA Hu& foracasts. These projections 
(Table 5-12) w e n  developed by the Forccavt 
and Staristics Branch of FAA's Office of 
Aviation Policy a d  Plans. In general, these 
forecasts arc derelopod in acmrdancr with a 
"topdswn' protiedun?, suiting with &e 
development of national lewl torecasts Qf 
aviation activity. The fonxastf arc ?hen 
disaggregated into hub forewas utilizing 
regional demographic and economic projabons. 

The Airport Masw Pan Update formstr is 
within 10 pcrccnt of the FAA Hub forecast but 

Study forecast. However, note thaf the Sa-Tac 
Cargo Study foracvt is similar to the Iowei 
range forecast shown in Figure 5-4. 

IS substantially g ~ t U  W the &-Tx 

PASSSNGER AIRCRAFT OPEltcl nONS 
FORECAST 

The aumbm of aircraft operations in a c h  of Lhc 
four pvsenger service categories (domestic air 
m e r .  domubc air iuilcommutcr, inter- 
sauod w C a m l a ,  a .  intcmptional lo & 
 destination^) was projstcd by dnnlopidg 

per d-t) and aircnft b o d h g  i d  factor 
@ncentagc Of sr#s Occupied by enplaning 
passengers). The average n u m b  of enplane- 
mcnts passenger atfcnft depvhlre is  derived 
by mulbplying the avuage scats per dcpture 
by the boding load finor. The number of 
vrcraft departurn 1s derived by dividing Ihe 
number of enplaned pvrPIgcn by the number 
of enplanemmu per deputun. 

Estiina*a of Ute facton described above were 
prepvcd for Sea-Tac activity in 1993, the base 
year for making future pmjmbons. The 
devclopmmt of that factors is summanzed in 
Table 5-13. 4scxagc cnplanenumts per 
depanurt in 1'393 wue  873 for dointmc atr 
carnn strvia. 11.3 f a  domestic air tuil 
commuter service. 29.6 fer intaruuonal ~ M c r  
to Canada and 172.7 fer i n t u M t i d  zervia to 
other dtitinrtions. The hgReat boudlng IW 
factor was for htzriuad service to other 
dutinauons (65.1 percent). Domesac air 
pa-ilccrmmutcr M c e  had the lowest average 
boardmg ioad factor (44.6 percent). overrll in 
1993. the vrpon averaged 104 sats ptr Qeean- 
ing flight a d  a h z l i n g  load factor of 
56.5 percent. 

The average n u m b  of sea& pa dtpprhrre was 

For domestic air anicr d c e  thc s ~ a n  mn 
forecat to L m a t e  ai the ne of 2 pa yea, 
based on fcmcasts by the Bocing Compmyud 

The avenge number of scats per departure in 
the o w  cawgoria of suvice is pjcctad to 

estimates of future lircnA sin (2vcrage scats 

ProJaCtsd On h S  Of dm%rcs. 

McBonraell Dough C~rporation Oibk 5-14). 
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increase from onc-Ralf to one seat per year 
baxd on industry trends. 

The average load factor for domestic air carr'ler 
vrvice is projecled to incrmsc from 57.8 
percmt in 1993 to 60 percent in 2020 bascd on 
projections by the McDonneIl-Douglas Corpor- 
ation (Table 5-14). The bwding load factor 
for international operations to 0th- destinations 
is expected to increase by approximately the 
same amount. from 65.1 p c m t  in 1993 to 
68 percent in 2020. Boarding load facton for 
domestic air *milcornmuter service and inter- 
national service to Canada m projected to math 
55 percent by 2020. 11 is antic'ipatcd that Dozd 
factors will increase due to increasing airline 
operating costs and &creasing mmpeiitive 
pressures. 

Ti resuliing number of operatinns is shown in 
Table 5-14. Psxnger aircraft operations are 
expected KG to& 404,OOO in 2010. International 
operarions and air &et operations arc both 
expsred to account for greater percmacs in 
the future SeEaurc these secbx~ projected to 
account for greater percentages of the airport's 
total plucngen in the future. Overall, the 
avenge number of cnplanrmmts per dcpmun 
for 111 sectors of activity at Sea-Tr  is pnsjectcd 
to inc- from 58 in 1993 to 95 in 2020 
(Figure 5-5). In the future. the number of 
dorntsuc air mikommuter airsmi qcnuons 
is projected to decline due to P greater shift 
towards air carrier service arid the use of air 
caner aircraft by commuter airlines. A change 
in the ptoj~cvd valse of any of the urnt fafton 
affecting passenger opvations (number 
of W n g e r s ,  average aircdi size. or boarding 
Inad factor) would change the projected number 
of operations. For example if the boarding load 
factor for all elements of passenger mvice were 
to i n c m  to 70 percent in 2020. the toul 
w g e r  operations forccart for 2020 would 
dccrcasc from 404,oOO !o 338.000. 

AIR CARGO OPERATIONS FORECAST 

The number of &-cargo oprations was 
detcnrwKd by estimating the amourt of freight 
camed by &-cargo flights and the amount of 
air freight per ?Il-mgo operation (Table 5-1 1). 
Currently 54 percent of air freight is handled on 
a l l w g o  flights. nK air freight camed per 

metric toas. Thm is m evidence to suggest a 
relative shifting in air cargo between ali-cugo 
and msrengetr flights, and thefore it is 
estl&tcd that ule percent of fnigkt carried by 
all-cargo flights wiU rrntllin at 54 p e m t .  
However. the amount of air freight per flight is 
projccred to increase to 15 mctnc tons in 2020, 
due to the usc of larger w argo aircraft. 
BaKd on these puunerer~. the numbcr of 111- 
cargo q m i o n s  is p r o l e ~ t d  to increase imm 
1b.OOO in 1993 to 27.000 UI 2020. 

In 1993. air rvgo opcranons had some impact 
e n  peak hour oycn~ms. although most iur 
-EO fhghts occurred from 600p.m. to 
7:oO a.m. Peak hour 0per;loono (74 scheduled 
opratrons) in 1993 w u m d  dunng the 
7:GO a.m. urd 1:OO p.m. hours (Table 3-14). In 
the 7:OO a.m. hour, thtrt wcrt two air cargo 
iurcra€t anivals and four dcpprmns, 
approumawly aght perce~t of peak hour 
options. ThCre wuc M) schaduied w cargo 
opsanons in the 1:OO p.m. hour. Then were 
eight cargo opentiW (111 arribds) dumg the 
8:OO p.m. hour, wbch was 11 percent of the 
total 71 och&uled opcntioru in that hour. 

In 1993, psssengv VrCnA flights cvriaf zn 
average of 1.500 pounds of air Mght  ud mail. 
This a v q t  is exprslld m incmse to 2,600 
pounds by 2020 due to the me of iqcr  ;rircra€t 

cago opention avelagu approlimatelg IO 

In pwalgcr Mvia (Table 5-1 1). 
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FIGURE 5-5 
ENPLANEMENTS PER PASSENGER DEPARTURE 
XI' SEATTLE-TACOMA INTERNATIONAL AIRPORT 
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FIGURE 5-6 
COMPARISON OF OPERATIONS FORECASTS 

FOR SEATTLE-Z4COMA INTERNATIONAL AIRPORT 
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2020. 0pen.ting capcity. 

Lr, Table 5-18, the fleet mix prcentagcs in 
Table 5-17 have been mulbplied times the 
number of passenger and atl-cargo OpeIahOnS to 
obtain the forecart of average daily operations 
by amraft type. 

The Airporr Master Plan Update forazsts of 
avenge duly paucngm arc compaucd with 
forecasts deve!opal in the 1991 FAR Pa!! 150 
Noise Fsposure Map Update in Table 3-19. 
The fleer mix for 2000 contained in the Airport 
Master ?Ian Update conrains approximately 
24 average daily departures of Stage U (nosiw) 
amcraft, which IS within the limits esrablishcd 
under the Final Package of Mafiatad Noise 
Abatement Actions, Noise Budget. Datal 
January 1,1491. 

P€AK HOUR AND DAY/NIOWP 
OPERA TIOMS FORECASZS 

In f u w x  years. the prcentage of p e d  month to 
annual ynrauons of each type is pm~ccrcd to 
remam at the same level as the average oh tk 
part 5 years (Table 3-12). Similarly. the 
pcrcenage of opcratrons UI the peak hour of the 
average clay pmL month (ADPM) to perk month 
opcrabons is expected to remain at Ihe 1993 
lcvel for each typ of opratlm. Becausr: the 
hourly dtstnbutlon of opcratlons was relatively 
flat in 1993. the peak hour perctnlages an not 
pro:cckd to decrease in spite of increases UI 
optauons over time. Applyng this 
methodology, the total number of operatons UI 
the peak hour of the ADPM is pmjecred to 
i n c r u  from 76 m 1993 to 85 in 2000. 41 UI 

gcrctnt of clpcrauons by a ~ r  m e r  vcdt UI 
drt peak hour is expect lo incnaSC from 
63 percent in 1593 to 72 percent in 2020. The 
number of p k  hour c3pcrabnns will bc ~J-I 

important factor m comparing annual peak hour 
arcraft demand wth annual airfield peak hour 

2010 a d  101 u1 2020 (I'lblt5-20). Tht 

In Table 5-21 the day-night distributtm Of 
aircraft opmtiono by type for 1993 is shown. 
Passenger ahaf t  oprations data for this table 
are based on thc published schedule from 
official Airline Guide for Augun 1993. Other 
opntiont data arc based on rcporu from the 
FAA w a f f i c  control tower fur August 1993. 
This aaci wil l  be O O n s i M  in enllubng 
arcraft, noir at the airport. Aircnft noise 
generated from night-time (10p.m. to 
7:oO a-m.) opetations is weightad more heavily 
than from daytime operuions. Under the Fd 
Package of Mediated NoaJc Abatement Actimt. 
Nighttime Limitations Bogram. dated 
October 1. 1990, Stage U ai- m y  not 
opcnte at the airport hcnvatn 1000 p.m. and 
700 a.m. lftcr October 1. 1995. 
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TABLE S221 
ESllMA'llD PERCENTAGE OF OPEXUTlO!VS AT 

SEATPLETACOMA OVI'EUNATIONU AIRPORT BY 
' IWE OF DAY, 1995 
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SECTION 6 
GROUND ACCESS FORECASTS 

JNTRODUCTJON 

This .section describes the proctss, methodology 
and results of the ground ~ ~ 5 . 5  forccvtr for 
Scatllc-Tacoma Intemtrmal Airport. Actlvity 
is baud on exisung wndiuons (1992-93 
records) and most m t  avrauon &d 
fcrrusts for 2000. 2010. and 2020. Ground 
access patterns reflect exisung mvel behawor 
projectad to each of the analysis yean. Travel 
patwns are based on rhc findings of h e  Task 4 
inventory Report and reflect mode split. vehicle 
ocsupvlcy rates. diurnal travel patterns. vchrck 
mirculauon. and pvhng data provided by rhe 
Port of Satlle for thrs study. Dah for gmund 
access io cargo facilitm and non-terminal 
employment has not becn provided, nor hu 
future termi?ul employment iweli or parking 
policiu This. cumnt levels of thue activities 
arc incorporalad for the &IG 2020 conditions 
forecast without loobng at future crnploynunl 
level or cargo: delivery ac?iviots, but nulning 
compaubiliry with the Pugct Sound R e g i d  
Councii's (PSRC) 2020 long-range 
iranspanatlon planning efforts. 

The P&D warn used a computer umuiauon 
model known as Airport Landside Planning 
System (ALPS). ALPS can synthcsm grwnd 
access data in a comprehenrtve md somewhat 
intclacuve mcthd at, DddnsJ ihe relataf ISSW 
of puseager. vehrcuhr and d u l y  ground access 
travel pattcms in a unified way of addrrcsang 
ground actus and developing future ground 
access forecats. Pic wrsung roadway system 
was the h s  for fora;Pstmg adeqwy of 
iaciliuts and travel volumes grow. 

PURPOSE 

Thuc forrcaJts have been prepared as M 

element of the Airport Master Plan Update to be 
~lsal to develop requirements for ground access 
facilities and estimate the time frame when 
improvements ?IC needed. These fonusts will 
also be used in developing future trrminal 
options and examining regionwide long-range 
transportation plans developed by the Puget 
Sound kgiond Council for 2020 mve~ 
conditions nquind by the Federal latennodal 
System Transportation Efficiency Act (ISTM). 

Thcse projt6tions stm as ovedl  estimates of 
future canditions ather than prccisc p n d i c h s .  
Tines utimaw, as well as the acnui ground 
access activity at &e terminal and the Sea-Tac 
sirt, should be nvicwed fnqwnt ly  in coming 
y a n .  To the degrac possible. a regular 
qopaing system coveting dl imponant ground 
aixess information should be developed to assist 
in updating future foracvtr and allow existing 
c??ciencies !O bc comted in a timely manner. 
This reporting systzm should cover vehicular 
mffic, freight traffic, and other key gmnd 
access modes. 

ALPS FORECAST METHODOLOGY - 
WRMJNAL ACCESS CONDIlIONS 

Thc A L S  model uses existing wnditions to 
urablith a 'calibrated' system that un replicate 
enisdng g m M  acceis conditions. Ona thc 
model CM replicate misting conditions it CUI be 
utcd to forecast future graunct lcctss d i f r o n r  
based ar lev& of tennirul pfLQmger activity, 
g d  travel assumptions, and the tcrrniruls 
access facilities and amfiguration. In the case 

at, product utimates of passenger activity for 
Augur 1993 (the ba!i~ pwiod for anaiysis) and 

of thC %-TX Wtthl.  two Criticpl iteps wut 
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to determine passengerlvisitorlernptoyac Wave1 
behavior patterns since August i s  the peak 
passenger demand month through the terminal. 
Tahler 6-1  and 6-2 show the data and basic 
assumptions used as inputs to the ALPS model 
io replicate base period conditions, 

Table 6-1 is baxd on the enplaned @oarding) 
and dqianed (wiving) air passenger activity 
for 1993 rhrough 2020. To predict ground 
activity pioptrly. interconnecting passengers 
uansfemng from one flight LO another were 
excluded from this estimate so that only 
passengers arriving or deputing the airpon by 
ground wem Ulcuh~A. This ground -3 
estimate reduces passenger demand by abut 
30% from total enplaned and 8 e p i  txavele~~ 
(reflecting aehd vriving and dcpartrng 
pasungen at the tennid curb, excluding 
mrfen). 

To replicate actual conditions. the mcdel works 
with b u r l y  md fift+m minute passenger travel 
paitcms. Thus. dcpartmg passenger% ut 
assumed to be at tlre &mind before a plane 
depiuu. while aniving pusengem quickly icavc 
the terminal lftm a plane lands. Both arriving 
and deputing parwrgcen may be greeted or 
soen off by we0 wishers and h s c  terminal 
visitors arc air, calculatal based OR actual 
shifts. Airport cmployces warking in the 
terminal an idso aJculatd for ground access 
conditions. These 'profite~' an adjustad to 
me! actual conditions at SU-Tac basad on dau 
c~llwted earlier or horn 'default' d u e s  based 
on u a l w  from itudier of Mhcr air ctmimls Li 
ihc United Stam. Tabk 6-2 lnys w? lome of 
the values uscd in the ePlibraled ALPS M. 

P&D Aviation staff worked with the ALPS 
model tu develop a forecast tool that could 
r e p l i ~ ~  Augus! 1993 mdicionr. plus estimate 
future cand~tiads. Figure 6-i and Table &3 
show Ui muits  of tt:e model output and c w n t  
locations with regard to the terminal site. "he 

upper and lower roadway totals and shon-term 
parhrlg activity compare closely wilh data for 
actual August terminal vehicular activity. The 
data for the access roads allows thc terminal to 
'fit" into regional projections and are based on 
Average Daily Tmffic (ADT) increased by 
about 30% to match August travel conditions 
on-site. Table 6-4 shows ADT on-sm for an 
average day during thc year. 

other travel f0rer;Uls estimate mffic IO thc 
rrmirul basal om existing travel patterns, 
behavior and chuaculistics used IO devtiop the 
1993 model. However. it i s  ponsibe thu 
changing conditions or policies (public p o k y  or 
general behauionl changer) could alter ground 
acccll foma.u3 for 2000. 2010 or 2020. 

AREA QROU&O ACCESS FACllITlES 
AND TRENQS 

in Ihe period from L988 to 1992 the Sea-Tac 
terminal handled an incrrve of over 18% in 
daily enplanlol and Qep&netl passengers. or 
about 33.000 passengers amving or departing 
the krmirul building on an avenge day in 
i9%!. This incrtvc might bc presumed to Rave 
multal in a proportional increve in ground 
trafhc. Table 6-5 includes a summary of recent 
Uaffic counll for ADT 00 surface stmu n a r  
the tuminal ludirrg ta terminal eft- from 
SR 99 or arterial svacts cMlnahng to 1-5 or SR 
508 or 518. While counts  were rxu available at 
each point for each year foe !he 1988-1991192 
pcriod. mwgh traffic counts at the ume points 
we% made to show thrt actual mffic VOlUmtJ 
incnvsl very little during the fw y c ~  period. 
Ovenil, traffic counts for lire sua showed very 
little change, rrpnsntinp l a  than we4ldf of 
one pesctnt mffic increvc annually for the 
pcriod. The teasoas for the disparity in 
iwrezrc in vehicle trips to the airport mmgapat 
w passenger activity is not clept. Pon p 1 i y  
changes in CnCQuraging vans. for-& shuttles, 
parking pticies in the gamge. and c w ~ y  
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TABLE 6 1  

EXlSllNG AND PROIECTEZP TRAYEL DEMAND [a] 
(EXCLUDES CONNECTING PASENGERS) 

SEA-TAC TOTAL AWGUSI' PASSENGER GROUND A l X M T Y  FOR 

Page 1 of 2 
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TABLE 6.2 
SEA-TAC MASIER PLAN UPDATE 

POPULATlON CLASSIFICATIONS, ACCESS PATTERNS 
AND EILISFING CONDT?aONS MODEL .&SUMITIONS [a] 

TYF 

curb user 
Counay Vehicle 
T u i  
Anivd  Visitor 
Departing Viiitor 
Workm 
Employau 
Metro 
BUS 
Hire 
Passengers 

rn 

Automobile - curbside pick-upldropdf 
F r a  counay V M  
For-hire uxi 

w a n i n g  w d l w u b a  
On-site worken - garage prrken 
On-site workm - south Iw users 
Kam public transit usw 
For hire airporter service 
For hut  vans 

M&tJ VriVlw F a t l l g a  

1.25 
1 .E 
I .5 
I .2 
I .2 
1.2 
I .2 
6.0 
8.0 
2,s 

On-sitic s!!n-cenn parkin8 I 1 2  

I 

Countsy Vehicle 
Taxi 
Fo: Hire VUI 
Metro But 
For Hire Awe 
3n-SitdSTP 

Total 

3 03% 1.82% 
2.98 I .79 
.65 3 9  
.43 .26 

1.26% 
7.14 
I .% 
I .M 

.35 1 .2I I .a4 
3.96 

9.m I 5% I 22.m 

24.94x 23.01% 52.05% 

lbl S - from south of SR99 entrance to tmnid. 
N - from north of SRW entrance to terminal 

6-5 

P o r t  O f  s s c t t r e  
1 





1 

I 

I 

i 
1 
b 
I 
I 
I 
1 
a 
I 
1 

34,812 24,777 I 31,436 1 
2n,m 35.457 39,168 

7,165 9.560 11.105 
7,639 9,712 11.612 

9 . w  1 I . 2 9 2  12.828 
13.293 15.733 17.579 
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.. 

12.197 I 18.538 i 
I 13.2% I 20.698 c 

Shon-Tcmn Puking (Nmn-\:M PM) 

International Boulward 
Eimh Count Node 

SUUIhbOUnd %,Mb 
4.557 E.JU 

c 

.. 
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TABLE 6-6 
REZIONAL ACCES ROAD M C  COUNT SUMMARY 

SEA-TAC INTERNATIONAL AIRWRT VICINITY 1.1 

1-5 

SR SI8 

6-11 

P O t t  o f  S . . t t l .  
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SR 511 
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GLOSSARY OF TERMS 

'A' 

A-WEIGHTED SOUND LEVEL - The sound p m w  level which has been N W d  or weightal to 
duce  the hflucnoc of low and high frequency (dBA). 

AC - Advisory Circular published by Lhc Feded Aviation Adminismtion. 

ADPN - A ~ c  Day of Ihe Puk Month 

AFB-AirFofi*BWC 

AEA - Annull Instrument Appruaches 

AIUUZ - Air Installation Compatible U p  Zones define 
airfields. 

of compatible land usc murid military 

AXR NAVIGATIONAL F A C W  OJAVAID) - Any facility usad for g u i d i  or controlhg flight in 
the au or dumg h e  Iandmg or takeoff of 1IlcTph. 
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AIR ROUTE SURvULLANCE RADAR (i\.RsR) - Long-range nidv which inc- tk capability 
of air traffic control for handling heavy mroutc traffic. An ARSR site is usually locatcd at some 
distrncc from the ARTCC it XTVCJ. Its range is approximately 2 0  ~ut lca l  miles. Also called ATC 
caw Radar. 

AIR TWCOM-MUTER AIRCRAFT - Aircraft mth 60 scars or less opratcd by a commuter m e r ,  
iur taxi opmtor, or ar m m r .  

AIR TAXI OPERATOR - An -mor certificated in accordanu with FAR Part i35 urd authorizad !o 
pmvide. on demand, public Uanspoptation of p t m s  and property by aiirrrilft. Generally opentu 3mall 

AlRPORT AVAILABLE FOR PUBLIC USE - An airport avaiiable for use by rht pubuc with or 
wittmt a pnor request. 

air~nft ‘foi M* for s p ~ i f i c  trip. 

AIRPORT ENMRONS - The area sumundtng an abpn th;u IS affected by airport opcraiom. 

AIRBORT LAYOUT PLAN (AL+P) -The current a6 piannul airport denlopment portrayal, which may 

AIWORT MASTER PLAN (Ah*) - A long W n n  development plan for an aqort, adopted by ulc 
airport propnetor. 

AIRPORT NOISE COMPATIBILlTY P R O G U M  - A prognm developed in accordzr.ce with FAR Yut 
150, mciuding medsurcs proposed or raien by !.k ;uqx?t qwm r w Rducc Uutinp inmmpatibk land 
us& and to prevent the mnnoductlon of additional incompatible I d  uff~ within the a. 
AIRPURT SUiZVEfUANCE RADAR (ASR) - R&u pmvidmg po~tion of l i E d t  by ~ t n ~ L h  1Mt 
range of data wthout eievatlon data. It is dwgned for a range of 50 mla. Also called ATC Terminid 
Radar. 

AIR R O W  l’RAFFf;Ic CONTROL CENTER (ARTCC) - A facility csrpbliskd r0 ptovlde  ai^ Mfic 
conml SCCNIIX IO amaft  opcnung on an fFR flight plan wthin mnmlird vsplce and princiQlfly 
dunng the enroute phve of flight. 

AIRSPACE - The spia lying above the eaUttr or above a Cwtzin area of lard or watu which is 
necessary to conduct a c r o ~ ~ u c i d  Qptntions. 

W T  AREA - AirrpaCe which may contain a hgh volume of pilot training activitia or unmual typ 
of a c d  activity. 

be pul of III airport Inaster plan. 

ALP - Airpon Layour Plan 

ALSF-I - Appmch Llgb System with Sequence Flasher Lights. 
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AGL - Above Ground Level 

ALS - Approach Light System 

Ah4BIENT SOUND LEVELS - Ambient noise is the Coral noise asscciaurd with a givcl environment 
and usually comprises sounds from many differcat sources both n a -  arid far. Ambient noise is often 
defined in tenns of the following stahstlcal indicators: 

L10 - the sound pnssurc level exOecdal10 p c m t  of thc timc 
I50 - hhr sound pns~urc level ex& 50 perccnt of the trme 
L90 - the round pnssurc levcl exccaded 90 pmt of the time 

ANCLUC - Airp~rt Noise and Compatible Land Use Conml pian; an FAA sponsored land usc 
compatibility p W g  program preccdrng Put 150 Airpan Noise Compatibility Program. 

APPROACH CONTROL SERVICE Air traffic control S~NICC provided by B tmnin?l arra tsaffic 
ecmtrol facility for arriving and dcpamtpg IFR aircraft and, on occas~on, VFR aircmh. 

APPROACH mX - The point from of over which fural lppreach (IFR) to an plrport is executed. 

APPROACH LIGHTING SY!X'F.M - A p p m h  lightme systems (AU) arc configuntions of &htr 
posrtioncd symmetrically along the extended runway shruhold and extend toK&ds the approach. An 
AES augments the electronic mvlgational aids. 

APPROACH SLOPE - imaginary areas extending out and away from tht opproPch ends of runways 
whch an to be kept clear of a$s!suctias. 

APPROACH SURFACE - An element of the airpon imaginary surfases, Iongituduully ccnW m he 
umded runway curtulit. extendmg upward and outward from Ihe end of the primary surface at a 
durgnaraj slop. 

AREA NAVIGATIQNQLNAV) - A niethod of navigation that garnits urcraft Opcnriont on any d c y i d  
course. w n t h  the m v q e  or srationed-rcferena navigahn sysums or within the knits of self- 
mmcd sysstem capability. 

W - A u p t  Rescue and fire Fighting. 

mn-m - Autonuted Radar Terminal SeMCt - Phacc m, A tcmcnal hcility in theair nfficconrrol 
sysrem usmg ait ground communicalians and radat mtcuigemx to detect and display pnhnart dzp wch 
as fight identificltion. aldtudt ;md poution of avc& opsnting in the knniad utp. 

ASDE - Airport Surfact Detcctlon Equipment 

ASV - AnnA Service Volume - a misonable csumak of the d i d ' s  annual capcity. 
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ATCT - Airport Tnific Control Tower 

ATC - Air Traffic Control 

ATIS - Automatic Terminal Information Service 

III thc average day of the peak month of the X Q V i t y .  Averagt day activity i s  obtained by dividing the 
peak month ac:avity by the number of days in the month. hDPM activity i s  wed for planning &port 
requuernmu. 

AVIGATION AND HAZAPS) EASEMEKT - An casemuit which provides right of flight 11 ury altitude 
above the approach surface, pments any ~ s ~ c t i o l l  above the approach surface. pmvider a right to 
cause noise vibntions. prohitits the cmtion of dectncal mterfatnca%, and grants right-of-way e n q  
to RWC ma or srmctusrs above the appwch surface. 

AVERAGE D A Y  PEAK M O W  (ADPM) ACTSWTY - A C W t y  @asser.gCXS W &C& OpCntionS) 

‘B‘ 

BASED AIRCRAFT 
agmment betwacn the arcraft owner and uspart muugemurt. 

An arcraft pktmanmtly sta~mad at the il3tport. usually by some form of 

BIT - B ~ t l l f n i f ~ ~ ~ ~  Asphalt P a ~ m t  

BUSINESS JET - Any of a type of turbine pow~rad aircraft carrying six or more pmmgm act 
weighmg less than approximately fo.ooD pounds grws takeoff weight. 

‘C’ 

CARGO - Ongmting andlot terminating. 

CP.T 1 - Category : Instrument l a d i n g  System. (Minimums: declsion height of 200 feet; Runway 

CAT IY - Category ll Insmmmt W i n g  System. (Minimum: dsscasion heisht of 100 fett; Runway 

CAT W - Cawofy Ill fnsmmcnt landing System. (Mmimums: no decision height; Rwway viswl 
range of from 0 to 700 feet Qcpnding on typc of CAT El facility). 

CALIBRATiOEi - The p m c r d u ~  used to &JUS an urban arm mffic model Y, W it matches b year 
of present day condiaons. 

CAPACITY I’ 1% maumum number of vehicles which have a rrvoMble clrpcctatim of passing o m  
a given %mtm of a lane Of a roadway during a given periocl wrda a rpaclficd speed or kvel sf servict. 

vtsual range 1,sOo feet) 

wsual mge 1,201) feel). 
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ChPAClTY MANWAL - Special R W 8 7  publishad by thc Highwy Ru;euch 
TmspJmtion Ruarch Board). C m t  issue is 1985. 

CAPACITY RESTRAIKT - Soe Trip Assignment. 

Board (now 

CENTER'S AREA - The specified ampace w~thin which an air muIc traffic control mtM pmvidcs air 

CFR - C d ,  Fi ad Rescue (now d e d  Airport Rescue and Fin Fighting ( A m  

CIRCUNG APPROACH - h rmneuvu initlalcd by !he pilot to lli&n the aimaft with 8 runway for 
Ianmding when a W g h t - i n  instrument apprrwch k not possible. This maneuva nquireS ATC clorancc 
pr#f tha$ the palot establish v i s d  mfuwicc to thc airport. 

CL - cenmllw 

CLEARWAY - A defined rectangular arm beyond the end of a runway clcvbd M ruitobie for use in 
lieu of runway to satisfy takeoff distance raquircmcnts. 

CNEL - Community Noise Equivalent Lave1 - a noise mtnc used in California to describe the o w a l l  
noise environment of a grvcn PFCD horn a v;mety of saurtxs. 

COLLECTOR - A roadwry witti no control of acctu providing movement behu&n midentill area3 
and the arterial system. 

tnffic Control and advisory senria. 
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DECISION HEIGHT (DH) - With respect to the operation of aircrafr, this means the height at which 
a decision must be made. using an ILS or PAR insmmcnt approach, to either continue rhe approach 
or to execute a m i d  approach. 

DECLARED DISTANCES - The distitnces the airport owner dcclarrs available and suitable for 
sausfylng the atrplanc’s takcoff urn, takeoff distance, acccleratc-stop distance. and landing distance 
nquirtments. The distances are: 

Tolceoffncn uvorhble flQRA) - the runway leagth declared available and suitable for the 
ground run of an iurplanne taking off. 

Takcoffdrstuncc owilable n’oDAl - the TORA pius ihe length of any rcmaning runway 
and/or cleanvay beyond the far cad of the TOM. 

m 

AccciGr~e-st6p disrance avnrftibk (AsD.4) - the runway plus stopway length dacland 
available and suitable for the accelerabon and dectleration of an airpls~ l~  aborting a 
lakcoff; and 

W i n g  distance crwrilnblr (LDA)  - the runway length declared avvlable and suit;lblc for 
a landing airplane. 

DEMAND - Thc actual number of persons, aircraft or vehicles currently using a facility if that iacility 
is operabrig at or below capacrty or the number of persons. ahraft or vehicles who want to use the 
facility when the ficility is oproatmg above capacity. 

DEPLANEMEKT - Any pwngcr  getting off UI anivmg gircnH a an artport. Can be bath a 
temat lng  and connecbng passenger. Also applies to freight shipments. 

m 

DESIGN HOUR VOLUME (DHv) - The number of vehicles expected to usc a road section. 
intersection. e&. in the design hour, which is usuaily the 36th highest hour of the year for commuter 
roads, the 150th highest hour for recrsatlonal roads. wce the average for shopping center facilmu, 
ctc. 

DESIGN SPEW3 - Ex m m u m  safe sp&d for which the m o u s  phyucal feanire, of the roadway 
w e e  designed. 

DISPLACED THRESHOLD - A thnshold that is 1ocam.i at a p m t  on the runway other than thc 
deugnated kgmning of the runway. 

DBTANCE MEASURING EQUKPMFNT @ME) - An rlcctronlc lnstaikhon Cspbllrhed with cirhcr 
a VOR or Ds to pmvide distance informatlon from the facihty 10 pilots by raclpuon of dccaonic 
ugnals. It measures, in nautlcal milts. the dls lana  of an arcraft from a NAVAID. 

DIRECllONAL SPLIT - The propomonat disuibutlon between aLIcess  and tgrus flows of Wfic mto 
and out of a development or between opposite flows of traffic on two-way meets or highways. 

A-7 - 
The PAD Avialmn Tram 
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DNL (Ldn) - Ldn is based upon the Leq with the aircraft operations occurring during the period 
10 p.m. to 7 a.m. weighted by a IO dB penalty. 

"E" 

EA (Environmental Assessment) - A document prepad under the National Environmental Policy Act 
of 1969 to determine whether potential impacts appear to be significant. me completion of an EA often 
precedes the decision to prepare and EIS. 

ENPLANEMENT - Any passenger boarding a departing aircraft at an airport. Can be both a 1 a a l  
origin and a connecting passenger. Applies also to freight shipmenu. 

ENROUTE - The mutt of flight from point of dcparmn to point of destination, including intcnncdii 
stops (excludes local opranons). 

ENROUTE AIRSPACE - Conmlled airspace above andlor adjacent to tcrmid auspact. 

ENVIRONMENTAL IMPACT STATEMENT @IS) - A document ptcpvad under the Nationat 
Environmenlad Policy Act of 1569 lo describe the %id, economic. and physical impacts of proposed 
federal projects or projects requuing fcderai money or approval. 

EQUIVALENT SOUND LEVEL (LEY) - 'ne steady A-weighted sound level over a s-ified period 
that has the same acoustic energy a5 the fluctuabng noise during that p o d .  

ERG - Effective Runway Gradrent 

EXPRESSWAY - A divided highway for through traffic with full or pvtial control of access gcnenlly 
using gnde separated interchanges and some well spaced at-grade mtemctions. 

"F' 

F&E 

FAR Part 36 - A regulation establilrhmg noise certification wdards  for aircraf. 

Facilitres and Equipment Programming - FAA 

FAR Pan 77 - Escablishts standards for determining obstructions in navigable ai-, sets forth 
nquirements for notice of proposed construction or lltuadon and prrpvidts for aeronautical WCS of 
obsuucnons 10 air mvigation. 

FAR Part 150 (Ftrlcnl Aviation Regulation Part 150, 14 CFB 13)) - The regdatim desaibing tha 
requinmenu and pmcarlum for canducnng a voluntary aiwzft noise and land use compPtib&icy mdy.  

FEDERAL AIRWAYS - See Low Altitude Airways. 
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FEDERAL AVIATION ADMINISTRATION (FAA) - The federal agency charged With rtgulahg 
commmce to promote its safety and development, encouraging and developing civil aviation, air traffic 
control, and air navigation aF.d promoting the development of a national system of airports. 

FEDERAL AVIATION REGULATIONS (FAR) - Regulations issued by the FAA to regulate arr 
cotnmerce; issued as separate "panj," e.g.. Part 77 

FINAL APPROACH IFR - The flight plan of landing aircraft in the direction of landing along the 
extended runway centertine fmm the base ieg to the runway. 

FfxED BASE OPERATOR (Fl30) - An aiqmrt xnrice optation, normally consisting of fuel saJes, 
auc& rentals, charvpr wdt sales and mantcnance with a fucd base of operation at Lhe airport. 

Fr,EET MIX - The p m p r w n  of aircraft types or models expecttd to operate at an airport. 

FLIGHT SERVICE STATION (FSS) - A facility operated by the FAA to provide flight assistance 
service. 

FREEWAY - A divided highway for !hrough traffic with full contml of access at grade sepsntcd 
interchanges. 

FY - F i d  Year 

'G' 

GENERAL AVU'RON (GA) - All shgments of aviation ucept air car*ia and miiitasy. lnclwtui arc 
corpora's. indurtrid. agricultul, public and emergency sm-ras, business. charm, peranal and sport 
flying. 

G€NERATlON - sec mp generation. 

GLIDE SCOPE (GS) - The v e m d  guidance component of an hsmment Landing System m). 
GND CON. - Ground Conuol 

t?&AvITY MODEL - Newton's h w  of &aviwion used to nmctate traffic movcmw~ts by distribuang 
trps among zonal pun in direct propruon to the number of aips onglnnring in those +om and in 
inverse propomon to a mearunc of the spatial ~epvatlon between the zones. such a travel time. 

"H" 

HIGH AL'lTSVDE AIRWAYS - Sa: JeC ROU~CS. 

MZL - High fntmstty Rtinway Lightlng 
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HOLDING - A predetermined mancuver which kaps an aircraft within a specified airspacC while 
awaiting funher clearance. 

HORIZONTAL SURFACE - An imaginary surface constituting a horizontal plane IS5 feet above the 
a~rport elevatlon. 

"I" 

IMAGINARY SURFACE - An area established in relatior, to the ahport and lo each runway consistent 
with FAR Part 77 in which any object extending above these imaginary surfaces is. by dcfiriition. an 
obsricuon. 

FNOUCED TIUPS - See Tnp. 

lN!jTR1SMWT APPROACH - A stnes of predetermined mancuvefs for the orderly mnsfer of an 
aircraft under instrument flight conditions from the beginning of the initial approach to a landing or to 
a point from which a landing may be made visually. 

I N S l X W  FLIGHT RULES (IFR) - FAR NICS that govern the procedlrres for conducting 
iostrument flight (FAR Put. 91). 

INsfauMENT LANDING SYSTEM (I=) - A pmision landing aid consiring of localker (azimuth 
gcrdance). glide slope jvemcaJ guidance), outer muker (final approach fur) and apptoach tight system. 

INSTRUMENT OPERATION - A landing or rakeoff conducted while o p t i n g  on an instrumat Kihi 

INSTRUMENT RUNWAY - A runway quippal with electronic and visual navigaitCm aids €or which 
a precision or non-precision approach procedure having sonight-in hding, minimums has ken 
ulattished. 

Ph. 
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'I" 

JET ROUTES - A mute designed to serve aircraft operating from 13.000 feet MSL up to and including 
flight level 450. 

*L' 

LAT - Latitude 

LDA - Lncalizer Type Dirtctional Aid 

LDN - Day-Night Average Swlbd Level. The 2Chour avenge wund Iwcl, in d s i k l s ,  from midnight 
to midnight. obtained afkr tk addition of ten decibels to wund levels for priods between 10 pm.  and 
7 a.m. 

LDNG. AIDS - Landing Aids 

LENGTH OF HAUL - The non-stop airline m u k  datanee from a particular airport. 

LEQ - Leq is the equivalent mtinuous scrund level defined as the s a y  stak sound prasure kvel 
dB(A) which. over a given period of time, has the wne total energy as Iht actual fluctuating noise. 

LEV= OF S€RVlCE (LOS) - A smdardizcd index of !he relative seM& pmvidcd by 3Crat of 
intersmtron. nnglng from A (t!xutuemcly fmnable) to E (nn~tuntim). 

LIYU. - Lour Intensity Runway Lighting 

LOAD FACTOR - Ratio of the number of pwengcr milts to Lhc omiiabk ssat miles flown by an 
a u h m  represcnbng ttx proponion of aircraft scauag capactty that is actually d d  and utilized. Lurd 
facton arc also n f e d  to In u r  cargo and can be dttnminal by weight or volume. 

LQC - W i u r  @art of 3 U) 

LOCAL OPERAnOM - @craEionS pmfonned by aircraft wbch: (a) operue in h I d  mfhc pw#n 
or within the sight of the to-; @) arc known to be depaning for, or arriving From, fight in loal 
pnc;lrx areas locatad within a 20-mlc &ius of the c o ~ t m l  tow, w (c) excite simulated in-mcnt 
approaches or low passes at the airpon. 

LOM - Compass lmtor at an outer muku (put of an U). Also dl COhUO. 

LONG - Longitude 
LOW A L m U D E  AIRWAYS - Air routes below 18.000 feet MSL. They arc = f e d  to as Fedcnl 
Airways. 

A-1 1 ---A- 
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LRR - Long-Range Radar 

“M‘ 

MALS - Medium Intensity Approach Light System 

MALSF - Medium lnttnrity Approach Light System with scqumm fushing Lights. 

MALSR - MAIS with Rinway Alignment Indicator Gghts (FLAIL) 

MARKER BE4CON - An electronic navigation facility which Sfanstnits a fan e-r BoneshapGd ndiation 
pattern. When received by compatible -me quipmml they indicVC to thc p h  tht he is 
over thc facihty. Bcacons are used to advise pilo& of their pasition during an ILS w h ,  Marker 
beacons are 05 thm types: Outer Mu&, Middle Marker, and Innu MapLu. 

MASTER PLAN - Long-nnge p h  of airpon development requiremenu. 

MEAN Mhx - N o M  maximum trmlpenture of hottest month. 

MGW - Maximum Gross Weight 

M U A R Y  OPERAs-lOlrl- An opuation by rriililary aircraft. 

Itvet, to which descent i s  authorized on final approach or during circling-to-lzn8 m u r e u h g  in 
execution of a standard insuumcnt a p p m h  procedure w h u e  no dcctl.cnic glide dop is pI”oyidd6. 

MIRL - Medium Intensity Runway Lighting 

atrempte3 landing at an airport. 

Mf?z - Mtdium Intensity Tariwpy Lighung 

MLS - h4imwve W i n g  System 

MM - Middle Marker 

MOA - MEtary Opntions Anr 

MINIMUM DESCENT ALTITUDE (MDA) - The bwmt a l t i t d ~ ,  exprureB h f a t  

MISSED APPROACH - A p ~ ~ ~ ~ r b d  PWX&UC to be followad by aittnft Uur QMot mgleee U\ 

of m ILS) 

MODAJ.. SPLIT - The distnbudon of Uips among competing uavel mocks. such as wPlk, -10, bus. ctc. 

MOUE - A pmicular form or method of travel such as walk. auto, cafptxl, bw, npjd tnnsiit, etc, 

MOVEMENT - Synonymous with the term operation, Le.. a h f f  or P landing. 
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MSE - Mean S a  Level 

NA - Not applicable 

'N' 

NARROWSODY AIRCRAFT - A commercial p;ssenger jet iviving a single aisle md a maximum of 
three scats on a c h  side of the aisle. Narrowbdy aircraft include the B727, 8733, B757, X 9 .  MDm. 
M W  and A320. 

NAS - NATIONAL AIRSPACE SYSTEM - 'The common system or air navigation and air naffic 
encompassing communications facititiu. air navigation facibtics, linuays, controlled ainpacc, special 
use air-vce and flight proccdurcs authorized by Federal Aviation Regulations for domestic arid 
intcmati@m.i aviation. 

NAVAID - Any facility used for guiding or conWolling flight in thz aw or during the landtng or takeoff 
of aircraft. 

NDB - NON-DIRECTIONAL BEACON - An elactronic ground station msmr t t ing  in all directions 
in the UMF frequency spccuum; provides azirnulh guidance tr, aircraft equipped with dircctim lirt&r 
receivers. These facilities are aften estabiished with ILS ouw markers to provide transition guidance 
to the ILS system. 

W A  - National Envrronmentlt Policy Act 

NM - Nautical Mile 

NOISE ABATEME.NT - A proctdun for thc operatian of aircraft at M airport which minim- the. 
impact of noise on the environs of the urport. 

NOISE CONTOUR - A noise impact boundary line connecting poinu on a wap whwe the Iml of 
sound i s  the same. 

NOISE EXPOSURE MAP (MM) - A raled, geographic depichon of ar rirpOtt, its noise wntoufo and 
surrounding area, as described in FAR Pur 150. 

incorporation of n o m  attenuation (between outdoor and indoor levels) in the design and cmstructiun 
of a structure. 

NOISE LEVEL REDUCllON (NIB) - T ~ G  ~lounl Of ~ S G  h l  d ~ c t i ~  pchieved w h  

NON-PRECISION APPROACH - A standard instrument approach prvcedun in which no elrrcaOnic 
giidc slope is pwftcd.  

NPI - Non-hecision Instrument Runway 
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'0" 

OAG - Official Airline Guide 

OBSTRUCTION - Any smcturc, growth, or other object, including a mobile object, that exwais a 
limiting height established by federal. xgulahons or by a harard zoning regidation, 

OM - Outer Marker @an of M rtS) 

OPERATING SPEED - The m u i m u a  average speed for a given set of roadway and traffic conditions. 

OPl3UTlON - An aircraft arrival at or drpernrre from an airport. 

ORIGIN AND DESTINATION PASSENGERS (O&D) - Those passengers-whether visitors or 
residents-+ whose trips begin or end in the region. 

OUTER RX - A point in the destinahofi terminal arcz from which aircraft arc c k a d  to the appmch 
fix or End approach course. 

'P" 

PAP1 - Pncision Approach Path Indicator 

BAR - Prccislon Approach Radar 

PAX - PiuJungtr 

PEAK HOUR FACTOR - The rath of the ave;lge flow rate ducing the peak hour to the highest short- 
ttm (sty 15 mnutu) nle wthin che p&jlJL hwr. 

PEAK HOUR A C n V l T Y  - Activity @assagen or *C&I operations) in the buslait how of the 
avemgc day Peajr month (ADPM). 

or *pa&* hour. Frequently conhrred with Peak Hour Factor. 

PERSON TRIP - A trip made by a p ~ p t  by my txavcl mode or combmtim of uavel mddrj. A 
u~pool  of four p e t ~ n s  enouls one vehicie uip urd four person trips. 

PHASE - A part of the cycle allocated to any M c  movement or any combiition of W i c  
movements. 

PI - hecision Instrument Runway muhng;. 

PEAK HOUR PERCENTASE - 'Ihe of toial daily trips or rroffic occurring in the highat 

E s 
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POSITIVE CONTROL AREA - Ai- wherein aircraft are required to k operattd under Instrument 
Flight Rules. 

PRECISION APPROACH - A standard instrument approach procedure in which an elcctnmic 
glideslopdglidzpath is provided; eg., ILSIMLS and PAR. 

PRIMARY COMMFXCIAL SERVICE AIRPORT - A commercial service airport which r a p h a  .01 

PRIMARY RUNWAY - The runway on which the majority of operations take pbce. On large, busy 

PRllrlARY SURFACE - An area kmgiruddy c e n k d  on a runway with a width m g h g  from S O  
to 1.ooO feci uld exrending 200 feet beyond the end of a paved runway. 

I ~ i r p o r t s ,  there m y  two or more piin;uy runways. 

I 
PRQDUCTlON - A uip md luociatcd with a dwelling unit or other trip 'producer." 

PROHIBlZ3 A R V I  - Ainpau: of dtflned dimensions identified by an area on the surlaoc of the tarlh 
unttin flight is prohibited. 

PVC - Poor visibility and ceiling. 

PVT - Privately owned airport. 

'Q' 
QUEUE - A line of pedcsms M vehislb h u n g  to b: served. 

R' 

RAIL - Runway hlignmcnt Micator Lights 

RCAG - Remare Center Air/Graund Cornrnunicaions 

REU. - Runway End Idtnhtication bghu 

REUEVER AIRPORT - hn zulrpon which. when ccrtain c n w  am met, reliew the aemnauticatl 
demand on a high density air came? capon. 
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RESTRICTED AREAS - Ainpace of defined dimensions identified by an area on the surfacc of the 
earth within which the flight of aircraft, whi!e not wholly prohibited, is subject to rc!its%ctions. 

RNAV - Set Area Navigakon. 

ROTATING BEACON - A visual N A V A D  displaying fishes of white msd/Oi do& hght used to 
indicate location of an airport. 

RPZ - Runway Protcfuon Zone (mm pomon of t u n m y  a p p m h  zone; formerly called Clear a x )  

RUNWAY SAFETY AREA - An area syrnmevld  about Ihe runway centerline and extendmg beyond 
the erdo of the runway which shall be free of 0bttadeJ u Ipecifieb. 

RVR - Runway Visual Range 

RVV - Runway Visibility Value 

WW - Runway 

'S' 

SALS - Short hppmach Light System 

SCRFEN LiNE - A lint: dividing a study area into two paru md u& for a detvlcd compuim of 
measured and simulated lnffic at mvel dunog a moded caIibmuoa gtoccsr. 

SDF - Simplified Diracaoml Facility landing aid providing final a p p m h  course. 

S E G M E N i  CIRCLE - An olqmrt a d  identifying the M i c  pawI direction. 

SEPARATION MINlMA - The rnimmum Icngttudial, hkd, or vertical dismcts by which ainratt 
an Spaced through the applicaum of iur traffic control ptosaduret. 

SMSA - Smdud M c U O ~ I I U  Stat ist id hrrs. 

SOClOECONOMIC - Data pcrmning to the ppulauon and sconomic ckmcteiirtic;lr of a rqjix. 

SOUND EXPOSURE L.EVEL - That constant round level whch has the -ne amount of energy in anc 
sccond as the original noise event. 

SSALF - Simplified Short Approach tight System with Sequence Fluhirig lights. 

SSALS - Simplified Short Approach hghr System. 

S A W (  - Simplified Short Approach Light System with Runway Ahgnment Indicator Lights (MIL) 

I 

i 

k 
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STANDARD LAND USE CODING MANUAL (SLUCM) - A styldvd system far identifying urd 
d i n g  land use activities published by the U.S. Department of Housing and Urban Developmt and 
the Federal Highway Administration. 

STOPWAY - A deftned rectangular surface beyond the end of a runway pnpznd or suitable for use 
in lieu of runway to support an airplane. without causing structunl dvruge to the airplane, during an 

STRUGHT-IN AFPKOACH - A descent in an approved procedure in which the fm approach coune 
alignment md desxnt gradient permits authorintion of shaight-in W i n g  mimmums. 

STOL - Short Takeoff and Landing 

STOVL - Short Takeoff Vertical Landing 

SWL - Single Gar Aircraft 

SYSTEM P U N  - h representative of the aviation ficilities required to meet tht immcdiatc and future 
air trulspon?tim Reeds and to achieve tht overall goals. 

"T" 

aborlcd takeoff.' 

TACAN - Tictical Air Nav igah  

TDZ - T'wChdOW Zone 

TERMINAL AIRSPACE - me oontrollcd rinpoCe normally auaciwd with Vrcratt &pmft and 
m.al paturns dfrorn aqons within a terminal system uuf kehvcen dipcent m n a l  syyrttras iR 
which towet cnmutt air W i c  maul m c c  u pmvided. 

TERMINAL CONTROL AREA VCA) - This cons~m of convoiled a\qace axending upward Win 
the surface or higher to qwificd altatudct whin which all aim& am subject to podrive rlr d K c  
convol pmeduns. 

TERPS - Teminrl I n l u r ~ ~ t  plucod~rts 

T-HAPIGAR - A T-shaped aircraft hangar which provides Wter for a sinsic airpfmc. 

THRESHOLD - The &ginning of h t  of the m w p y  unblc for Lnding. 

TMEi ABOVE - Time above indicates the, 5me in minutes thas a given dB(A) W s  is u;chadLd during 
P 24-hour period. 

TOUCH-AND-GQ OPERATION - An operation in which tht aiucnft lvlds and begins takeoff roil 
witho?rt stopping. 
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TRAFFIC ANALYSIS AREA OR ZONE - A subdivision of a study area used to aggregate dispersed 
data items, such as population. employment, etc., in preparation for estimating the trips attracted or 
produced by thcse data items and for ioading such attractions and productions onto a simulation 
network. 

TRAFFIC CONTROL DEVICE - Any sign, signal, marking or device placed OF erectat for the purpsc 
of regulaung, wording or guidiag vehicular traffic andlor pedestrians. 

TRAFFIC PATERN -The tmffic flow that is pns~nbcd for aircraft landing at, taxiing on, and taking 
off from an urport. The usual components of a tdfic pattcrfi afe upwind leg. crosswind reg, 
downwind leg and fid approach. 

W N S I E N T  OPERATIONS - See 1tinerar.t Operations. 

TRANSITION SURFACE - An element of the imaginary surfaces extending outward at ri8ht mglm to 
Ihe runway centerline and from the sides of the primary and approach surfaces 10 when they intersact 
the horizontal and conical surf?ces. 

TRANSITIONAL AIRSPACE (TRANSITION AREA) - A m  cluignatcd to contain lFR optaioris &J 

controlled airspace during poruons of the terminal operations and white tfansitioninp bcwm the 
terminal and enroute cnvimnment. 

TRAVEL SHED - The total conuibuting arca ti!!! gencates trips which ultimately mcentratc at a 
s&lec;ed study pint .  Also called a a v e l  sector. 

W P  - Tht om-way cnit of mjel behvotn an origin and a dWtiMtion. 

TRIP ASSIGNMENT - That poruon of Iht tnnsportation planning proct t~~  where distnbu*mJ vlps art 
allocated among the a c t d  mum lhey can be cxpxtcd to ug. 

TRlP DlSTRTBUnOfJ - That portion of the tmsponruon p h i n p  p m u s  that esurrmtj tk spatial 
dismhuuon of mpo csumted dunng the tnp genwuon phpte. 

TRIP END - The beginmng or end of a tnp. 

TRIP GENERATION - That p o ~ o n  of the uansportltion pbnnirrg prixxs concerned with &nh@ng 
an esurnak of h e  total number of trip attracted or pyoduad by each M i c  d y s k  20ne in a study 

TRIP PURPOSE - The pnmary rcasm for making a trip, i.e., work, shop. 

TW di TIW - Turway 

TWR - Control Tower 

area. 

a 
k 
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TVOR - Terminal Vcry High Frequency Omnirange §ration 

'U" 

UHF - Ulm High Fnqucncy 

UNCBNTROJLED AIRSPACE - That portion of the airrplct that has not becn designated as 
continental control area, coatrol ana. control zone. terminal eonhol area or ansition area and within 
which A X  has neither the authority nor the responsibility for exercising control over air M e .  

UMCOM - Radio communications station which provides pilots with pertinen! airport information 
(winds, weathcr. e&.) at sptcific airports. 

UTILITY RUNWAY - A mnwy intended to be used by pmpelier driven ahraft of 12.500 pounds 
maximum g m s  weight or less. 

'V' 

VAS1 - V i s 4  Approash Slope Indicator pmvidmg visual glide path. 

VAS[-2 - Two Box Visual Approach Slop Indicator 

VAS14 - Four Box V i s a  Approach Slop Indicator 

VECTOR - A hading issued to an urcraft to pmvide navigational guidance by ndu. 

VEHICLE MILES OF TRAVEL 0 - A musure of total tllvcl within a study area, ~ d y  
utimtdd zi the total number of trip multiplied by rhe average length of a typed trip. 

W R  - Visual night Rules that govern flight proadurea in good wcarhn. 

VFR AIRCRAFT - An aircnft conducting Right in accordpnoe with V i d  night Rules. 

VHF - Very High Frqumcy 

tlSUAL APPROACH RUNWAY - A mnwy intended for P i d  qpo&cha only. 

VOR - Very High Frequency Onmrangt Suuon. A gmund-buad radio (clix$ronic) navigation aid 
transmining n d i  in all ~racuons in the WF frcquerky zpearum; prwides azimuth guibuK+ to pi& 
by mxpuon of eIcct~-~nic signals. 

VORTAC - C610utd VOR a d  TACAN. 

V/STOL - VertiuVShort Takeoff and Landing 

A-19 
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VTOL - V a t i d  Takeoff and Landing (includes, but it not limited to, kliwptm). 

'W' 

WARNING AREA - Airspace which may contain hazards io non-participating a i m  in inmtional 

WIND CONE (WIND SOCK) - Conical wind direcfiorul indicator. 

WIND T'EE - A visual den= used to dvix pilots about wind direction at an airpo~. 

a iqau .  
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SECTION 1 
EXECUTIVE SUMMARY 

BACKGROUND 

During !he past several years numerous studies 
have concluded Sea-Tac’s runways will reach 
capacity near the turn of the century. 
Preliminary results of the most recent delay 
studies dcsfribuf herein have determined 
aircraft delays will quadsupit over the next two 
dccades. The addirkxal aircrait operaring cost 
resulting from these delays is estimakd to reach 
5245 miltbtr per year ic 20 years. Dramatic 
growth of projected delays at Sea-Tac occurs 
since only one of Sea-Tac’s two runways can be 
used for landings during bad weather, which 
occurs up to 44 percent of he: time. 

In response to continuing growth demands. 
plans are being evaluated to improve the 
capacity and efficiency and to mitigate 
environmental impact at Sea-Tac. This work is  
k i n g  accomplished through an updaie to the 
Airyon Master PIrn and a detailed 
Environmental impact Statement (ElSj. The 
Sea-Tac Mater  Plan Update is being conducted 
10 develop a plan for improving the efficiency 
of the runway and taxiway (airside) system as 
well iu the termioa!. roadway and parking 
(landside) faciliues, Of parucular importance to 
the amide sludies is the work being 
accomplished by an FAA sponsored Capacity 
hhawxmcnt Task Force. This group is 
overseeing a computer simulation of Sea-Tac’s 
existing and future airside operations. Final 
results of the sirnuiatino analysis shouid be 
available in early 1995. Preliminary results of 
this simulauon analysis arc used in this report to 
quantify potential future aircraft delays. 

REPORT OBJECrWE 

The ubjtctive of this report is to describe the 

evaluation of options for the airfield, inchding 
a rarige of new runway options. Topics covered 
include airside facility requirements, aircaft 
delays, runway developinurt costs, and 
preliminary runway environmental xtecning 
studies. The delay. cost, and environmental 
studies have been conducted for a wide range of 
airside options as listed below. 

AIRFfELD IMPROVEMENTS 

In addition to describing the evaluation of new 
runway oprions. this report recommends and 
includes the costs for several other airfreld 
improvemcnts designed to improve the safety 
and efficiency of aircraft opccration3. 
Recommended airfield imp!ovements not 
associated with a new runway are describe 
below. 

Runway Safery Area Improvemcnis 

To meet cunent FAA safety criteria, a c l w ,  
graded rectangular area kcyond the eml of the 
runway know as a ’Runway Safety Area 
@SA)”. is required. Since the RShs for tht 
misting runways do not m a t  new FAA criteria 
each of the airfield options discusrtd below. 
except Option 1, No Action, includes various 
approaches for meeting the updated RSA 
requirements. This is accomplished by 
relocating the exking runway thresholds either 
500 or 325 fo61 to the south or by constructing 
additional safety area ai the north runway ends 
and reiocating South 1541h Street. Options 
which include a rebcated threshold mu.- chc 
existing west runway to he shoncned by 325 
fee:. 
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Extension of East Runway 

All of the airfield options, except Option I ,  No 
Action. include a net addition of 600 feet to the 
east runway (IGUWK) to bnng the total runway 
length to 12,500 feet. In cases where the north 
runway thresholds would be displaced due to the 
mnway safety areas, a total of 990 fee! wouid 
need to be added to the south end of the runway 
IO make up for the 300 foot displacement. The 
~nc- Imgth is designed to allow departures 
of fully loaded Bating 747s destnxd for cities 
as far away as Hong Kong. 

Dud Taxiway Capability 

Sa-Tac now has dual parallel taxiways only on 
the north portion of the airfield east of the 
runways. Dual parallel taxiways the full length 
of !he airfield a% reconrmended 10 help improve 
the flow of aircraft on the  ground aad 
parucularly ir, front of the passenger terminal 
where considerable congestion CUI wcuf 
between taxiing aircraft. This wilt require 
limiting the types of aircraft that can be parked 
at ccaain gates on Concourses B & C and the 
relocation of a service road on the aircraft 
parking apron. 

H&h Speed Exits 

Four new high speed exits are recomnitnded for 
the cast runway (I6UWR). The addition of 30 
degree exits at about 5.500 feet and 7.700 fwt 
from &e beginning of the cunway reduces the 
runway occupancy time by about 30 percent. 
This will allow depanures to be rclused mote 
quickly when following M arriving aircraft. 

NEW RUNWAY OPTYBNS 

The runway options evalualed in this analysis 
are classified according to runway 
configurations. Thest options are designed to 
be consistent with the Master Pian Updare 

Scope of Work and to test the effect of changes 
to length, separation and stagger on the north 
runway end. The eight runway cptions are 
described below. 

Option 1 - Existing Condition. Existing 
11,900-fcmt and 9.425-foot runways with 800 
feet of xparation between centerlines. 

Opthn 2 - Commuter - Close Soitcad. 
Addioonal 5.200-foot Commuter runway with 
1,500 feet of separation from existkg Runway 

Option 3 ~ Commuter - Dependant. Addi- 
lional 5,2CO-toot commuter runway with 2.500 
feet of separation fmin Runwey ISL-WR. 

Option 4.4 . &?p8ndm.P - Additional 7.00- 
foot runway wrth 2,500 fwt of separation from 
Runway 16L-34R. 

i6L34R. 

Option 48 - Dependent - Stagget&. Same 
as Option 4A except the north end thrcsho!d i t  
staggered 1,435 feet to the south. 

option 4C - Dependent - Staggered. Similar 
IO Oprion 4 8  but wrth 7.5Wfoot runway. 
North cnd W h o i d  is stagged 335 feet to the 
South. 

Option 5 - Dependent - M.3x/mum Length. 
Addiuonal8,SWfoot runway with 2,500 feet of 
separauon from Runway !GL-Wli. 

option 6 -Independent - MarimurtS Length. 
Same as Option 5 except :he runway separation 
IS 3,3M feet from Runway 16L-3AR. 

Fururc delays, development costs. and 
environmental considerations tor each of the 
options liskd a b v e  are estimated heran with 
the ;urn of reducing the number of altmatives 
Io hc eialuatd rn the mS. Cornpieuon of !he 
a s  and he M a s e r  plan Update i s  Wh&Jled for 

1-2 
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the end of 1995. 

PRELlMiNARY NEW RUNWAY LENGTH 
FINDINGS FINDiNGS 

used very seldom for deparmres. 

PRELIMINARY DELAY ANALYSIS 

The required takeoff and handing lengths for the 
mix of aircraft anticipated to operate at the 
airport in the future were determined frcm 
aircxaft~ performance cham and opratiocs 
manuals. The significant findings of these 
studies are: 

A new 5,200-fool commuter runway 
(Options 2 and 3j would be of sufficient 
length to accommodate about 31 percent 
of the takmffs and 31 percent of the 
landings in the year 2020. 

A new 7.000-foot runway (Options 4A 
and JB) would be able to se.rvt 8 percent 
of takeoffs and 91 percent of landings in 
2020. 

A new 3.500-fOcrt runway (Option SC) 
would be able w serve Sf percen: of 
takeoffs and 97 pmnt of landings in 
2020. 

a 

m A new 8.5OO-foot mnway (Option 5 )  
wouid acctlmrnodatt 90 percent of 
takeoffs and 99 percent of landings in 
2020. 

The capability of the new runway to 
accommodate all aircraft types for landing 
determines the mount of delay reduction which 
~n be achieved. If approaching aimraft must 
cross other approaching traffic to linegp for 
longer runways then additional dciays can 
occur. The following delay analysis confims 
h e  8.500bfoot runway options result in the 
greatest delay reduction. The fact that the 
8.500-foot runway cannot ilccomrncdatc 
10 percent af the aircraft takeoff requirements 
is not a problem since the new runway would be 

Measurement of aircraft delays was 
accomplished using the Federal Aviauon 
Administration's Airport and Airspace 
Simulation Model (SIMMOD). This mdci is a 
sophiswacd computer amulation which 
realistidly simulates the movement of every 
amraft for a given tunway 0 p t . 1 ~ ~  Tht model 
produces quanurative measures of aircraft air 
arnval delays, departure delays. and ground mi 
delays. Preliminary findmgs of these studies 
are summarized bclcw: 

Average arcraft delays are cumt ly  
estimated to bc between 5 to 6 minutes 
per operation at Sa-Tac. Diinng 
degradcd weather conditions which occur 
44 percent of the time at Sea-Tac. delays 
average I1 minutes per aircraft ol.pera\ion. 

By the year 2015, with no ne* runway, 
avuage annual delays an expected to 
~~ .crczc  by four umes from 5 - 6 minutes 
to 12 minults per arcraft oplahan. 
About 88 percent of the year 2015 May 
can be attributed to asrival delay, I 1  
percent to departure delay, and 1 percent 
to taxi delay. 

The commuter Enway oppuons ( O y ~ o n s  2 
and 3) would nsulr III delays in tihe year 
2015 betwen  14 to 2:  minutes per 
opemuon. 

The 2.500-fw runway separa~~on opbons 
(Dpuons 4A, 4B, 4C and S) would 
decrease average delays to between 4 to 6 
nunutcs per operatlon in he year 2015 
assuming the mnways are operated in a 
dependent manner. 

D 

a 
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a The 3,3Wfoot runway separation option 
(Option 6) would also reduce delays to 
about 4 minutes per operation in the year 
2015 assuming independent h v a l  
streams. The added benefit resultrng from 
independent streams is not demonstratd 
until demand grows beyond the kvel 
prOJeCtCd for the year 2015. 

As described above the commuter runway 
options do not reduce delay in the year 2015 
below todays levels. In fact delays for these 
options arc pwjccted to incrcase by 2.5 to 4 
times. The 8.500-foor options provide slightly 
greater delay nductions than the 7,OOO-foot or 
7.509-foot options. The value of the year 2015 
saving in annual aircraft operating cost 13 
estimated to bc $278 million pcr year for the 
8,500-foot runway options. 

P a E i i m v m w  DEVELOPMENT COST 
FINDINGS 

Deveiopment cost estimates have k i r  
formulated based on information contained in 
the first draft of the gLsli 
Srpun pnpued by HNTB %%%%?? 
1994 and on land acquisition costs described by 
Landmm and Brown in a memorandum datcd 
September 1997. To the extent possible:ihe 
m e  assumptions and unit cost data have k n  
used as described in the Pretiminary 
Enginrering Report. Thc cost model provides 
estimates for 55 individual items for each 
runway option evaluated. Total pmject 
construction and acquisition costs are 
summarized as follows: 

Option I 1 SO million 
9 Option 2 - $79 - 91 million 
* Opuon 3 - $297 - 341 million 

Option 4A - S i l l  - 473 million 
a Option 48  -5348 - 401 million 

Option 4C -U69 - 425 million 
Option 5 - 9 5 6  - 524 million 

. 

m Option 6 - $773 - 889 million 

It is important to note that Option 6 casts an 
additional $317 - 365 million over Optton 5 but 
provides no apparent delay savings by the year 
2015. Option 5 costs $87 - 99 million more 
than muon 4C but providts an additional 
annual delay savings of about $12 million per 
year by the year 2015. Option 4A is more 
expensive than Option 4C but also provides 
$12 million less of a delay savings benetit in the 
year  2015, 

ENVIRONMENYAL SCREENING FfNDfNGS 

A preliminary evaluabon of the cnvironmenlal 
rmpacts of each of the airside options was 
conducted by the EIS consultant team. The 
purpose of t?is analysis was to alto% ~ilvs:m. 
mend impacts to be considcnd early in the 
airside eviduation process and pnor to the 
formulation of the E1S alfcmahves. The results 
of rhe preliminary envirenrntntal impact 
screening analy.us for each of the amide optrons 
are presented in Table 1-1. 

Ophon 6 clearly causes the greatest impact of 
all the opoons considered. Approxrmatcly 5M 
homes are displaced and 28 acres of wellands 
arc impacted, This compares to 360 hornu  and 
5 xes of wetlands cst~rntrxl fw Opuotls 4A, 
48. 4C. acd 5. The total a m  wrthin thr: 65 
DNL noise contwr ranges from 7.65 square 
miles to 7.84 sqm miles for wens 4A. SB, 
4C, a d  5 .  The Option 6 65 BNL mise 
contour incrwies to 8. IS squan milu which IS 
the largest of the noise impact seas. Ovcsall 
the impacts associated with Options 48. 4B, 
4C, and 5 arc very similar. 

CUNCL USfONS 

A graphic cornpanson of the year 2015 annual 
arrcrafl dclay savings and esamatcd con~~rctton 
and acquisition cc*str a shown foi each ophon 

14 
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TABLE 1-1 
E W R O W N T A L  IMPACTS SUMMARY 

OF MASI'ER PLAN UPDATE AIRSIDE OFilCNS 1.1 

Mi Imputed A m  in 7c.r 2020 (sq. mi.) 

65-70 DNL 42s 4 41 4 26 421 4 26 440 4 62 
_. 

70-75 DNL 1 81 1.88 I .u I .92 1 92 191 204 
75 DNL and zmrer I 39 1 4 4  1 4 0  I 4 6  1 47 t 53 I 47 
Twll 7 4s 7.73 7 51 7.67 7 6 J  764 8 13 
W45 DNL IO I2 io S I  10 Of 10 os IO (A 10 011 ia 17 

b h e :  Popubitan I m p a c h ~ u r  2blO 

70-75 DNL 1.150 1.360 1 . 1 1 0  1.190 t . IM) 1.170 1.330 
DNL UrJ gruie- 40 40 40 so 50 108 420 

65.70 DNL 11.610 12,250 11.870 12.210 12.150 12.760 13.2pO 

Toul ; 2 .SM i3,C.M 13.0S.O 13.450 13.380 14.mG 1 S . W  
W DNL 40.820 CL37(, 40,440 40.W 40.770 1 10.763 L 41.Ga 

Fioie: Iiowinu ImpaCLI in )at 2520 

65-70 DNL 4,- 5.1w 4 .w 5.lW 5.080 5,3?0 3.620 
7075 DNL 520 610 510 530 SM 510 580 
75 DNL and grutcr IO 20 20 20 20 40 160 
TWl 5.390 5.730 S.410 5 .a0 5.- 5.8-m 6.Mo 
60.6s DNL 17.910 i s . 5 ~ )  17.690 i7.afo 1 7 . m  17.920 IS.PW 

I 

I_ 

& 
Air ia*rnlDry (mmprr d q  in F a r  ZnO) 

Cahoa M & u d  i 3  115 I3 116 IO 18 b82 612 3 8 6  4 a 6  
N d m p  OUdU e 82 6 82 6 49 6 19 6.19 6 I 1  602 
RrtffiuLlc Mawr ( P M I O )  OK! O M  ow 000 O W  008 000 

0-23 Sulfur C u l a  0 31 0 35 0 2s 023 023 0 ' s  

W&nd Impacts (&rat 

I 

-. 
- 
Wcrlrnd lmpctl  1 0 I 0 1 4 2  5 4  $ 0  5 4  17 7 

I 0 I 0 I I I 7 I 1 17- 
I W Y a r  Fjobdplria Impacti (=rea) 

S u n m  R c b u l m r  flisar fw) 

ScNm Rclouim I 0 i 0 2.766 3 7 0  2.7tQ 2.9m 12.240 

Fmh ImpFu 0 I G I 12 i 17 i :3 I / 7  I 28 

b r t h  lmpanr ( t a b  cubk prdjh - - 
Coailmcuoa Impart (units dbpbcrd) 

Pmponlu 0 0 330 410 ca, 420 m 
Homa 0 0 260 330 JQ, 320 sa0 
h1lu 0 0 0 0 0 0 I 
HutondCuhdnl IW 0 0 I I 1 1 3 
SEhCab 0 0 0 0 0 O I 
LI 

1-5 & 
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in Figures 1-1 and 1-2 respectively. As can be 
sen, the increases in delay savings are not 
necessarily proportional with the i~crcases in 
construction and acquisition costs. For example 
a two thirds increase in construction and 
acquisition costs in Option 6 when compared to 
Option 5 yields no delay improvement until 
demand exceeds 425,OOO operations (about the 
year 2015). 

FIGURE 1-1 
ANNUAL DELAY SAVINGS 

YEAR 2015 

Although Optlons 2 and 3 are the least costly of 
the new runway alternatives and crcatc the leas! 
impacts, thcsc options provide a much Icwcr 
amount of delay reduction when compared to 
the options with at least 7,000 feet of runway 
length. The lower benefits of these options IS 
caused by the limited usage of the 5.200-foot 
long runway. Currently only abaut a third vi 
the arcraft in the Sca.Tac fleet couid use. this 
shorter runway length. In the future this seg- 
ment of the Sea-Tac aircraft ilcet is projected to 
decrease. Therefore, &e to the limited ability 
to reduce future dclays. Options 2 and 3 av not 
recommended. 

FIGURE 1-2 
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AlRSlDB OPTIONS Current research and advancements in 
technology suggest xparauun requitemmcs for 
independent approaches wili continue to be 
reduced. It is conceivabk that by the year When comparing the optioas with a ?,5iBfml 
201s. independent approaches will be possible wpaation. delay savings arc seen to incrcaJc as 
to runways separated by 2 , 5 0  feet (Options 3. runway length increase% The greatest delay 
4A. 45. 4C and 5) .  Selection of Option 6 with savings occur far Option 5 which Is about 17 
its greater costs and impacts is therefore not percent better Pia the n u t  but  option, 
recommended. Option 4C. Coisuuction and acquisition costs 

are about 25 percent higher for Option 5 than 
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for Option 4C. Using the year 2015 computed 
annual aircraft dclay savings, the payback 
period for the added cost of Option 5 comparcd 
to Option 4C i s  about 6 to 7 yean. For thwc 
reasons, Option 5 is recommended as the 

Specific bendits resulting from the s c l d o n  of 
Option 5 arc iis follows: 

p n f e d  operational alwmtivc. 

Aim*, d&ys ~TC ml~ccd ‘lo the lowat 
lweis foe demand expected through the 
year 2015. 

Fewer aircraft would be rcstfjc*d from 
usmg the runway due to landing length 
limitations. 

All aircraft using a iongcr new runway 
would have greater takeoff/stopprqg 
distance available. 

An 8,5Wfwt N n W y  Icrgth would 
provide a grater measure of redundancy 
in that i t  could accommodate heavy jet 
aircraft when m e  of the existing runways 
i s  closed for minlcnance or ermxpzncy. 
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SECTION 2 
AIRSIDE FACILITY REQUlR€MENTS 

INTRODUCTION 

In this section, airside facilities are identified 
which will be needed to satisfy the projected 
demand at Sea-Tac to the year 2020. Technical 
Report No. 5 ,  &&wiuy- 
describes the projections of aviation demand. 

The process of determining facility requirements 
involves the application of established airport 
planning standards to the various forecast 
components to identify facility n d s .  These 
needs are then compared with existing facility 
capacitirs (a demandlcapacity analysis) ti) 
de:ermine new facility requirements. 

The Federal Aviation Administration F A A )  has 
developed an exunsive set of airport regutations 
and design guidehes and criteria. which are 
documented in FAA Advisory Circulars and 
Federal Aviation Regulations. ln  additim to 
FAA regulations and standards. various industry 
standards have been developad to estimate 
airport facility requirements from activity 
forecasts. 

This report addresses only facility 
components. Landside elements, such as 
passenger terminal requirements, cargo needs 
and ground access needs will be ddrcssed in 
anather Technical Report. Airside muiremenu 
discussed below include runway length. runway 
pavernrnt strength, runway safety arws and 
taxiways. 

AIRP9Rf &XASSIFlCAT!ON 

'he F A A  in its current AC 15OlS3M)-13. 
m-. has developed an airpon 
reference code (ARC) system that relates airport 
design crircria and planning standards to two 
components: the operation& and the physical 

E % z r ! x m :  . .  

characterisucs of aircd. operating at or 
expected to operate at the airport. The first 
component of the ARC is a letter representing 
the aircraft approach speed and thus x&itcs to 
operational characteristics. The aircraft 
approacn category is a grocping of aircraft that 
is based on the approach spced (1.3 times the 
stalling s p e d )  as follows: 

ch@Qz?l v 
A Lcss tbsn 91 hots 
B 91 knots or mote but less thw 121 

knots 
C 121 knots or more hut less than 

141 knots 
D 141 knots or more but less than 

166 knots 
E 166 knots or more 

Cumnt and projccted airrdc operating &t Sea. 
Tar. an in approach Categories A k o u g h  D. 

The second component of the ARC i s  the 
airplane design group a d  dates to the 
wingspan uf aircraft and thenfore is a physical 
charactcristic. The grouping of aircnft by 
wingspan (Airplane Design Group) it as 
follows: 

Airplane 
-. w- 

I 
I1 

III 
IV 
V 
V I  

Up to but not includiag 49 ft 
49 ft up to but not including 79 R 
79 ft up to biit not including I IS fa 
118 ft up to but not including 171 ft 
171 ft up to but nor including 214 ft 
214 ft up to but not including 262 A 
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. The aircraft approach speed element of the ARC 
generally deals with runways and runway 
related facilities whereas the wingspan (and 
relevant Airplane Design Group) relates to 
separations rqJired between airfield elements, 
such as ruaway-taxiway sepamtions, taxilane 
and apron c!caranccs. elc. 

Today; the W i n g  7U-400 is the critical 
aircraft in terms of airport geometrics and 
dfsign. as it is the largest civil :rai?spon used at 
most major airpans worldwide. With a 213 
foot wingspan, the 8747-400 is classified as an 
ADG V aircraft and :hus Is presently :he most 
demanding in terms of facili!y rujuirernrnts and 
clearances. €kause of the anticipated n d  lot 
even larger aircraft, with seating capacities from 
500 to 8W passengers, airfield geometrics 
adquate for the 0747-409 will not be adquate 
for the next genention "New Large Airplanes". 

The ne.xt generation of airphner, is being s tudid  
by aircraft manuhcturers for transport of high 
pa?,xngcr vol?rmcs over very long distances, 
typical of mission. requ:rements for airiirie 
routes to the Far EaFt and Asia. While 
manufhcturets an confident that mission 
requirements and performance specifications can 
be met. an important design issue i s  the 
compatiSility of the size of rhe new large 
 airplane^ and existing airfield and terminal 
gmmetrics of major airports around the world. 
For example. the wingspans being cunridend 
for new large airplanes arc in the 260 to 280 
fool range. Based on present planning and 
design guidelines, such an aircraft would nqcire 
200-foot wide- runways and runway to taxiway 
sepaiauons ol at l a s t  469 feet. n i s  ccrnpares 
to a 15Gfoot cmway width and 394-iwt 
separation nquircmen! for the 8747-400. 

I f  Sa-Tac is to compte as a major international 
airport in the Long tcrm, i t  must he capable of 
accommodating the ae:t generation. high 
capacity aircdt. It is thcrefoee recommended 

that planning and design standards based on 
projected new large airplane characteristics be 
applied in this master plan update. For t h e  
purpses the following general dimensions will 
be assumed: 

R Wingspan - 280 feet 

Tail height - 78 feet 
a Main landing gear track - up to 55 feet 

R Length - 260 feet 

Thc ARC resulting from these dimensions 
exceeds the largest category in the current FAA 
classifiatioa system as the sbnvc wingspan is 
greater thw that covered by Aircraft Design 
Group Vf. The FAA currently .accommodates 
this anomaly with the dcstgn group designauon 
V i  + , and therefore the ARC tu be applied will 
be D-VIi. 

Table 2-1 presents the relevant airpan planning 
standards io be LWX! in this study. In Same 
cases, standards based on spwific aircraft 
dimensions differ from those for the $?craft 
design group. Planning aid design standards 
for both the assumed aircraft dimensions and 
ARC are shown in Table 2-1. I: should be 
noted that thcsc smdiids tt!fltx:t the long term 
geometric requirements, and that rhc timing of 
improvements :n meet these standards Will be 
better known after new airplane charactenstics 
are further developed. 

RUNWAY TAKEOFF LENGTH 
REQUIREMENPS 

Many factors affect the n n w a y  takeoff ler1gt4 
requirements at an airport. The c u m 1  and 
expected mix of aircraft operating at the airporp 
is a critical factor. Runway takeoff length is 
aim affected by the aircraft stage length 
(discace of flight), runway slop (gradient), 
tempcm:ure, and wind dimtion and velocity. 
The discussion below includes consideration of 
runway length requirements for the existing 
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TABLE 2-1 
AIRPORT PLANNING SXNWARDS Ial Page 1 of3  

AIRPORT DESIGN AIRPLANE AND AZRPORF DATA (FEET) 

Aircraft Approach C2itegory D and E 
A i r p h e  Design Group VI + 
Airplane wingspan 280 
Primary runway end is precsion instrument IKl-starurt mile or 1- 
0th- runway end is precision instrument In-statute mile or leis 
Airplant underuniage width (1.15 x main g ~ r  track) 41.5 
Airport elevation 429 
Airplane tail hsipht 78 

Runway centerline tn puaIiel mnwry centerline for rimuluneous 
opcntionr when w&e turbulence i5 a factor: 

VPR operations 
IFR depnmrrcs 
IFX approach and depamtre with approach to near threjhoid 
IFR approach Jnd dcparmn with app.wch IO fu threshold 
IFR approaches 

Runway centerline to pusllcl taxiwayltaxilutt centerlint 
Runway centerline to edge of aircraft puking 
Taxiway cencalinc to parallel uxiway/tamlme caterline 
Tuiway centedht to fued or mvable object 
Taxiloot centerline ta pu+llcl taxilane centtrlioe 
Taxiiaae centerhne to f i x d  or wvablt  object 

ARC D-W+ 

3 . 4 0  
600 
5oQ 
346 
206 
318 

A 2-3 
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.I 

RUNWAY PROTECFlON ZONES 

Runway pmreaion zone Runway 16 end: 

(Continued) 

Width 200 feet from runway end 
Width 2,700 feet from ninway end I 

Runway protection zone Runway 34 end: 

Width 200 feet from runway end 
Wid& 1.900 feat from runway and 

Depiuturc runway pro:ection zone: 

Lagth 

_ .  
Length 
Width 200 fmt from the far ctd of TORA I 
Width 1,900 fee! from Qc far enJ of TORA . 

Runway obstacle free zow (Om) width , Runway Qbstlcle free zone lrn@ beyond each ruriway end 
Approach ohrracle free zone width 
Approach obrtdcle ftea zone lcngth beyoad approack light system 

~ Approach obstacle free zone slops from 200 fctn beyond hhrcshoid 
Inner-transitional surfa.:a obstacle free zone slope 

RUNWAY DESIGN S A N D A R D S  

Runway width 
Runway shoulder width 
Runway blart pad wdth 
Runway blast pad lei@ 
Runway safety area @SA) width 
Runway safety area length kyond a c h  runway tnd or stopway 

Runway o b j M  free a m  (ROFA) width 
Runway CDJGC~ free xu lengti heyond each sunwag end or 

Clearway width 
Stopway width 

7 

end. ehithever is gruter 

stopway end. whichever is g r a t e r  

2,500 
1 ,Ooo 
1.750 

2 . m  
1 .Ooo 
1.750 

1.700 
500 

I,OIO 

469 
200 
409 
206 
50: 1 
3.1 

200 
40 

280 
900 
500 

f .OOo 
800 

i .ooD 
Mo 
200 

P q e Z o f 3  
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TABLE 2-1 
AIRPORT RANNLNG St'ANDARDS la1 

(Contindl R g e 3 o f 3  

TAWWAY DESIGN STANDARDS 

Taxiway width 
Taxiway edge safety margin 
Taxiway shoulder width 
Taxiway safety area width 
Taxiway object free am Kidrh 
Taxilane object h e  arm width 
Taxiway wingtip clearance 
Taxilane wingtip clearance 

103.3 103.3 
20 20 
40 40 

280 xao 
412 412 
356 356 
66 66 

I 
?%fhrcshold surface at p r i m q  runway end: 

DU!anance OUI from threshold to start of surface 
Width of surface at atan of trapezoidal section 
Width of surface at end of :rapezoidnl section 

Threshold surface at other runway end- 
Disunre out from threshold to start of surfact 
Width of surface at SM of trapezoidal smion 
Width of surface at end of t r a p a o d r l  snrioa 

io] Source: AC 150/5300-13. -. 



. . , .  , .  
AIRPORT MASTER PLAN UPDATE . .  

runways as well as a new third runway. 

Maximum Aircraft Flight Distant 

In cumnt or recent service, Sea-Tac Airport 
has sewed non-stop markets as far away as 
Taipei, Taiwan, 6.066 statue miles from Sea- 
Tac Airport (Table 2-2). In order 13 esbnlate 
the farthest markets which would potentialiy be 
served by Sea-Tac Airpoit over the planning 
horizon (year 2020), nor:-stop service from San 
Francisco International Airport to the most 
distant cities was examined. The fanhest non- 
stop city from Sea-Tzc served by San Francisco 
Intematlonal Airport in both passenger a id  all- 
cargo service is Hong Kong, which is 
6.489 miles from Sea-Tac Airpori (Table 2-11. 
San Francisco International has approximateiy 
the passenger mftic that is projected for Sea- 
Tac Airport between ZOO0 and 2020. It is 
concluded that Hong Kong shwld be considered 
the most distant market to be served by Sea-Tac 
Airport over the planning honzon with non-stop 
passenger and &cargo senwe. 

Affect e/ Aircraft Mix 

Runway takeoff length requirements for aircraft 
models exoecld to operate at the arport 
between now and 2020 are shown in Table 2-3 
Runway lengths afe shown for typical ntaximum 
flight distances from Sea-Tac foor each arcraft 
type. This table was developed to show the 
overall affect the arcraft type has on takeoff 
length requirements and is b u d  on the 
following generai assimpuons: 

Zero runway gradient 

Temperature of 84°F (unless footnoted 
ofhenwe) 

This mahie identifies c n h d  amraft typcs for 
takeoff runway length at h - T a c .  

8 Zero wnds 

For flights taking aff to the north at Sea-Tac 
there is an uphill runway gradient of .71 to 
.E%. For this upward slope, approximattly 4 
to 7% greatex runway length is required For 
takeoff than shown 11) Table 2-3. This table 
illustrates that the wide body ziircraft, such as 
the B747 and MD- 1 1, for long flight distances, 
require the greatest takaoff length. The critical 
aircraft is the B747 at maximum gross takeoff 
weight. 

Figure 2-I illusmu the percenr of thc 
projected aircnft takeoffs that would be 
accommodated by a given runway length for the 
projected aimraf: flect mixes in years 20R@ arid 
2020 at the airpori. The takeoff !mgth 
requirements in this figure were taLen from 
Table. 2-1 and adju5ttd upward by 3% to 
account for the upward gradient on departures 
to the no&. As shown in Figure 2-1. 
approximately 31 % of takeoffs in the ycar 2020 
cdn be accommodated on a runway of 5.200 feet 
in length. 77% on a 7.000-fmt weway and 
90% on an 8,500-foot ruriwdy. 

Takeoff Length for Critical A&waft 

The two aircraft opcrat~ng at Sea-Tac requiring 
the grcatut runway lu,gth are the 8747-200 and 
B7d7-400 operated at maximum grors takeoff 
weigh!. These aircmfi arc wmmonly usat in 
long-haul allsargo service throughout the 
wor!d. Table 2-4 and Figure 2-2 fluus~aa: the 
relationship bewecn flight distance and payload 
weight and runway length. In Table24 the 
runway lengttr rcquucment for takeoff on 
Runways 16L an4 16H ae cornparad with 
Runways 34R arid 34L to identrfy the affect of 
runway gradient on takeoff length required. 

Several conclusions can be drawn t iam th=sa 
data. The cnbcal runways for takeoff an 
Runways 34R and 34L due to the uphill 
gradient. The c n t i d  aircraft is the B747-200, 
which fequircs a runway !ength @f 12,SM) feet 
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TABLE 2 2  

COMPARISON OF lxlNCEST SCHEDULED FLIGHT DISFAXES FROM 
SWrnE.TACOMA AND SAN FRANCISCO lRmRNATlONAL AIRPORTS [a] 
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TABLE 2-3 
RUNWAY TAKEOFF LEN- REQUrREMENl3 FOR TWlCW. MAXIMUM IWGHT 

DtStANCES FROM SEATTLETACOMA lMERNATlONAL MRPORT P y t  I of 2 



AIRPORT MASTER PLAN UPDATE 



AIRPORT MASTER PLAN UPDATE . .  . * .  

FIGURE 2-1 
CUMULATIVE TAKEOFF LENGTH REQUIREMENT 
AT SEATTLE-TACOMA INTERNATIONAL AIRPORT 
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TABLE 24 
RUNWAY TAKEOFF LENGTH REQUlREMEh7S FOR 8747-a AND 874744 AlRCRAET 

AT SEA‘ITLETACOMA I)STERNATIONAL AJRPORT - l o f t  

2-1 1 
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TABLE 1-4 
RUNWAY TAKEOFF LENGTH REQ'JlREhlWTS FOR B7Cl-LOo AM) B747480 MRCRhFT 

AT SEATTLE-TACOMA INTERNATIONAL AIRPOUT 

2-12 
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for full passenger loads to Hong Kong, full 
pgssengers and cargo to Shanghai or fully load 
all-cargo service to Tokyo, Amsterdam. 
Luxembourg or Taipei. Takeoff ninway 
mpirements increase sign;ficantay with greater 
flight distance and payload. The all-cargo 
service has a greater payload weight and 
therefore requires a greater runway length for a 
given flight distance. 

Runway length requirements arc also 
significantly affected by temperature. 
parucularly at higher temperakuns. Table 2-5 
depicts runway takeoff length requirements for 
the 8747400 for vanous temperatures and flight 
distances. For example, for flight distance 
hetween 5.500 and 6,000 statue miles, the 
rakcoff length would i n c m  fmni 12,000 fcet 
at 76°F to 12.700 feet at 95°F. At Sea-Tac 
Airpon, the mean maximum temperature for the 
hottest month 1s 76'F. 

Due 10 the c6mbinabon of high temperature. 
heavy p a y i d  and long night d i smce ,  aircraft 
must occasionally depart with less than the 
desired payload. This happens more commonly 
with all-cargo flights than wrth passenger flights 
because of the greater pavloads of cargo flights. 

It is eshmated that in the y-w 2020, 
approximatciy 681 departures w ~ l l  be subject 10 
a takeoff weight pu ld ty  (Table 2-6). Over 90% 
of the weight restnctcd flights would be all- 
cargo flights. The total number of flights 

roughly 0.3% of the cstlmatrd iurliri departurn 
at Sea-Tac in 2020. 

Conclusions Regarding Runwu y Takeoff 

The following conclusions Rave been drawn 
from the analysts of runway takaff  length 
requirements dwcnbed above: 

SUOJWt 10 takmff weight perdty m p ~ ? X ~ l t  

Langth 

rn Runway P6LMR. The primary depamrre 
runway (Runway 16'1.34Rj diould be 
capable of accommodating the critical 
aircraft commonly in xervice at the airport 
under maximum payload conditions for the 
current or projected flight disrancc. The 
required primary ranway lengtii would be 
12.500 feet to accommodate the B747-200 
at mcan m i m u m  temperature of 76T.  
This length would auPmmodatc the 
B747-400 for temperamurcs up to 90". 
F u t w  aimift types such a3 rhe New Large 
Airplanes an not expected to requin 
runway takmfi lengths grmter than the 
B747. Aaditicnaily, the i n c d  runway 
length would provide a greater margin of 
safety for aircnft  opemating on the runway. 

Runway IfiR-34L As the wcoadary 
takeaff Nnway. Kunway 16C34L. musk be 
used in the event :hat Runway 16L-34R is 
closed due to repairs or other 
circumsm.ces. Conwucnt ly ,  the Lalrcr?ff 
length for the secondary mnway should be 
as close 39 pracuul ta the primary length. 
Funhermore, with P third runway. 
Runway t6R-341, wiU bcoperated prirraril) 
as a takeoff runway under many conditions. 
As a comparison, Table 2-? lists exisueg 
runway lengths of airport's with 
enpimemenu similar ia thc level of 
cnplanemcnts forrasn for Sea-Tac in ttii 
2G10 rn 2020 tiineframe. The second 
longest runway of thtse six airpsm is 
1O.ooO feet or grulcr. it is rixmmtnrted 
that Runway 16R-ML be mainkined at its 
maximum practical length wh3e mcetutg the 
Runway Safety A n a  @A) and Runway 
Object Free A m  (ROFA) standards 
esablished by the FAA. 

New Third Runway. Although a third 
runway &t Sea-Tac would primmly be used 
for landings it would accommodate a 
limted number of departures during pmk 
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TABLE 2-5 
RUNWAY LENGTH REQWREMEKIS FOR DEPARTURES TO THE 
NORTH AT SEATTZETACOMA INTERNATIONAL AIRPORT [a] 

Now Depamres of tbe 8747-400 to tbe north Por cainpumres urd distance indica& by shad& 
area require a runway length gruzter than existing runways. 

Source: P&D Aviation d y s i s ,  W on data mntained in airmatt npaar i~  aunwls. 

Allcargo aircraft must operate at less than maximum payload in this distance w e .  

la] 

b] 
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TABLE 2-6 
ESFIMATED huMBER OF DEPARTURES ON RUNWAY 34R SZraJECT ‘r0 
WEIGHT PENALTY DUE TO EXlSTMG RUNWAY WE1’41.2020 [a] 

2-16 + 
rhe P&DAVU~IM Teem A 
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departure perids and other carcumstances 
required by Air Traffic Control to maintain 
flexibility in the traffic flow at the airport. 
A runway length betwan 5,200 feet and 
8.500 feet would accommodate from 39 to 
91 46 of aircraft departurn in the year 2 0 0  
and from 31% to 90% in the year 2020. 
For the third runway to operate effectively 
and efficiently, it should be capable of 
accommodating a share of departures within 
ihrs range. 

THIRD RUNWAY LANDNG LENGTH 
ANAL Y S S  

Introduction 

An analysis of landing length requirements for 
the pmpsed third runway was undenakea for 
the purpose of determining the optimum runway 
length in considerarim of both aircraft 
operations and consmetion costs. It was 
dssumal that the runway’s pnmary role would 
be for landings although takeoffs would be 
performed during departure ps& p o d s .  

Facton affecting the mnway landing length 
rquirement  include the aircraft mix. the 
condiuon of the pavement (wet vcisus dry), 
wind direction and velacity, and type of 
instrument approach (Le., greater length 
roquirecr,ent tor Category [lib approach). 

The foreast aircrah mtx for the years 2000 and 
2020 was used in the analysss. Typical rathrJ 
than nwirnum landing weigh& were used fcr 
wch atcraft in he fleet. Typical landing 
weights were calculated at W W  of maximum 
landing weigh& based upon information supplied 
by two of the major m e n  serving Sea-Tac. 

Landing lengths were basad upon wet pavemenu 
(plus 1596 of base length) and an aUowa~ce 
(plus 15%) for accommodaung CAT IIIb opera- 
tions in accordance with FhR Papt 121.195 and 

FAA AC 120/28C, respectively. 

Airwart Nlix 

The aircraft n i x  appearing in the demand 
forecast report was aggregated by ranges of the 
number of seats. This was distggregatcd into 
individual aircraft models. The percent of to’al 
operations by Srcraft model was calculated foot 
!he years 2000 and 2020. All commuter. 
general aviation and military aircraft wee 
grouped inta B single type sinw none of the 
aircraft in these categories were considered to 
be criticai for runway length determination. 
Only Stage 111 akctzft we= n t i b d  in L.G 
analysis, since all Srage i1  arcraft wilf be 
phased out by the y m r  2000. Table 2-8 
summarim the aircmft fleet miz for 2000 and 
2020 used in !he rupway landing length 
calculations together with the percent of total 
operal~ofis forecast to &e performed by each 
aircraft type. 

Runway Londiing Langt?, 

Table 2-9 summarim the data uscd and the 
results of landing length analysis for L!C &iraft 
models In the fleet mix. Figure 2-3 is a plot of 
runway kngths compared to percent of 
operations. Data were a e n  fmm Tables 2-8 
a d  2-9 to construct the graph. 

An analysis of the data in Tabla 2-8 and 2-9 
can be samrnarized a follows: 

Runway Pemnt of 
Length Operations Accomrs.oda& 
LEgcll - UMO 
7.m 94% 91 % 
7.500 98 R 96 46 
8.500 99% 99% 
11,oOo 100% 1W% 

9 
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TABLE 2 6  
AIRCRAFT MM AND PERCENT OF TOTAL OPERATIONS [a] 

8737-300 

2-19 
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TABLE 2-9 
RUNWAY LANDING LENGTii ANALYSIS [a] 
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FIGURE 2-3 
CUMULATIVE LANDING LENGTE REQUIREMENT 

FOR CATEGORY IIIB 43' SEA-TAC AIRPORT 

C 
U 
H u 
1 
A 
f 
I v 
E 
P 
E 
c 
I3 
N 

el 
P 
L 
A 
N 
D 
1 
N 
0 
9 

n 

r 

100 

90  

8 6  

7 0  

6 6  

5 0  

4 0  

3 0  

¶ O  



RUNWAY SYSTEM REQUIREMENTS 

This section deals with runway requirements 
other than runway Ieagth needed to satisfy the 
forecast demand. such as pavement strength 
requirements, crosswind coverage and safety 
areas. Planning and design standards set forth 
in FAA AC 150/5301)-13, m.J&&. for 
Airport Reference Code D-VI+ form the basis 
of $is analysis. n i s  should provide 
satisfactory facilities for the new large 
conimercid aircraft models expected to  use the 
Airport. 

Cmss wind Run w& y 

The present runway onentarion (16-34) provides 
39.7% coverage for a 20 kqot (23 mph) 
crosswind during ail weather periods. Tnis 
IWLS the FAA recommendations of 95% cross- 
wind coverage. Use of a 20 knot crosswind is 
coosistcnt with FAA recommendations for 
A i r c d l  Dwign Groups IV through VI.  
Additional runways for improved crosswind 
coverage are not ntedcd. 

Runway Wdfh 

Runway width is a dimensional standard that is 
based upon the physical characteristics of 
aircnc using the airport (or Funway). Based on 
the FAA ADG system. the physical char- 
acteristic of importance is .wingspan and, in this 
case, wingspans up to 280 feet ax us&. FAA 
AC l50/5300-13 specifics a runway width of 
2M1 feet for Desip Croup VI. and this 
requirement will be assumed for a imaf t  with a 
280 foot wingspan. The width of the landing 
gear. track is also criiicd in the determination of 
runway width. It is  noted that the lnternationd 
Civil Aviation Organizat ion (1CAO) 
racomrhends considering runwiy widchs up to 
200 feet for planning to accommodate future 
aircraft developments. Therefore, the airport 
should be planned to zpllow for u!tim2,u runway 

widths of 200 feet. 90th runways arc presently 
IS0 fezt wide but can be expanded t r ~  200 feet 
if necessary. 

The wLdth 0:' a third mnwaj wouid depend on 
the runway option under consideration. Some 
options, described in Section 3, provide for only 
a conmuter runway for the third runway. 
Under thesc: options, the width of the third 
runway (100 feet) has bcen sized to accommo- 
date up to ADG 111 arcxaft (which includes 
comniriter aircraft ana smaller commercial jets 
such as the R737. DC9, MD82 and A320). For 
all other new runway options, the runway width 
is initially planned to be 150 feet (ADG I V  and 
V) but could be widened to 200 feet if 
necessary. 

Runwa y/Taxiwa y Shoulders 

Unprotected soils adjacent io runway and 
taxiway pavements iirc susceptible t o  erosion 
from runoff aiid jet blast. While a turf covet 
ciin prevent erosion and support the wcastod 
passage of emergency vehicle traffic, FAA 
recommends that paved shouldas  be provided 
for runways atid taxiways that serve aircraft in 
Design Group 111 and gram. For Aircraft 
Design Group VI, the design standard calls for 
40 foot wide shoulders for runways and 
taxiways. The same is minmcndtd for the 
new large airptane assumed as the critical 
amcraft. Current shoulder widths vary from 25 
to 50 feet. Thus widerung of shouldon along 
vafirrus ~ t c b o n a  of runways would be required 
to m e t  new large arplane standards. 

Runway Grad- 

The maxlmurn longitudinal grade is 1.5% for 
mnways serving Aircraft Approach Category C 
and D aircraft. The runway should have 
adequate transverse slopcs to pmvent the 
accundat ioa of water on the surface, A 
maximum transverse grade of 1.5% is 
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recommended for the airport by FAA with the 
acceptable range being 1.0% to 1.5%. The 
existing runway grades at the airpcrrt comply 
with these standards. 

Pavement Strength 

Future critical aircraft in terms of pavement 
design represented by the new large aircraft 
may be designed with maximum gross weights 
up to 1.700,OOO pounds and have different 
ianding geh- configurations. The B777 for 
example has six wheel bogies. The runways at 
Sea-Tac ar: generally rat& at 1OO.ooO pounds 
for single wtlcel loads, 2OO.ooO pounds for dual 
wheel loads, 350,000 pounds for dual tandem 
whwi loads, and 800,000 pmmds for double 
dmi tandem landing g-. Evalualion of 
ria%%) pwtments has k n  the SubjCcI of 
recent studies and is  discussed below. 

Runway ISLMR. Runway lhL34R was 
tthabilitated in 1993 through the conwuction of 
a 5-inch asphalt overlay. The nhabilttation 
project did not change We weight beanng 
capacity of the runwrj stat& above. Based an 
a 20 ycar design life of the newly consmctd 
overlay and use by existlng amraft, i t  i s  
expected that anorher'rehabilitalion prognm will 
be rctjuirrd lowards the end of the pianning 
period of the mastqr plan (year 2020). Long 
term pavement needs must consider future 
aircraft mrrdels, including new large airplanes 
curreonly under study, 

Runway 16R-34L. An evaluauor, af Runway 
16R-34L pavementnt, drainage. and palely anat 
was conducted in 1992. 

AlipM. Pavement 
Consultanls Inc., August 1992). The allowabie 
loads for different sections of the mnway arc 
skwn  :n Table 2-10. The evaluation conckudzd 
tkat ccmn sections of the runway cannot 
withsmd pr~)e~ted rraffic at maximum arcrafi 

- 

load levels a id  suggested the need to strengthen 
the runway. Additionally, the evaluation 
projected pavement condilions in 1996 and 2001 
i f  no major improvements were completed (see 
Table 2-11). The evaluation was bascd on 
consideration of the present aircraft fleet a d  
landing gear configurations. For the Master 
Ptan Update it is recommended that future 
pavement strengthening and rehabilitation 
programs be planned and consider prcsmt 
aircraft mdels, as well as the projected fleet 
mix including new large aircraf: berng studied 
for possible development. 

Runway Safety Areas 

A runway safety area ( S A )  1s defined as a 
rertangilar ana centered about the runway that 
1s ciared, drained. graded and usually turfed. 
Under normal condilions, khis area should be 
capabie of accomrnodatmg occasional arcraft 
that may veer off the rui~way, as well as fire 
fighbng equipment. For Sea-Tac. the 
mquircment for the RSA i s  an area 500 fa% 
wide centend on the runway centerline and 
tntendrng 1,ooO feet beyond each runway urd. 

T i c  existing mnway safety a m t s  do not meet 
FAA criteria (Table 2-12). The existlog RSA 
for Runway 34R 1s 535 feet long and 500 f=.f 
wide The Runway 16L RSA is 700 fs t  long 
with varymg widths from 180 to 500 fee:. The 
RSA far Runway 3dL is 575 feet long m d  500 
fat  wide. The M A  for Runway 16R is 642 
feet long with the wid& varying from 180 ~1 
500 feet. The reasons for trot maung the FAA 
standards an steep tcnain and/or the presence 
of mads at the ends of the runways 
(Table 2-12). 

In addiuon to drmenrional standards, FAA has 
established longitudinal and transverse gradient 
standards for safety artas. For the first 200 feet 
of R§A beyond runway ends the longitudinal 
grade must be between zero and t!!rcc percent 

2-23 
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TABLE 2-10 
ALLOWABLE LOADS FOR RUNWAY 16R-ML (a] 

TABLE 2-11 
PROJECTED PAVEMENT CONDITION FOR RUNWAY 16R-24 

IN I% AND 2001, WITH NO MAJOR IMPROVEMENT§ CCMPLEXED [a] 

18 
ZB 
30 
4 9  
5B 

la! Source: Pavement Conwitants. lac.. I - Augusl1992. 

2-24 
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TABLE 2-U 

SEATTLE-TACOMA !NTERNATIONAL AIRPORT. 1994 
msmc ANTI REQUIRED RUNWAY SAFEXY AREAS AT 

1. I54tbStrerI u 
800 frd nod 
of nur\rcly 
d. 

I sod. I 

& 2-25 
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w ~ t h  m y  siope bung downward from [he 
mnwav end. For the rcmarnder of the extcndcd 
RSA the maximum longitudinal grdde 15 such 
thaf no pan of the nrnway w i q  area pencrparu; 
the approach suriacc as spcnficd in FAR 
Part 77. The maimurn neganve grade allowed 
IS 5%. Tmwersc grads are limited t~ 
b e w m  1.5 and 5 %  wth the mUUmum 
recommended to p m m c  dratmgt. 

It IS recommended that dl runway M~CCY areas 
be modified to iuUy compiy wth FAA muna. 
In aL\ inrod amield opuons. wth the uccpuon 
or Opuon 1 - Do Notlung, described in 
kction 5-  tilt RShs m e t  FAA stan6ard~. FAA 
-om~uance would be ooplned by cilhrr 
reiwung mads. adding fill mared.. andlor 
shonaung Iht runway. 

Object Frm Amas 
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Under all third runway development options 
dGocnbed in Sccaon 3, exccpt a DFW clortin 
comrnulg runway, the rhvd runway wuld be 
dmgncd to meet the ume d i d  
sandvds as for the e w m g  runwap. BIC 
appmach surfac-c and RP2 dimeasmu for the 
clou-in commuter runway opoon will be 
different due to different navads far mU apooa. 



between Taxiways A and B North (300 feet) is 
also adequate for the B747-490. However, 
adequate separation W,ween the runway and 
Taxiway A North to support operations by the 
assumed new large airplanes (Aircraft Dwign 
Group VI+) is  not provided. This suggests 
either a long term realignment of the taxiway. 
or use of Taxiway B Nonh by. new large 
aircraft. The latter would preclude usc of 
Taxiway A Nonh when a new large aircraft is 
operating on the ranway and dual taxiway 
capability d ~ r i n g  those times when Taxiway B 
North is utilized by new large airc;aft. In order 
to maitilain dual raxiway capabiiity for new 
large airciiift both t ; ixi~ays w ~ u l d  have 10 Dc 
relocated. On the south end of the aiirfield. the 
existing runway-taxhay se.piu;ztios is sufficient 
to accommwhte the new large aircraft. 

D i d  parallel, w i w a j s  are rquircd at airports 
when simultaneous taxiing in opposite 
directions frequently occbn. By providing 
unidircctianal dual parallel raxiaays, 
interference with o p m t e  flow traffic is 
minimized. A partial dual paraiicl system exists 
for !he north ha!€ of the airfield (Timiways A 
and B Norih). The depth of the terminal apron 
is sufficient to also provide a dual taxiway 
capbiiity for aircraft up to ADG IV. provided 
that aircraft parking at certain gates in 
Concourses B and C are limited to certain 
aircraft models. Pertinent criteria for iiircraft 
design group I V  leading to this conclusion a: 

Taxiway centerline to parallel 
taxiwayltaxi-lane centerline . . . . . 215 fcer 

Taxiway centerline 10 fixed or 
movable object . . . . . . . . . . . . 130 feet 

The density of traK~c in the terrnina: area 
suggests that dual wtiway capability on the 
terminal apron would be beneficial. The apron 
presently is u.xd as a duai miway for narrow- 
body ajrcmft, however. the apron pavement is 

not rrrarked for dual ^miway$. A factor that 
limb the provision of dual taxiway capability 
on the terminal apron is the p m c c  of a 
service road. The road is used by various 
ground vehicles for servicing paiked aircraft. 
The significance of the road is that as it is 
currently aligned. it violates clrarancc criteria 
for the Taxiway Object Free A m  (TOFA). 
Relocation of the service road outside the TOFA 
is possible but would impact the extent of the 
aircraft parking area at the terminal c u n c o u w .  

Table 2-13 indicates the affcted gates and the 
arcrah that could be puked wibj dual parallel 
taxiways on the apron designed to ADG I V  
standards. The arcraft models indicated a~ 
being accommodated are based on the niix of 
amraft conlain& in the foncasts of iur traffic 
acuvity pnviously presented in Technical 
Repar: No. 5 .  

Oetctminauon of parallel taxiway requirements 
an cnacal in that the nquired clcaranct~ and 
set basks will impact Ihe ability to ate 
buildings, facilities and aircraft parldng axas. 
Regarding l q e r .  ADG V aircraft. the ultimate 
smtegy may be to m t n c t  the terminal area as 
a single taxiway when wubng by aircraft fmm 
ADG V and larger k conducled. 

Exit Taxiways 

An in-depth analysis 6f exit taxiway 
requinmentt was conducted by the Port of 
Seattle in 1991 
p Aviatton 
Planning, Port of Seatlie, Scptemkr 1991). 
This study recommended a n u m b  of new exit 
taxiways for Runway 16R-34L as foucpws: 
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TABLE 2-13 
A I R C W  PARKING RESIRICI'IONS FOR DUAL PARALLEL APRON TAXIWAYS 

I- --- 

-*---.=- 

Noit: Aircraft accommodated assumes airport rcrvict road b relocated wuds m i w a y  o b j w  fret a m  
for a parallcl apron taxiwry besigned to ADG JV su;adar&. 
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3.172 
North Fiow 

C6 
ClAIBlA 6,430 

The recommendations were based on the current 
airport layout and the premilie tkat Runway 
I6R-L)L would continue to Serve primarily 
arrivals until a third runway is available. The 
four new exit taxiways are currently under 
construction. 

Under a two-runway configurahon. Runway 
16L-MR will Serve pnmmly departures. 
However. under it three-runway configumtlon, 
Runway 16L-34R is expec!ed to be U S a j  
frequently as an arrival runway, espcclally 
during p w r  weather condibons and pcak amval 
pnods. In light of this. enhancements of exits 
tc Runway 16L-34R were enplorul. An asscu- 
ment of exits was conducted for Rtmway 
16L-34R using the Runway Exit Design 
Interactwe MMrl (REDIM). a simulation model 
developed at the Center for Transportahon 
Research (CTR). Virginia 'Tech University 
under NASA and FAA sponsorship. 

The model determines the opttmal tocation of 
exits on a runway to minimire runway occu- 
pancy time. The model incotprates aiwrt 
enviinnmental factors and physical character- 
istics such as airfidd elevation, runway 
configuration. weather conditions, and 
operational factors such as aircraft mix. and 
aircraft piloting techniques to determine the 
potential location of high-speed exits. REDlM 
then quantifies a weighted average runway 
occupancy time (WARtIT). 

The rtiodel was applied to asses the existing 
runway efficiency and pctential benefits in terms 
of additional exits. A mix of aircraft based on 
the long range forecast fleet mix war assumed. 
Findings of the analysis a e  presented below. 

Runway 16L. In south traffic :?aws, the 
VIAROT for Runway l6L and its exisling 

system of turnoffs is 75.9 stconds. Most 
arcnft are able to exit at the "Broad Ramp", 
except the 8747 and MD-1 I ,  especially duzing 
wet runway conditions. Wet runways arc 
estimated to cxist 55% of the time. By adding 
30" exits at 5,568 and 7,756 feet, the WAROT 
i s  reduced to 54.1 monds. a reduction of 
almost 29% The shorter exit would al!aw 
many aircraft currently tcrning off at B m d  
Ramp to exit cariier, whik t k  ionger wit 
would sewc xost of the I3743 and MD-1 Is. 

Runway 34R. The existing exit performance of 
the runway measured in W A R W  IS 83.5 
seconds. Adding 30° exit miways at appror- 
imately 5,500 and 7,700 f a t  will rmuw 
WAROT to 57.3 seconds or by about 31%. 

The four additmnal 30' exits described above 
wen also teviewed with FAA iur traffc 
perroanel. It w a ~  felt thest exits w u l d  allow 
arcraft to clear the run\.ay xmnef. and 'chus 
provide greater opportunities te release 
departures. The ptqDOsed Futurt full length 
paratlel taxiway will also encourage f q u c n t  use 
of these exits. 

raxiways for N ~ W  Runway 

Taxway quirtmenu for a new parallel runway 
will vary depending on its tole and si=. 
Polenuat lengths for the new runway. discused 
in greater detail iatu in this report, ulciudc 
commuter wc (5,200 foot long runway), 7,ooO 
feet, 7.500 feet and 8,500 feet. Since each 
runway length will accommodate diffueal *ir- 
craft types. the conilgurahcn and dmgn criteru 
for the taxiway system wilt vary. The w o u s  
rcquircmcnu ate 2rghlighted it) the foliowing 
paragraphs. 

Commuter Runway. A 5,200 foot long cbm- 
muter runway would &e expected to accommct. 
date aircraft ~p to Design Group with 
Fokktr F-285 such a~ thost by NOntoa 
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represenbng the critical aircraft in this scenario. 
Taxiway widths of 50 feet and runway-to- 
taxiway centerline separation of 400 feet will be 
adequate for commuter operations. Acute angle 
turnoffs at approximately 4,000 feet from the 
landing threshold, plus a midfield right angle 
exit represent an effective complement of exits 
in this scenario. 

7,000 foot Runway. This size runway would 
be expected to accommodate most air carrier 
transports except the 13747 and MD-11. 
Taxiway widths of 75 feet will be satisiaciory 
for the mix of aircraft accommodated on the 
runway and will Eomplimenr the assumed 
runway width of 150 feet. A;fi acute angle exit 
taxiw3y Iocatrd at 5 . 2 0  feet from the landing 
threshoW and a midfield right angle taxiway 
would e.%ctively serve this runway. 

7.500 foot Runway. An extension of the 
7,000 foot runway option increases the percent 
of h d i n g  operations accommodated from 
94.?% to 96.5%. A 7,500 foot ninway can 
also be positioned Io avoid =me of ihe fill 
requirement and road relocations caused by the 
5.500 foot runway option. Taxiway locations 
for Chis option'are very similar to the 7,000 font 
runway option. 

8,500 foot Runway. An evaluation of the exit 
wiway system for an 3.500 foot long runway 
as proposed by the runway design consulont 
(Hhm, lnc.) was conducted by P&D Aviation 
using REDIM. The propsed exit taxiway 
system consists of high s p e d  exits at 5.200 and 
6,400 feet and right angle exits at 3.5W and 
5 ,000  feet. For the long range forecast mix, the 
WARO'T is dctilated ai 55 seconds. The m i c s  
of exits is adqtiate for most aircraft under most 
condiuons, with the exceptions being large 
aircraft (TI747 and &ID-1 1). It was noted that 
:he iongest high speed exit (6.400 feet) was 
suitably located to serve approximately two- 
thirds of the B747 and hlD-1 I mix in dry 

conditions. During wet runway condihoas. 
most B747 and MD- 11 aircraft will not make 
the 6,400 foot turnoff. and in fact the model 
indicates some (approximately I5 96) have 
difficu!ty landing within the available runway 
length (3,500 feet!; indicating ptcntidly limited 
use of the runway by these heavy aircraft in wet 
weather. 

In terns of faciii'ating access to the terminal for 
those hmvy aircraft irsing :he runway. lhs 
option of a high spoed exit a? the end of the 
runway may be considered. T h i s  is not to 
suggest use of tne wiway as a subsutute for 
avarlab!e runway landing distance. However, 
for those heavy aircraft capable of landing on 
the available runway. a high sped exit at the 
ecd will expedite flow of *%iffie from Lhc 
runway. 

NA VlGA TiQAiAL AIDS 

Sea-Tac 1s presently equip+ with instrument 
landing systems (IU) on Runways 34L. MR 
and ICR. Runway 16K acconimodates Category 
KiIb LLS approaches d o w  t~ wcathcr condiuons 
(visibility) of RVR 300 feet. The Sea-Tac 
VORTAC i s  also Iwtd on the south end of the 
afield. Non-directional radiobacons lccaux! 
to the north and south of the urpn an used for 
navigational purposes. 

For the pnod 1983 through LW2. instrument 
approaches at the airport averaged 43,500 a 
year. or approximately 13% of annual 
operabons. Applying hit relahonatup to 
foncast operations indicatu !hat md 
tnstrument appmchts in the year 2020 will 
incTedse to approximately 58.000, with 71% 
being 19 a south €low and 29% in north flow 
traffic configurabons. 

Existing AWWd 

Installation of an ILS OR Runway !6L 15 
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planned for construction in the 1996-197 hme 
frame. Touchdown zone lighting i s  a l d y  in 
place in anticipation of the ILS. Category IIIb 
minimums art ptfined and an initial feasibility 
assessment cor,drlcted by the Port did not 
ida t i fy  any fatal flaws. The ILS improvement 
For 16L is assumed to bc common to each air- 
field option described in Section 3. Additional 
navigational aid (navad) requ!rernents for each 
runway devdopment option an discussed in the 
next section. 

Othst Considerations 

The construction of a new runway wilt impact 
two intalat ions uscd for air traffic control. 
Thew ar* the Airport Survciliancc Radar (ASR) 
and Airport Surfact Detection Equipment. Both 
arc cntica~ to iha flow of rraffrc, particularly 
during periods of poor vidbiiit)r. and should be 
rclorattxl. 
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SECTION 3 
INITIAL AtRSlOE OPTIONS 

INTRODUCTION 

This section describes the'seven initial airside 
options which were developed for purposes of a 
preliminary airside screening analysis. Options 
which pass this preliniinary evaluation (or 
derivations of these options) will be the subjcct 
of further study, in which environmental and 
other considera!ions wiil be addressed. The 
Airport Master Plan tlpdate will also consider 
non-airfield options (such as terminal and 
roadway options) &s well as altcmativee relating 
to demand management, diversion of demand Io 
high speed rait, and supp!emental airports. 

Types of Considerations 

The airside options considered hen generally 
consist of alternatives for the improvement of 
the existing airfield and L\ird runway improve- 
ments. Improvements to the existing airfield 
include measures to &rain RSA and ROFA 
compliance with FAA standard5. and taxiway 
improvements. Thud runway considerations 
focus primarily on runway length and separation 
standards. 

Range sf Options 

Airfield options wen chosen to represent the 
widest practical range of a l m a t i v u  for a third 
rainway. Runway lengths w e n  s i z d  to existing 
site constraints and aircraft operating rtquire- 
merits. Runway sepamtio1;s were determined on 
the basis of FAA requiremrnls for various 
visual and instrument operating conditions. The 
initial development aptions range from a 5,2W 
foot runway 700 feet west of Runway 16R-34L 
to an 8,SWfoot runway 2.500 f e r  wesi of 
Runway i6R-34L. 

MEASURES ro MPROVE EXISTING 
AIRFiELD 

Section 2 described several potential 
improvemenu to the existing rurrwayleuiway 
system to improve the safety and efficiency of 
aircraft operations. Recommended improve- 
ments arc in compliame with FAA standards for 
the RSAs and ROFAs. and addibod writ 
taxiwqs for Runway l6t-34R. 

Compliance with RSA end ROFA Stadards 

Runway I&L-%R. Three documents by the 
Yon of Seattle describe recent studies of 
extending the RSks of Runway 16L-34R to 
camp!y with FAA standards ('Sa-Tac 
Intxnauonat Airport. Runway I6L-WR SafGiY 
Arm Expasson,' Pon of Sealtle Memorandum. 
December 2,1992;&- ; W '  t 
u- March 29. 1993; a i d  

v, August 1993). It was 
m 
concluded by these studies that the RSA of 
Runway 16L could be lengthened IO 700 fwt 
beyond the existing Nnway by the dddillon of 
fill m a t e d  and the mnsuuction of remtung 
walls along the nmh p m t t c r  road adjacent to 
5outh 154th Street. To obtain Ute full 
1,ooO-foot d t t y  area, under this configunalton, 
the take-off threshold of Runway 16L would be 
relocated 300 fcet to the south, and Sotith 154th 
Sueet would remain outside the ROFA and 
would not have to 'be relacatul. 

An alternate appradch to compliance would bc 
a ful! 1,OOO foot RSA and ROFA beyond the 
p ruur t  Runway I6L end. This approach wouid 

- -  
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require felocating South 154th Street to the 
north but would allow the take-off threshold of 
Runway 16L to remain in its prcsent location. 

The Port of Seattle studies cited above 
concluded that the RSA for Runway 34R can be 
exteoded to the south. To accomplish this, 
additional fill materid will be required to 
maintain the necessary grades. Funhermore, 
the existing approach light towers and electrical 
systems in the RSA area must be modified. 

Runway 76R-36L. A report preparcd for the 
Port dtscribcs alternatives for achieving RSA 
compliance of Runway 16R-34L (Pavement 
Consultants. Inc., ? 

v, August 13, 1992). For 
Runway I6R that study recommended, in order 
of preftrence: 1) providing the full 1 .ooO foot 
RSA north of the existing threshold and relocat- 
ing South 154th Strect to the north, 2) providing 
550 feet of RSA beyond the existing threshold 
and relocation the Ihrcshold 450 f e r  to the 
south, thereby avoiding the ftlwtion of South 
154th Stmt. or 3) providing 750 feet of RSA 
beyond the existing threshold md relocating the 
threshold 250 feet to the south and construction 
a retaining wall at the north end of the RSA to 
avoid relocating south 154th street. Thc runway 
I6R thteshold would have to be relocated 
approximately 325 feet to the south if South 
154th Street, in its present alignment, is not to 
penetrate the ROFA. 

The study cited above coacludad !hat the RSA 
for Runway 34L could be extended to 1,900 
feet. This will require the relocation of the 
airport service road and minor gnding to meet 
FAA standards. The end of the axtended RSA 
would be approximately 175 feet from 188th 
StI€fZ. 

. .  
16R-34L. S m  

Taxiway Ex& Improvements 

Section 2 described taxiway improvements 
underway to Runway 1SR-34L (four additional 
exit taxiways) and recommended improvements 
to Runway l6L-34R (four ildditronal exit taxi- 
ways). The improvements will enhance the 
flow of aircraft operations and improve the 
efficiency of the existing airfield under the new 
runway development aitematives. Thcrcforc, 
they will bc included in the airfield dEwiooment 
options. 

rmm RUNWAY COMCEPTS 

Basul on the results o i  earlier studies, six hid 
nm'uay concepts wen developed jointly by 
P&D AviaCrcn and the Port of Scatue and 
ific!uded in the Sc~op of Work for the Airport 
Master Plan UpdaW ptOJU't: 

Existing cmdiuons (existing 1 1 .%&foot and 
9*425 foot runways with 800-foot 
separation). No third runway would be built 
under this concept. 

Closc-inComm\itcr Kunwzy (new 5,200-fmt 
runway 1,500 f a r  west of Runway I N -  
34R). This sunway would S&IYC primarily 
commuter operations and would bc too 
closely spaced to allow two amval stnams 
under IFR wcalher conditions. 'nle 
S,Zx)-fmt runway length is required for the 
F-28 under maximum gmss takeoff weight 
conditions. Although the F-28 scats up to 
65 passengers. it was used as t!!e criiicai 
atrcm.9 for the mmmutcr runway beaux it 
is in use by airlines typically flyulg 
commuter aircraft (60 sea& or tm). 

m Dependent Commuter runway {new 
5,200-foot runway ?.5OOf&r weft of 
Runway 16L-34R). This runway would 
Serve pnmanly commuter operations, but 
the 2,506foot separation would allow two 
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dependent IFR radar-controlled a m v d  
stnams, simultaneous radar-controlled 
departures. and simultaneous radar- 
controlled approaches and departures. 
Additionally, a 2,SIKTfoot separation of 
parallel nmways minimizes the n e 4  for air 
traffic cor.uol personnel to implement wake 
turbulence avoidance procedures. Aircraft 
in dual amval streams (for dependcnt 
runways) would be subject to a diagonal 
separahon of no less than two nautrcal miles. 

Dependent Runway-Programmatic Baseline 
(new 7.0O-foot runway. 2,500 feet west of 
Runway 16L-34R). The 1crgth of 7,000 feet 
onginates form the Puget Sound Air 
Transpornlion Committee Flight Plrn Study, 
The baseline runway kngth proposed by the 
Fltght Plan Study was ?,(io0 feet. 

Two vanations of this concept have been 
considered in the airside evaluations: a 
s t a g g e d  7.000 foot runway (with the north 
threshold s t a g g e d  1.435 feet to the suu!h) 
and a stagged 7,50(2foot runway. The 
staggered 7,OOO-fwt runway would 
elinunati: the need lo n!acate South !5Sth 
Way to accommodase the new runway. The 
7,500-foot runway would be staggered 
apprakimatcly 935 feet south of the exishng 

tciwatian of South 156th Way. 
nonh thresholds md  would q U i r C  !he 

Dcpcndent Runway-Mmimum Lrngth (new 

Runway 16L-34R). The 8,SOO-fat length is 
the manrmum that can bt obmned while 
niechng the FAAs, RSA and ROFA cnteria 
and aligning the north end of ihe ne* 
runway with the exishng runway ends 

lndcpendent Runway-Maximum Length (new 
8 . 5 ~ - f o o t  runway 3,300fttt west of 
Runway 16L-WR). Ths  configurabon 
would allow dual IFR m v a l  streams on the 

8,5W-f0~! runhay 2,500 fwt W ~ S I  of 

two westerly runways. Under this 
configurahon. the long runway, Runway 
16L-31R. would be primarily a depamirc 
runway and aircraft needing the larger 
takeoff length of Runway 16L-34R would 
not have to interrupt a landing stream. 

This ophon also would presumably allow, in 
the future, two independent arrival streams 
under IFR ccndltions. Independent arrival 
streams do not have diagom! sepmtticn 
limits as do dual independent amval 
streams. Although FAA standards currently 
require a 3,400-foot separation between 
parallel runways for independent amvals 
(with the use ot special radar and monitonng 
equipment), a 3,300-fmt separauon for 
independent amvab is king tested now by 
the FAA. Due to the increasing precision of 
naviuds over the past 25 ycars, the Standard 
for independent amvals has been 
successively reduced front 5.000 feet to 
4.300 feet to 3.400 fcet. and it IS expected 
that the I I I R W ~ I ~  scpambon requinment will 
be reduced funher through future 
technological improvements. In the delay 
analysis described in Seaon 4. i t  is assumed 
chat runways with a 3,300 separation wdl be 
able to support independent amval  sueams 
by the y a r  2020. 

iNlTIA1 AIRSiDE DPTIC)IVS 

initial airfield options were developed by 
combining the fca?urcs of the illternfives for 
improving the existing airfieid and alkmtives 
for adding B third runway. Seven opticns were 
identified. These options ;ut illuslrattd 
schemahdly in Figure 3-1 and shown in 
greater detail in Figures 3-2 through 3-9. 
four new exits 10 Runway 16R-ML are shown 
as existing Ixcausc construction of t h e  
taxiways is in progress. The lakeoff and 
ianding lengths of tach runway under the 
options evaluzled are shown in Table 3 -  1. 
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R114wny IgL3JR 

t.oCitlg bog& 11.410 12.310 !2$10 12.010 12.310 12.010 12,OIC 
frkaoff Looylb 1; .900 12500 12JOo 12$00 12300 12.500 12500 

Ruowry 16L 

Runway U R  
W l s g  boglh 11.900 12.300 12,Mo 12300 12.w iZJoD 
T.trtoW bagtk 11.m 17Mo 12,'Oo 1 1 m  1z.m lam 12.300 

Rurwny I6R-34L 

Lading L n g h  9,425 %!E4 9.100 9,425 9,100 9.421 9.425 
Teksuff Lsogth 9.425 9,100 9.108 Q.425 9.iOO 9,425 9.425 

taduzg Lao@ 9,425 9.100 9.10 9.4s 9.100 9.4s 9.42s 
Takeoff bngm 9.4s 9.103 9.100 9.425 9.100 9,425 9.42.3 

*'PI 

Rdouny 16R 

Ruowy 34L 
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Option 1: Existing Airfield 

Under this option, no improvements would be 
made to the airfield beyond those already 
underway (new taxiways). This  "do nothing" 
option is included in the analysis of alternatives 
to estimate the likely effects (for example, 
additional aircraft delays) of not providing 
additional airfield capacity. It will provide a 
benchmark by which the other options are 
measured. 

The following options have several development 
items in common. ImprovemcnB to the existing 
&field under the nmaming options include four 
new taxiway exits to Runway 16L-34R, 
extending Runway 16L-34R to 12.500 feet, and 
extending the RSAs and ROFAs of all four 
runway ends to meet FAA's standards. 

The method of achieving FAA compliance with 
the RSAs and ROFAs vanes among the ophons. 
In some  case^, compliance would be obtained by 
relocaung the runway thresholds; in other cases 
RSA and ROFA arm would be added at the cad 
Of the runway. In the options in which the RSA 
artd ROFA wen extended to ihe north without 
tclocaung the runway thresholds. the rrlacahon 
of South 154th Street and 156th Way would be 
necessary. Under all opuons, Runway 16L-34R 
would be extended to 12.500 feet (takeoff 
length) beaux. it was concluded, ;is dcscnbed 
in Section 2, thx ths is the maximum runway 
length required for dcparrurcs at Sea-Tac. 

Option 2: Commuter-Close 

Under Opuon 2, a new 5,200 foot by 100 fool 
commuter runway would be constructzd 1,500 
feet west of Runway I6L-34R (Figure 3-3). 
The new runway would serve primarily 
commuter and general aviauon operabons. 
However, it would be capabk of accommo- 
h u n g  Airplane Design Group ITl Aircraft whrch 
include small au m e r  jets such a the 8737 

and MD82. The north threshold of the new 

north runway ends. 

Option 2 represents the lowest cost approach of 
all options considered. Then would be 110 
relocation of ad;actnt roadways (other than 
wrt service mads) and safety area standards 
would be met by relocatlng the nonh threshold 
of Runway 16L-34R 300 feet to the south aid 

would result in  the shortening of 
Runway 16R-34L io 9.100 feet. 

Pmision instrument approach navaids would 
not be installed under Option 2 because the 
rgiuation between the rurrways would not 
perniit an additional IFR amval  s w a m .  The 
new runway would be us& primarily for Vm 
tmffK conditions. 

Option 3: Commuter DeHndant 

airfield improvements under Option 3 would be 
s i m k  io Option 2.  with the exception that the 
new commuter runway would be 2.500 feet 
west of Runway 16L-3R (Figure 3-4). This 
grcater scgarauon would d l o ~  for two urivll 
streams under SFR conditions. The north 
thrtshold of the new ntnway would Be located 
1,435 fact south of the noah ends of the 
existing runways. The greater runway 
separation would allow for an arc& parking 
ana to bc located between Runway 16R-34L. 
and the new runway. This illta would be used 
to park aircraft which remain overnight ai the 
airport or which must be temporarily parkad for 
mantcalancc nasons. 

Compliance with RSA and ROFA stmulards 
would be ach!ievcd by n l m u n g  to the south the 
thresholds at the north md of the existing 
rmvays. 

The landing threshold of Runway l6L is 

NnWY WOUk? be 950 fCCr South Of the CXiStiting 

Runway 16R-34L 325 f a t  to the south. ahis 
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cunently displaced 490 feet to the soutii of the 
runway end. With the 300 foot relocation of 
the runway end to the south, the landing 
threshold will be displaced 190 feet. Although 
this displacement could be eliminated. it is 
assumed for purposes of this analyses that the 
displacement would be maintained :O prevent 
relocating the approach light system to 
Runway 16L. 

In this scenario, there would be sufficient 
separation (2,500 feet) between outboard 
runways to conduct simultaneous IFR 
approaches and departures, and paialkl 
(staggered but not simultaneous) ILS 
approaches. The runway configuration permits 
the use of two WR m v a l  streams and therefore 
the new runway would funcbon in an IFR 
capacity. As such, precision approach 
capability should be provided for both south and 
north traffic fldw conditions It IS assumed for 
purposes of this comparrson that a Category I 
Ibs  system^ would be installed on both ends of 
the new runway under this opuon. 

Option 4A: Progriimmatic Baseline 

With Option 4A. a new 7.000 foot by 150 foot 
runway would bs constructed 2.500 feet west of 
Runway 16L-34R (Figure 3-5). The north end 
of the new runway would be aligned with the 
north ends of the exisung runways. To achieve 
RSA and ROFA campliance, Sauth 154th Street 
and South 150th Way would be relocated to the 
no-! around the new and existing runways. 
Because the roads would be relocard, the no& 
thresholds of the exisling runways do not nced 
to be relocated. Therefore, Runway 16R-54L 
wald be maintajncd at its present 9,425 foot 
length. Runway 16t-34R would be a*cerded 
60(, feet to the south to acheve an overall 
length of 12,500 feet. 

The 2,SWfoot separation between o u t b d  
runways is sufficient to pennit parallel 

(staggered) ILS approaches. TI, provide 
maximum IFR benefits. each end of the new 
runway would be equipped for precision 
instrument approaches. Since Runway 16L will 
soon accommodate Category mb approaches 
and adequate separation will exist between it 
and the new runway. it is recommended that the 
new runway also be quipped for Category ILR, 
approaches. This will pernit parallel Category 
UIb Us approaches and thus enhance capacity 
during periods of extremely low visibiIity. Uw 
of Runway 16R as the Category UIb runway can 
continue until such time that demand indicates 
the need for dual. low visibility arrivid smms. 
It is also recommended that the new runway be 
planned for Category IlIb capabiliry for north 
flow operations. 

The layout of the runway and w t i w y  system 
for the new runway, t;nder Option 4A. was 
developed by the HM"B Corporauon (- 

Volumes 1 &-: 
The HNTB 3relirninary Engineering Skdies 
have include topography and sails 
investigations, roadway and utility relocations, 
and other factors which potenually wauld 
impact the construction of the new runway. 

Option BB: Programmatfc &se&ne 
Stagge R e d  

Option 413 is similar to Option 4A, except the 
north threshold of the new runway would be 
staggered approximately 1,435 feet to the south 
to eliminate ttr, need to relaate Swth l5Brh 
Way and to reduce the fill nquinmenls at the 
north end of the runway (Figure3-6). The 
t e r n  at the nonh end of the new runwirp 
drops steeply to rhe north and offsang the new 
runway to the south would substantially reduce 
the ameunr of fill matenal required and the 
mnsuuctlon cost. Under this option, the 
relocation of South 1S4th Street as well as South 

BuJBSLL '  
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156th Way would not be necesrary. 

Accordingly. the north thresholds of the existing 
runways would be nlocated to provide RSAs 
a?d ROFAs which meet FAA standards. Note 
that a 7,000 foot runway i s  approximately the 
lungest runway which can be accommodated at 
this wparatlon witfiout relocating existing public 
roadways and achieving RSA and ROFA 
srandards. The new runway would be equipped 
with Category IS& precision insuument landrng 
systems at each end, as in Option 4A. 

Option 46: Staggered 7,500-foot Runway 

Under this opuon. the new runway would be 
7,509 feet long. This length was chosen to 
provide an optlon in which the runway length 
would be between that of ophons 4A/4B and 
0p:uon 5. To allow the necessary RSA and 
ROFA at the wutk end of the new runway, i t  
could be staggered ai most about 935 feet to the 
south of the misung runway &thresholds. For 
this tea\on. South 156th Way would need to be 
reiocatcd to the nonh to accommodate the RSA 
and KOFA at the north end of Ihe nrw runway. 
In other respects. this opbon IS similar to 
Opuon 4B. 

Option 5: Deperiden:-Maximum Length 

Opuon 5 includes the constvctron of a new 
8.5W foot by !50 foot nmway, 2,500 feet west 
of Runway 16L-34R (Figure 3-7). The north 
end of thus runway would hc in alignment with 
the north ends of the existing runways. South 
154th S m t  and South 156th Way would be 
rrlocaied to the north in Optron 4A. With 
the nonh threshold of the new runway located 
as clescnkd above, 8.500 feet is the maximum 
length obmnabie to comply with RSA and 
ROFA stanilards. 

The layout of the mnway and taxiway system 
for the new runway, under Opuon 5. was 

developed by the HNTB Corporation 
Third Dua;ndmt 

Runwav.Pnliminarv J3-e ReDqtt. 
Volumes 1 and2, First Draft, March 31,1994). 
The HNTB Preliminary Engineering Studies 
have include topography and soils investiga- 
tions, roadway and utility relocations, and other 
factors which potentially would impact the 
construction of the new NnWay. 

Because dual arrival streams are possible, the 
navaids dezcaibed for Options 4A and 4B are 
applicable to this option. Tlierefore, each end 
of the new runway would be capable of 
Category lIIb approaches. 

" .  

Option 6: Indepandent-&ximum Length 

In Option 6 ,  a new 8,500 foot by 150 foot 
runway would be constructed 3,300 feet west of 
Runway 16L-34R (Figure 3-8). Due to the 
greater separation of the new ranway from the 
existing runways under this option. extensive 
road relocations would be necessary. In 
addition to the relocation of South 156th Way 
and South 154th Street. approximately one mile 
of Shte Route 509 and one mile of Des Moines 
Way would have to be relocated. The reloca- 
tions would include the 2 level interchange 
between State Route 509 and Des hioines Way. 

In addition, this optlon would rcqdn substantial 
property acquisition and the relocadon of matiy 
more homes and businesses than under the other 
options. The estimated costs of land q u i s i -  
tions and reloeation: under each option are 
included in Section 5. 

Due to the proximity of the new runway to Des 
Moines Way west o f  the airport. the relocated 
South 156th Way would join 152nd Svet t  at its 
intersection with DeJ btoines Way rathex than 
retaining !he connection with 1 5 M  Street at 
Des Moines Way (Figure 3-8). 



The advantage of Option 6 is that it would 
provide for dual dependent IFR arrival streams 
on the twc westerly runways, leaving the long 
runway, Runway 16L-34R. available for 
departures. Furthermore, the two outboard 
runways would be sepyated by 3,300 feet, 
which in the future will presumably permit 
simultareously independent Us approaches, 
Thus, this opbon has the greatest capacity for 
handling air traffic undw IFR conditions and 
would result in fewer aircraft operdrional delays 
than the otkr options. Navaids for Option 6 
would be the same as those for Options 3 
through 5 .  Gategory lllb approachej for both 
nonh and south opcraung conditions. 

RIINL4AY USES FOR INtTiAL AIRSIDE 
OPTIONS 

The use (arrivals vs. departures) OF new and 
existing runways would vary according to the 
option and weather conditions (wind direction 
and ceiling and visibility minimums). 
Figure 3-10 depicef generalized runway uses of 
options under various w a t h e r  conditions. 
Future runway use patterns for the airfield 
options wen obtaincd from the FAA air traffic 
control tower at Sea-Tae. 

The runway use patterns have bccn gcncdized 
to show only thc primary flow patem. For 
example, under most configuntions. the new 
runway is shown as primarily a landing mnway 
but the runway would occasionally be used for 
departures under some of thew mfigumions 
when conditions permit, 

The weather conditions shown in Figure 3-10 
are: 

VMC -- visual meteorological conditions 
(visibility at least 5 statute miles; ceiling at 
least 5,000 feet) 

MMC -- marginal metmrological conditions 

(visibility less than VMC. but at lwt 2.5 
statute miles; ceiling below VMC, but at 

1MC - insuument mctwrological conditions 
(visibility andlor cloud ceiling below MMC) 

least m feet) 

South Flow 

Under VMC south flow conditions, which occur 
49 permnt of the time, the third runway would 
be used primanly for arrivals in all development 
aptions. The existing runways would be 
operated as they are today (Runway I6t for 
departure; and Runway 15R for amvals) under 
Optionr2, 3. and 6. Ilndet Options 4A. 48 
and 5 .  Runway i6L would become pnmarily an 
amval runway and Runway 16R would be uaed 
primarily for dcoarturcs. 

Dunng MMC wd IMC south fiows (22 percent 
of the urne), assignments would be as undcr 
VMC condiuons except under Opbons 2 and 3. 
Under Optron 2 ,  the third runway would 
normally not be used because the separation 
woilld not allow two amval streams. Under 
Opt~on 3. the assignaiaru of the existing 
runways would be r c v e d .  

Nwth Flow 

In VMC nonh flow condrtlop.~ (22 percent of 
the time), Uii third runway would be prirrily 
used for arrivals. The existing runways would 
be used as they are today (Runway 34R for 
amvals  and Runway ML for dcpanum) except 
under Options 3 and 6. Under those opums, 
the pnmary assignments of the existing runways 
woulu be reversed. 

Dunng MMC and IMC nonh flow (seven 
percent of the time). the runway usc would be 
the fame as under VMC exccpt for Optlocu 2 
and 3. In Opi~on 2. the third runway would 
normally not be uscd wause the sepanuon 



AIRPGRT MASTER PUN UPDATE 

FIGURE 3-10 
PRIMARY RUNWAY ASSIONMENTS 
FOB INITIAL AIRmELD OPTIONS 
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would not allow dual arrival streams. 

they are today. 

In the next two sections, the eight initial airfield 
options described in this section are evaluated in 
terms of M e l d  delay and taxi times (Section 4) 
and construction and property acquisition costs 
(§=tion 5). 

Under 
option 3, tht tlL&hg NIlWayS Would be Ustd aS 
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SECTION 4 
AIRSIDE OPERA TIONS ANALYSIS 

INTRODUC TIC7 

Th‘s section describes the results of the 
operattonal analyses of the inihd axfield options 
identified in Sectton 3. The operational 
analyses consists of estimating average axfield 
approach and departure delays and average 
taxiing times. 

AIRFIELD DELAYS 

-Weth&obgy 

The Fcdtral Aviation Administration’s Airporr 
and Airspace Simulation Model (SIMMOD) was 
used in this analysis. SlMMOD is a sophisti- 
sated computer simulation model which 
rmtisticaily simulates Iht movement of every 
aircraft, step by step, w i v i n g  conflicts and 
monitoring time dong each segment of a flight 
or taxi pa*. Tncs~ capabilities allow existing 
and future flight scbuiulcs to be input w d  used 

tunway 
changes. The model products quantitalive 
measurn of aircraft air arrival delays, departure 
queuc delays. iml ground mi delays. 

The conduct of thesc studies was overseen by 
the Seattle-Tacoma Airport Capacity Design 
Tum. This team was funned to evaluate mcans 
of itsnaring capacity md efficiency at Sea-Tac 
and reducing conly aircraft deiays. The 
Capacity Tram was cornpod of representatives 
from the Pon of Seattle, FAA, airlines. and 
consultants. 

The pr im objective of the Capacity Team was 
to identify and asscss various actions at Sea-Tac 
which would increase: airport capacity, improve 
efficiency of oyerations. and reduce aircraft 
delays. The purpose of the prows was to 

to rorcusr tnc effecu of propod  

ascertain the technical merits of each alternative 
action and its impact on aircraft delay. The 
Team began these studies in October 1993 and 
will complete this work in early 1995. The 
resuls presented herein arc therefore 
preliminary and subject to further refinement. 

lnputs and asswnptions used in the analysis arc 
described below. 

Wtiather Conoitians, Weather conditions and 
their patterns of occurrence ax i i n p m t  
considerations when calcdz~ng airpon capacrity 
and aircraf! delays. The spacing between 
aircraft specified by the FAA and the applicable 
air traffic control (ATC) optratinnai NICS. 
differ depending on the weathez, Le., the cloud 
cei!ing and visibility. For example, when the 
cloud ceiling and visibility are high enough to 
pcnnit aircraft pilots to maintain visual 
separation from each other, aircdt can land 
simultaneously on the two clostly spaced 
parallel runway at !he Airpan. During less- 
favorable weather conditions, radar repantion 
must be provided by ATC. multing in a single 
aircraft arrival imam and greater is-mil 
spacing between uriving aircrdt. The time of 
uccumnce of variaus w u t h  waditions versus 
the d c m d  for landing and take-off$ is also 
impttant.  

Figure 4-1 iiluslrates the frcql;ency of 
occumnce of various typs  of wcathu 
conditions at Sm-Tac. During VFR 1 (Visual 
Fiight Rules) weather, simu1t;pneous visual 
approaches san be conducted to both existing 
runways or to a bird parallel runway at the 
Airport. -- Le.. up to three arrival streams. 
During VFR 2 conditions dual arrival strfams 
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FIGURE 4-1 
SEA-TAC WEA- CONDITIONS 

CEILING (feet) 

Source: See-tac Airport Weather Station, Hou~ly Qbrewatiens &em 1/l/82 to 3151/92 
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can be maintained only if pilots can make visual 
antact with other approaching aircraft. Thus. 
dual arrival streams can only be guaranteed at 
Sea-Tac 56 percent of the time. 

Dunng IFR (Instrument Flight Rules) condi- 
tions, only a single amval strwm and a single 
runway can be used because of the exishng 800 
foot spacing between runways. Current rules 
require at least a 2,500 foot spacing between 
padlel runway centerlines for two "sbggmd,' 
or "dependen:' aircraft m v a l  streams during 
IFR and VFR 2 conditions. These conditions 
occur 44 percent of the time at Sea-Tac. 

With 2,500 foot spacing between runway 
centerlines. FAA permits a minimum diagonal 
spacing between arriving aircraft of I .5 nautical 
miles. On the basis of conversations with 
control tower nprescnlatives. it was determind 
this minimum Spacing cannot be rdistically 
maintained on a continuous basis. The 
simulation studic. therefore assume an average 
diagonal spacing belween aircraft arrivals of 
about 2 nautical miles.. Airside Options 3. 4A, 
48, 4C, and 5 meet &is crikrja. 

Under current FAA ruics, for two simuluneolis 
independent arrival streams. at lcast a 3.400 
fool spacing i s  required between funway 
cemxlines, along with fast npdate precision 
radat monitoring equipment (PRM). For 
purposcs ef this analysis, it is assumed thzt 
future technology will pcrmit thc runway 
spacing for independeat approaches to be 
reduced to 3.300 f a t  as provided in Option 6. 

Arrival A/rcri.& Separation. The FAA's 
SltrlMOD model enforces minimum separation 
requirements between successive arriving 
arcraft over thc length of the common approach 
path to each anival runway. This sqmation 
enforcemen: considers runway occupancy times, 
weather condition, and the approach category of 
the lead and following aircraft. The minimum 

s z p t i o n s  between amval aircraft used in the 
analysis an Iiszcd in Table 4-1. 

Common Approach Path Lengths. For 
modelling purposes, the commotl final approach 
course length is assumed to be that ponion of 
the amval  flight path wherc airspeed and 
maneuvering adjustments reqtiind to mantain 
in-trail spacing between sucnuivc arriving 
arcraft arc minimal. Wken visual approacha 
can be conducted (Le., during VFR I ) ,  aircrafr 
can turn onto the f i n d  approach CO'JTS~ closer to 
the airport at higher speeds and with nduced in- 
trail spacing than under VFR 2 and IRI.  
Thtreforc, Cor runway capacity and aircraft 
delay calculwoa purposes, t k  most imponant 
catrgonzation of weather condihons is the split 
betwetn VFH 1 and VFR 2/IER. 

The common final approach course iengths (as 
identified ifi the FAA Capacity Enhancemcnl 
Pian Update 'Smttlc-Tacoma lnternalional 
Airport Data Package No. 6,' August 1994) 
used in the analysis are ils follows: 

a VFR 1 1- 6 nauhd mil- for approach 
Category B. c. and D aircrafl and 
3 rautical miles for appraach Category A 
aircraft. 

Q VFR 1 and IFR -- 6 nautical miles for 
ail aircraft cattgonu. 

Runway Occupancy lhes. I'he runway 
o c c u ~ c y  hmes mar) for und aircraft used 
ia the analysis arz based on observauons 
conducted by the FAA Tcchrucat C a k r  at the 
Airport during the weeks of Oc~ober 25 and 
November 1. 1943 LI dwcribed in the FAA 
Capacity Enh,~cemcnt Plan Update 'Smttle- 
Tacoma In:emauod Airport Data 
NO. 2.' January 1994). Fo: purposes of this 
analyss. it is assumed that *csc ROTS will not 
differ matenally in the fuiurc for the proposed 
new runways. The ROTS used in the analyus 

4-3 
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TABLE 4-1 
MINIMUM SEPARATIONS BFFNEEN ARRIVAL AIRCRAXT [a] 

(Nautical M i k j  

Approach 
category of (Nautical Miks) 

LcPdhg Aircraft 
Arrival p] 

Approach Category of Trailing fircraft [a] 

I 1 D A B C 

[ai Source: FAA Airport Capacity Erh~:ment  Plan Update. 'Seattle-Tacoma lntenutiod Airport Data 
package No. 6'. August 1%. Nota: Spacings luted In She datl package have btao rouadad to ow 
declma! place for modal input. 

Approach categories ut defined r )  follows; A - Singlecngine pnd Wl win-cngine pro lar aircrrll 
-mighirg less &an 12,500 I&; B = Twin engine aircfxft weighing 1 2 . m  tbs or mro; E",. Ai6 now 
hevsy jet PircraR; D = Ruvy aircnft with trkmff weigh of 300,OOO Ib3 or more. 

fbl 



AIRPORT MASTER PLAN UPDATE 

are as follows: 

-ISeronds) 
Aircraft ROT 

A 54 
B 49 
C 52 
D 68 

Annual and Daily Demand. Several demand 
levels were selected for t h t  delay analysis. 
Thesc arc shown in Table 4-2. The basetine is 
intended to reprcseltt current condiuons at the 
airport. Future 1 corresponds to traffic levels 
which stre expected to occur about the year 2015 
based on the Master Plan UNate forecasts. 
Future 7, is not expected to occur until well after 
the year 2020 but has been selectul to test the 
capability of the runways to perform under 
significantly higher demand levels. 

Fleet Mix. Table 4-3 illusuates the fleet mix 
assumptions wvhicn are being usEd in the delay 
analysis $tudes. As can be Seen a constant fleet 
l l u ~  is cumnlly being assumed to simplify the 
number of cases which an analyzed. The 
Master Pian Update foiccasts project a gmtw 
percentage of Category D (Heavy) aircraft in 
the fulute than is shown in Table 4-3. This will 
cause the delays estimated in L ~ C  future to be 
slightly higher for alt options SUICG aircraft 
separations wiil be tncreascd. As the ptrccntage 
af heavy arcraft increase, delays for Ihe 
cxisung runway urd commuter runway 
configunuons (Opuons I ,  2. and 3) will 
increase most amone the opuohs being 
considered. In these options wake vortex 
nquind  stpamuons of at least 2500 feet 
between two amval streams is not achieved and 
thus greater I R - t d  srparauons will be 
necessary. 

Traffic Distribution Assumption. For delay 
calculauons, it is impomt to know when 

demand occurs and the composition of arrivals 
and departures within the demand periods. 
Hourly traffic distribution assumptions used in 
this analysis am summarized in Table 4-4. 
According to airline E ~ ~ ~ S C R ~ X I V C S ,  previous 
attempts by arlines to schedule operations 
dunng off-peak umes have not proven 
economically successful. Therefore, tor 
purposes of this analysis, it is assumed that the 
demand patterns will remain essentially 
unchanged in the future, although some natural 
flattening of Iptaks may occur. 

Airfield Delsy Findings 

1ke esbmatuf akerage annual amrdft delays for 
each of the options analyzed arc summarized in 
Table 4-5 and are depicted graphically m Figure 
4-2 for the Baseline and Future I conditions. 
The delay estSmates repruent weighted average 
annual vdues for six basic weather conditions 
and the two flow directions as they occur 
throughout the year. EstimaLed delays an 
shown i R  terms of both rflinutcs and dollars of 
delay savings in Table 4-5. W y  savings arc 
stated in turns of 199411993 dollars. M y  
cosu were computed from average airrnft 
opraung costs pr haur far the baseline and 
M a s t u  Plan Update fomrast year 2015 fleet mix 
(52,094 pu hour or $54.90 per minute). 
Axcraft o p t i n g  cow wen obtarfied from 
Quarterly Airctafi Operating C& ad 
StkCIsbcs, Quarter and Year Ending March 31, 
1993. 1994 by Avmark. Inc. Findings of this 
analysus for the various options ut summand 
below. 

Option 1 (Existing Conditionsl. As shown in 
Table 4-5. average annual aircraft delays at 
Sta-Tac Airport an presenlly on the order of 
5.5 minutes pcr aircrafi o p u o n  (SI miban 
per year). With nu additional ~ n w a y s .  avmgc 
annual amraft dclays could be expected to 
increw to a u t  22.0 minute& ay the ycar 2015 
($352 million per year). 
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TABLE 4-2 
ANNUAL AND DULY DEMAND 

Source: Airport Capacity Enhancement Plan Update. 'Scanle-Tacoma Idicmalion?l Awn, Data 
Package 6". A u g ~  1994. 

TABLE 4-3 
W E T  MIX ASSlihZPllONS 

Source: Airport Capacity Enhmnrrmsnt Plan Update, 'SeanloT~comn IntematMnai Airport, Dun 
Pwkags 6'. Aup\ut 1W. 

. 



la1 Swrce:  AiTn Cagt)ciry Enhqement Plan Update. 'Satle-Tacoma Inrcmarional Airpan, 
Package 6'. ugust I 4, Pon ut Seattle. 

[bj 

[c] 

Arrival rime is tune ai 30 Mutical miles hr Sea-Tac. 
Depuntre time is time u push-bhck from pie.  

Data 
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Options 2 and 3 (Commuter Runway). 
Options 2 and 3, an additional commuter 
runway, would result in relatively modest 
savings compared to the other options. By the 
Year 20I5 Option 2 would result in average 
annual delays of about 20.6 minutes per 
operation whereas Option 3 would lower ihis 
figure to 14.2 minutes per operation. These 
comparisons are shown in Figure 4-2. 

Options 4.4. 48. and 4C {Dependen: Air 
Carrier Runway 7000 feet and 7500 feet 
in length). Options 4A, 48, and 4C. which 
include a third air cartier runway spaced 2,500 
feet west of Runway 161434R, would provide 
more significant dclay savings. For Options 4A 
and 4B. annual aircdt delays would be on the 
order of 5.d minutes per operation. Fbr 
Option 4C. the longer runwdy length .would 
accommodate a greater percentage of the fleet 
and the aJerage delay would be slightly lower. 
3r abu t  4.6 micutes per operation. 

Options 5 end 6. Options 5 and 6 would 
provide the greatest deiay reduction. h t h  of 
these options reduce the average anfiual aircraft 
delay io about 3.8 minutes per operation by the 
Year 2915. This results in an mni~al delay 
savings of about $290 mUlion when c o m p d  IO 
Option I.  

At a demand level of 42S.000 operations, the 
inaepcndent runway option (Ophn 6)  docs not 
show an advantage ovcr the dependent runway 
option ( O p h  5 )  basad on the resuki of the 
SIMMOD computer simulation analysis. This 
is explained by the fact that with the 
independent option, the grater flexibility in 
positioning arriving aircraft is offset by the 
longer taxi distance. As demand incrcases 
beyond J25,OO operations however, the 
independent runway option could result in 
improved delay savings. If this d m  not occur 
until the Year 2015 then it is possible that 
advances in technology may allow independent 

approaches to be made to parallel runways 

CONCLUSIONS 

As shown in Table 4-5 and Figure 4-2, 
Option 1, No New Runway, would result in 
very high aircraft delays as demand approaches 
425,000 operations. The delay at this activity 
level would average 22 minutes per operation 
and result in additional aircraft operating costs 
of about S245 million per year. 

Option 2,  an additional closely ~yaccd commuler 
aircraf1 runway. would provide only nomid 
delay savings compared witn Optim 1. 
Option 2 would be usehrl primarily to provide 
a third aircraft anival s w a m  for commuter and 
general aviation aimaft during v i s 4  .weather 
conditions, Under t h m  faoorablc weather 
conditions, additional capacity is leari needed. 
Two other factors weigh qpinst further 
consideration of Option 2:  (1) the airborne 
delay savings with :his option would be largely 
offset by additional taxiing distancts aqd runway 
crossing delay& mnd (2) $he prcenhge of 
aircraft &LE ID use P commm runway is 
forecast to decliru. 

Option 3. a commuter runway spaced 2.500 feet 
from tk easi tunway, woutd provide a second 
“depcndcnt.’ aircnft miVal  ‘stream under both 
visuaJ and instrument weautu conditions. 
Although. u in Option 2. it would primarily 

cniy commtlter aircraft, it would allow 
dehy savings cr;qsixd with Options 1 and 2. 

Of the alterna!ives analyzd, Options dAIBK 
and 5 .  a depcndennl air canier mwmy and 
Option 6, an independent air M e r  runway, 
would provide the greatest reduction in future 
aircraft delays. In addition to delay arid wt 
savings, the 8,580-foot runmy length pmpcrsorl 
for Options 5 and 6 would pmvide an additional 
margin of ATC operational flexibility and 

smtd by than 3,400 f a t .  
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FIGURE 4-2 
RUNWAY OPTION DELAY COMPARISONS 

25 

20 

15 

10 

5 

0 

DELAYS [Minutes / Operation] ANNUAL SAVINGS iSMillionr) 
300 

240 

180 

1 20 

69 

0 
I A 1. 

2,500' 3,300' 
I 
1,500' 

New Runway Separation from Rutiwoy 161 / 34R 

Source: Table 4-5, plus Interpolated estimates for Options 3,4A, 48, and 4C 
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efficiency and potentid .dety, because 
(1) heavy jet aircraft would not be restricted U, 

the existing two runways, (2) dl aircraft using 
a longer runway would have a greater 
ukeoff/stopping distance available, (3) the 
number of heavy jet aircraft operations is 
forecast to incitdse at Sea-Tac, and (4) an 
8,500-foot runway length would provide a 
grcazu measure of radrrndancy in that it could 
accommodate heavy jet aircraft when one of *e 
existing runways is closed for maintenance or 
emergency. 

wens 5 and 6 provide the greatest dciay 
impmvement since the 8,500-fout NnW8y length 
can accommodate tht  highest prcentage of the 
liecr for landings. This greater capability will 
result in fewer urcmft crossing on approach. 
The seemingly greater delay benefit offered by 
the independent Vtival rppabillny in Opttun 5 
does not occur until demand inc- beyond 
425.c100 operations. By this tlme, independtnl 
amvals may be possible to runways spaced 
closer than 3,400 feet. While not an assumpuon 
of this analysis. it 1s conceivable Ihe! 
tcchnologtcal advances, for examplc, differential 
global positroninp system Crx;PS) p d u m  
cumntly being evaluated by the FAA. will 
permit future srmul~mur independent 
approaches to pu?llei runway with 2.5Wfoot 
spacing (Oprtons 3. 4A. 48., 442, pnd 5 ) .  

ln the oext sccuon. he ophono am fuilher 
evaluated MI IRC basis of construction ~d 
accjuintm cost$. 
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SECnON 5 
DEV€LO?MENT COS= AMD CONSIDERA nQNS 

Cost estimates were prepared for each of the 
airfield development options. EFtimatcd costs 
include all costs associated with the 
dereloprnenl of each airside option discussed 
this report: a-nstrucoon of airfield and related 
facilities, installation of radar and navaids, 
propmy acquisition and reimbursement for 
relocation assistance. The methodology, 
assumptions and resulkfig cost estimaW arc 
discussed in this s t r o n .  

ESflhlATEO CONSTRUClX3N COSTS 

The consmetion cost aurnaieg that are 
developed herein should be c o n s a d d  as order 
of magrutude conceptual costs and be used for 
cornpanson purpofu OK!~. As much as 
possible, the same asumpuons and unit costs 
are used as those prrscnted in the 

hy HNTFl, dated March 31, 1994 (Firat Draft). 
O!her 3curcw usxi in d.?vclopmg ulea 
wnsmcuon costs m: Pon of Seattle, 

1 dated 
December 2, 1W2: Rad Middletoa. 

-. VOlUIricr 1 an0 2, prepand 

n 

-- 
i&?Q.t$: PCI, l i u w & A € - M L  

w - 1  

-. ailtcd August 13. 1992; 
.Seattle-Tmma International Airport. 

dated Maiih 29. 1993. 

Ct~nswcuon costs were uumatcd fat each 
amide opliun as depicted in Figures 3-2 through 
3-3. The total consmcuon cost:. including 
Runway Safety Area extensions, are 
summanzed as follows: 

Option 1 
Option 2 
Option 3 
Option 4.4 
Option 4B 
Option SC 
Option 5 
Option 6 

The consuuction costs fall undcr tttirtm 
categories: 

1. 
2. 
3. 
4. 
5 .  
6.  
7.  
8. 
9. 
10. 
11. 

12. 

13, 

Mobiiization 
Relocatron Iicms 
Demolition 
Earthwork 

On-Site Water 
E l W t I i d  
Paving 

Exjsting R.S.A.3 and Cms Taxiways 
Other Consmcuon Items (20 pacmt of 
subtotal) 
Engineering and Contingencies 
{IS p C t 3 l t  of Subtotal) 
hdzs snd Navvds 

Drainage 

Misceiianesus 

These ~Onurucom costs for tach af the options 
ar t  presented by category L~I Table 5-1. 
Demled costa for the dwdopmcnt optiom am 
shown in Tabla 5-2 through 5-8. T&LU 5-9 
and 5-10 g i n  cost wrnatn.. for runway d e t y  
area improvements. 
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COIICEPNU CONSTRUCTION COST FS?MAI'E 
FOR OPTION 3: COMMUTER - DEPENDENT 1.1 

w 
S?.347,3W 

I 
- 10 MIUcrC& 

SUBTOTAL c i  
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TABLE S-3 
CONCEPTUAL CONSIXUCTION COS7 ESTIMATE 

(Conhued) 
FOR OFTION 3: COMMUl€R - DEPENDENT In1 

I m n  
No. I tm - 

ELECrrUCN. 
Ruant ion of Sa-Tw Third Mctcnnp Point 
Remuiing of Main Tclcphms Srnicc 
Modifmmns 10 &iriuM LigiUIng in Contrdl TOMI 
Modifitionr lo Slop Bar in Control Touw 
Rcnrnnpnmi of Contml Paneb in CoNrcl Towcr 

28 
29 
30 
51 
32 
33 Vault Buiidrng 
34 Vauh Building Ckneinlors 
5 S  Vmuh Building Rcpuhlon 
36 Ela&-al S y s m  
37 Runvny kia!ilng 
38 Tauway Lighiing 
39 SIcp B.r/Hald Brr Lighzinc 
40 A u T d d  Signs 
41 Ulilily Watt 

SUBTOTAL - ~ .  

PAVING 
42 Runway Rvomcnt 
43 T & \ ~ y R v m ~ n t  
44 A.C.P. Runvry Shouldcr p l v ~ m t  
45 A.C.P.'Tm%way Shoulder Rvemtnt  
46 A.C.P.Blul P.4 Rrcmcol 
47 A.C.F. P c d a c r  Road ad Actus Roads 
48 P.C.C. Pkrlng Apron Rvemcnt 
49 A.C;P. Rod mnJ SlrOet P.wxmznt 

5ti BTOTAL -q 52 53  

54 

1 

J 8 . m  SY 
141.3'10 S Y  
4.124 Ton 

17345 Ton 
1.500 Tun 

12.300 Ton 
118.500 SY 

3JM SY 

5 -7 --- A - 
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TABLE 5-3 
CONCEPNAL CONS?'RUCTION COST ESTIMAT6: 

FOR OPnON 3: COMMUTER - DEPENDEM [a] 
(rz&wdt 

PRoiecr TOTAL ,THIRD RUNWAY: 

1994 

Unit Cort 

S2.orx).ooO 
s350.600 
54oo.m 
Iux).m 
S3YJ.600 
s375.m 
s2w.m 
uso.wa 
s3so.o0O 
J100.00(1 

s1.009.ooo 
s1.m.ooo 

1U.n 
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TMLE 54 
COWEPNAL CON!iTRIJCTION COST ESTIMATE 
FOR OPnON 4A: PROCRAMMATiC BASELINE tal 

1LS 

1LS 
I L S  
IW 
1Ls 
ILS 
I L S  
I L S  
I L S  
I L S  

- - 

535 EA 
I L S  

8.500 SY 
5l.ooo SY 

L I S  

Yrn Acrs 
I L S  

z.p(xl.m CY 
1.330.WO CY 
8.376.000 CY 
4.1so.M#) CY 

3.8W LF 
12.Mo LF 

13 W 

1994 

Unit COSC 

SI5 .ooo.m 

21.W2.ooo 
n8.m 

SI -744.OBo 
SI55,OM 
SIb.po0 
S17.900 
s1s.OoO 
s1s.Mo 

s4.960.006 

%6.311.m 
Sl.?6S.gx) 

S19.350.000 
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RELOCATION l f eMS 

I .3M.oaQ CY 
J.mO.oQ1 CY 

Uaic Cor( 



TABLE S-S 
CONCEPTUAL CONSTRUCTION COST ESllMATE 

~Gnl(ia#ed) 
FOR OPTION 4B: PROGRAMMATIC BASELINE STAGGERED I7.W' RUNWAY) 

j ELECTRICAL 
28 Rutowion of S w T i c  Thid Maennr Pliin! I L S  

I L S  
I L S  
ILS  
I L S  

I?% 

UoL Cost 



AXRPORT MASTER P U N  UPDATE 

TMLE 5 5  

5-14 



AIRPORT hfA5TER PLAN UPDATE 

TABLE 5.6 
CONCEPTUAL CONsTBuCnON COST ESTIMATE 

FOR OPnON 1c: mACCERED 7j4eFCKK RUNWAY 1.1 

11Ol.m 
Sl??.Wl 

SUf.940 
n.w 

5-15 
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TADLE S 4  
CQNCEPIWAL CONSl'RUC11ON C W  & ! M A T E  

( C M h d b  
FOR OPTION CC: STAGGERED 7JogFOOT RUNWAY 1.1 

Ilrm 
No. 

b.Mo SF 
61.000 SF 
3 .wO kF 
400 Acn 

20 Acm 
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TABLE 5-6 
CONCEPTUAL CON!SlRUCTlON COST ESllMATE 

FOR OPIION 4C: STAGGERED 7JBBFOOT RbNWAY I d  

I U E l  I 
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Item 
No. - 

I 
L_ 

2 
3 
i 
5 
6 
7 
8 
9 

10 
I I  
12 
13 

M 
21 
'22 
23 
24 
25 - 
'Lb 
57 
28 

29 
30 
31 - 

$1.962.00 
t90.000 

S2.442.Mo 
S3W.000 
s3.uoo 
s5o.ooo 
1 2 0 , ~  
530.000 

s10.600.ooo 

5-21 



TABLE 5-8 
CONCEPTUAL CONSIRUCllON COST ESPlMAlF 

~CmluoWd) 
FOR OPTION 5: INDEPENDENT - MAXlhRrM LENGM I.] 

All Other Ccnimctton ltcmr 8 30% 

141.'700 SY 
3 1 2 . m  SY 
I3  J Z O  Ton 
46,650 Ton 

5.ooO Ton 
i6.W Ton 
I16JOO SY 
20.(100 SY 

I SY 
I SY 
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CONCEPTUAL CONSlRUCnON C0.W EsnMATE 
FOR OPTION c INDEPENDENT - MAXIMUM LENGTH r.1 
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TABLE 5-9 
CONCEPTUAL CONSl’RUCTlON CWF ESl lMATE FOR 
RUNWAY SAFEIT  AREAS AND C R O S  TAXWAYS 

FOR OPTIONS 2, ?, 4B AND 4C 

34R RSA AND CROSS TAXWAYS 

Order of Magnitude Cost. for ext?nding existing RSA by 465’ to 
meet 1.003’ rquiremcnt 

EXTENUING R U N W A Y  AND PARALLEL T A X W A Y  BY 930’ 
Msbilituion 
EnnhwQrk 
Paving 
Electrical 
Approach Lighthng 
Glide Slope 
Other liens 

ADJUSTED PROJECT TOTAL I S27,MO.OOO 
16L RSA 

Order o f  Magnitude Cost fw  extending existing RSA to 700’ from sz.2oQ.ooo [a] 

_I_ 

16R W L  M A ‘ S  

Order of Magnitude cost for dlsptdcrng threshold at north end and ~,oO0*oQo tbl 
providing full RSA’s at both ends 

PROJECT TOTAL I 536.000.000 



TABLE 5-10 
CON(T%"UAL CONSPaUCTlON C O S  WIMATE FOR 

RUNWAY SAFETY AREAS AND CROSS TAXIWAYS 
FOR OFTIONS 4.4.5 ANI) 6 

Uzl RSA AND CROSS TAXIWAYS 

PROJECT TOTAL I 



BASIS OF CGli'STRWCT!ON CDS7 
ESYIMA ?ES 

In developinp the comparable costs for Options 
2, 3, 4P, 4C m,d 6 the cosstruction cost items 
identified in 'u5e EP- 
for Options 48 and 4 for &e tbizd ninway, have 
been evaluated am! the rswciatd costs adjusted 
where appropnate. Costs WFX similarly 
developed itnd iiiciudcd herein for ccnstrucuorr 
of additional crws field taxiways kt~r.e~, 
exisung mnwpyr. for improvirlg tlic existing 
runway safetjj areas ;ad for txnndiag 
Runway 34R. The crlsts for the relocation of 
SR509. and for the conitn?r,:ion of some Other 
ttcm uniq::c IO Op!ion t~ we= developed from 
field absCnaltG6s. review =f as-hsilt platis. 
uulity atlxi s h e a  and contract dwurnects and 
interviews with several agelicies havine 
jurisdiction over the items involved. 

Optidn 2 - Cornmuref-Close 

Construct a 5,200-fmt commuter runway with 
a 7oO-fo01 centeriinc separation with Runway 
16R.34L. and associated cross-field taxaxlways. 

a 

m 

a 

Mobiiiution. Mobilization cos[ is 
ulcuiated bescd on a percentage of the 
overdl cost of imstructioa anC consistent 
with :hc mounts used in the . w r ? a r y  

Demolition. This option negates the need 
to extend into non airpcn property. 
Ikmolition items are therefore only 
resuicted to airport stNciures and 
pavement. 

birthwork. The commuter runway 
elevation was set at the SWIG elevation as 
Runway 16R-34L and the infield geadad 

to a 2 percent slope (Available topography 
indicates the existing slope to be at about 
a 1 percent slope). This is  a conservative 
approach as common excavation could k 
increased, in an effort to minimize b o m w  
quantities, by steepening the s i q e s  of the 
infield. 

Ihainage. The?? costs were developed by 
performing some modifications to the 
existing conveyance system and adding 
two small detention ponds with 
comsponding flow diversion costs. 

On-Site Water. Thr hydrant system and 
related water iines would be significantly 
sma!!ct than the systems laid out for 
Options 4A and 5 and calculatad 
accordingiy using the same unit costs. 

Electrical. There is no nccd to restore the 
Sea-Tac Third Metering Point 53 well as 
rerouting the telephone m i c e .  Other- 
wse ail nidifications to the Conrrol 
Tower due to the addilloral runway as 
well as construction corn for a vault 
building and dated equipment is left the 
same as thoa developed is the 

Y for 
Opbons 4.4 and 5 .  The runway and 
t iaway hghrtng cost is reduced propor- 
Uonatdy by i ts length, whiit u g w e  is 
based on the n u m h  of airfield inm- 
sxbom. The difference in cast of 
f i x tu tu  between CAT I and CAT III 
Oinway lighuog (edge lighhng vs c m k r  
flush nrounted) is considend offset by the 
difference in amoiint of fixtures. 

.. . 

Paving. The geometry of the runway, 
taxiways wed related shoulders wut 
calculated in ordcr IO determine the 

5-26 



I 

n 
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respective quantities. The unit costs were 
ais0 adjusted to take into consideration the 
thinner structural wztion required by this 
option. 

Miscellaneous. No bridge stnictures, 
retaining walls, fencing or landscaping is 
mticip!aO. 

Runway Safety Area Improvements and 
Cross Taxiways. Costs were limeioped 
with the aid of past reports and 
earthwork, pawng and electrid cost 
calculations. COSIS were not included for 
possible golf course mitigation. 

Radar and Navaids. 7711s o p ~ o n  does not 
require an L F  system PAP1 is required 
as well as the relocations cf the ASR and 
ASDE. 

Option 3 - Commuter-Dependent 

Construct a 5.200-foot cornmum runway with 
a 1,7CO-foat anierline separation with Runway 
IBR-3dL, and pxalid taxrway. asmciated cross 
taxiways and overnight parking apron. 

m 

m 

I 

Mobilization. Mobilization cost is 
dcch ted  based on a pmmtage of the 
a v d l  COS& of constnrciion and consistent 
with the amounts used in thi: 
E u i J l W n c -  

r 

Demolition. A iesser amouIlt ut' property 
acquisition west of.the airport would be 
required compared with Options 4A 
and 5 ,  South 156th Street docs not need 
to be relocated. 

Eart-work. The m e  ekvations arc 
assumed for the propsed runway and 

a 

m 

n 

parallel taxiway as developed by HNTB 
for Optioas 5 and 4A. The enibankment 
criteria are also similar. The ami of 
grading however is somewhat smaller. 
Less exfavation will be generated due to 
less construction to the south. The 
embankment requirement to the north will 
be reduced by having the thresho:d about 
1,420 feet funher south than Options 5 
and 4A. Borrow zone A IS calculated as 
being proportional to the arca of paving. 
The reduction in embankment is s h a r d  
proportionately be!ween Zones B and C. 

Drainage. The reduce estimated cost for 
the conveyance syslem is lsed on the 
reduced area of improvements, The same 
costs we u z d  for the flow diveisions and 
detenuon pads .  

On+Sitc Water. h modified version of the 
sytems laid out fur Quons 4A and 5 w a  
developed. 

Uectricai. The Sea-Tac Third Metering 
Point and the rerouting of the telephone 
service IS utlmated to mst the jame as 
for Gpuon PA. All rnodificauons to thl: 
Control Tower due to the addluonal 
runway as well as mns~vucuon costs for a 
vault building and related equipment i s  
left the same ils those dcvelopcd by HNTB 
for Options 4A and 5 .  The runway and 
tactway iightmg cos: :s rcduccd 
proportionately by its fcngth, whik 
signage is based MI the number of airfield 
bitcrsccuons. 

Paving. The geometry of the runway, 
taxiways and rt1r:td shoulders were 
calculated in ordw to determine the 
nspactive quantities. The mi! c a t  of the 



Y 

II) 

I 

runway pavement was adjusted to take 
into consideration the 9tinncr structural 
section reqaired by this option. The 
taxiways are proposed s l t h  a vaieay of 
stnrctural smtions and the unit cost 
selc~ted acrsrdingly. 

Mi3ceiimecsus. 17.e same retaining W&IS 
have been incorporated in this option as 
with Optioas 5 and 4A. 

Runway Safety Area lmprovemrnts and 
Cross Taxiways. Costs were developed 
with the aid of past report5 and 
earthwork, paving and electrical cost. 
calculations. Costs wen not included for 
possible goX course mitigation. 

Radar and Mavads. ‘ h e  third runway 
will be quipped with ILS, except a 
CAT I is assumed since it is  a cammdter 
runway, versus CAT I11 systems 
asscciatd with air m e r  runways 
(Options A - 6). 

Option 4.4: Programmatic Baseline 

ConsWet a 7,lWfoot runway with a I ,XN-fooi 
centerlute separation with Runway 16R-34L, 
and parallel taxiway, associated cross f.ax*,vays 
a d  overnight parkmg apron. The north 
threshold of the new mnway would be aligned 
with the ends of the exlshng runways. 

Costs for this dtematrve were taken from 
a- 

\E W ’ .  

Brpetr. Volumes I and 2 ,  First Draft. 
M a c h  31, 1994, by H m  Corporauon. Casts 
for the fo~lawing items were added to the 

cost estmate: 
Runway Safety Am% at 34 runway ends to met? 

FAA stanhds,  extension of Runway ISL-XR 
by 600 feet and additional exit Iaxiways for 
Runway 16L-34R. 

Option BB - Programmatic Baseline 
Staggered 

Construct a 7.000-fmt runway with a 1.700-foot 
centerline separation with Runway 16R-34L. 
r id  paraUel taxiway, associated cross taxiways 
and overnight parking apron. The north 
threshold of the new runway would be smered 
1.435 feet south of the north ends of the 
existing runways. 

9 Mobilization. The same mobiliation cost 
is used a3 esbmatcd by HNTB for 
Options 4A and 5.  

9 Demolition. A lesser amount of property 
acquisition west of the ;lirpm would be 
required compared with Options 4A 
and 5 .  South 156th S!. does not id to 
be relwated. A reduced impact on the 

ceptor is assumed. Rduced rmpzt also 
mews on Miller Creek. 

Earthwork. Tbe same cleaims an 
asrumad for the propod runway wd 
&lei wiway as dcvelopad by HNTB 
for options 5 and 4A. The embankmat 
cntcria are also simiiar. The inain 
differericc 1s the staggering of the runway 
threshold by moving it south. This results 
in less fd required to the north. Borrow 
Zone A is aruumcd to be the same as for 
Q u o n  4A. The mluctlon in embankment 
is shard proportionately betwacn Zona B 
and C. 

S~ULhW~t SubGtban E*Liller Crek  Inter- 

Drainage. The dminagc costs ate 
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ansumat to be similar to Option 4A. Option 4C: Staggered 7,500-foot Runway 

On-Site Water. Thwe costs are assumed 
to be similar to m i a n  4A. 

Eiwaid 7?ne 2 ~ 2 - T x  ‘!?G:~ Metering 
Faint and chr rerouhng of the telephone 
sewice is estimated tQ cost the Same as 
for Gption 5. All modxirEations to the 
Convol Towe: Gut t;, the additional 
rur.way as Wli as cunstnrction costs for a 
vault building and r&*?ed equipment is 
left the same as those developed by HNTF 
for Options 4A and 5 .  The runway and 
taxiway lighting cost is n d u d  
proportionately by its length, whi!e 
signage IS basal on the number of airfield 
itxersechons. 

Paving. The gtsometfy of Ihe runway, 
taxiways and reh~d shoulders we= 
calculated in order to determine the 
n$pecl:ve quanbhcs. The unit cost usad 
w m  the svne as those dcvelopsd by 
M T B  in the 
Btosa- 

a M i d m t o u s .  A bridge Is assumed for 
relocated kath 1561 154th Street. 

Runway Safely Ana Impnivements aqd 
Crms Taxiways Costs w t n  Ctvclopad 
with !k aid of past npoa arid 
taahwotl;. paving and c4cztncal cos 
talculatimr. COSU were no! t 7 c i ~ d 4  €or 
psi!& goif couix mcigation. 

8 

Construct a 7,500.foot runway with a 1,700-foot 
centerlit szparatioa with Runway 16R-34L, 
and paarallel taxiway, associated cross taxiways 
and cremight parking apron. The north 
Threshold of the new runway would be 
staggered 935 f e t  to the south of the north ends 
of the existing runways. 

Mobilization. The same mobilization cost 
is usxi as estimated by HWEi for 
Ophons 4A a d  5 .  

Dr.moli;ion. A lesser amount of property 
acquisition west of the ;iirport would be 
requrrcd compared with Options 4A 
and 5. A pmon of South 156th S:. must 
bc re:,?cated to provide the necessary 
Run+vay Safety Area at the north end of 
the new runway. The impact on the 
Southwest Suburban Miller Creek Intcr- 
ccptor and on Miller Creek would be the 
same as under Ophon 4B. 

Earthwork. The same elevations are 
assumed for the propod runway and 
parallel miway as develgped by HNTn 
for Options 5 and 4A. Th& embankment 
criteria are also similar. The main 
difference is the staggering of the runway 
thnshold by movmg it south 935 feet. 
This mulu in less fill required to the 
north. compared with Options 4A and 5 
but less than under Option 43. 

Drainage. The dmnagc conveyance 
Radar and Navaids. The third runway is system of Opbcn 4C taka into account 
assumed IO be quipped for CAT I11 the addiuonal 500 feet of runway 
operaoons. compared with Opbon 3B. Flow 

dlvcislon and dctenhon ponds rn &ie 
same as Option 4B. 
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Option 5: Dependent-Maximum Length 

Construct an 8,SoO-foot runwsy with a 
1 . ? ~ f m t  centerline separation with Runway 
MR-34L, and pdle l  taxiway, assoCiated cross 
taxiways and overnight parking apron. The 
threshold of the new runway would be aligned 
with the north ends of the existing runways. 

Costs for this alternative were lake0 from 

Rum+- m, Volumes 1 and 2, First Draft, 
March 31,1994, by HNTB Corporation Costs 
for the fooltowing items wete added to the 

cost atinrate: 
Runway Safely Areas at ail runway ends tu meet 
FAA siandards. extension of Runway 16L-34W 
by 600 feet wd additional exit taxiways for 
Runway WL14R 

Opthn 6 - independent - &laxhum f ength 

&t& ,. . .  

, .  

C o n $ ~ ~ c t  an 8.SOo-foot runway with a 
2.5Wfoot ccnterlim sepamtion with Runway 
MR-ML, and paallel taxiway, associated cm93 
taxiways and overnight parking apron. 

Mobiliatmn. Mobilktion cost io 
calculated &asad on a percentage of &e 
o v d l  cost of consmction arid conustent 
with the amounts uscd in the 

. .  

Demolruon. A new limit of property 
qu~sitlon was &vdoped bawd on the 
toe of t k  embankment and pmviuons for 
space made for a rdocatad Miller Cruk 
and new wetlands cast of Des M o k  
Wzy. To the north. property acquisition 
irmils WR afftctal by modifications to 
Sourh i52nd Suett at Des Moincs. 



Demolition costs have not been included related equipment is left the same as those 
however for properties within the north developed by HNTB for Options 4A 
runway approach zone sinre this is and 5 .  The runway and taxiway lighting 
cansidered an area which is likely to be cost is reduced proportronately by its 
purchased over Lime and not necessdy as length, while signage is based on the 
3 p;ut of this project. number of aufield intersectlons. 

II Earthwork. Thc third runway elevations = 
were set based on checking both the Part 
77 surfaces and the longitudinal grade of 
the cross taxiways. The latter was found 
to control Earthwork dculaoons weie 
performed using the topography available 
assuming the same typicat szctrons uwd ir: 

and the 

Tne raw fill volme was proprtrond 
accordingly into th4 variotrs zom types. 

Dmnage. Whrlt ;he cuarcyance syste;n 
was revised to rcflec~ mcreased covemge 
and SQbaW, thc flow diversion COSW 
werr: le9 wrlw to ?hose developed for 
Optlo& 5. Detention pond A. located near 
SRs@, is m an area of h:&her ground and 
pond C is bigger. COSY increased by 
23 percent. 

. ,  

assuming 2: I slopes for the enbaniimeni. E 

m fnr-Site Watee. Reukd system. Costs 
were i n c d  accordingly. 0 

* ElectncaI. Even t h o q h  thc points of 
connewon a n  not likely to be from f76th 
Street, the Sea-Tar Third Mttenng Pein1 
and the reroutlog of iht telephone service 
is ahmated to cost the same as €or 

expected to bi3 clear the propJscd 
intersection d SRSW and L)es Manes. 
AI\ modification5 to ?he Conuoi Tower 
due to the addioond a n w y  as well as 
cons!mcuon cost3 for a i-mh burlding and 

%eon 5 .  The new connectlon poials arc: 8 

Paving. The geometry of the runway, 
taxiways and related shoulders were 
calculated in order to determine  the^ 
respective quantities. The unit costs usod 
we= the same s those developed by 
HNTB in the &c- 
Bepizn. 

SWm. Construction documents of 
SR509 were analyzed~in obtaining a cost 
which used actual construction costs in 
1978 in f lmd by using E M  Construction 
Cost Indexing for Seatlle and malurig 
provisions for mainlaining traffic Flows 
anG rnr additional a h w o r k  required, 

hlisctllmeous. A longer bridge is 
assumed for relocating South Ml154th 
Street through wetlands. Additional 
retaining waits wed along Dts Moines 
Way. 

Runway %kty Area !rnpmvemenls ;urd 
Cross Taxiways. Cosls were developed 
with the aid of past reports and 
mrPhwo;k. pavicg and dcclrical cos1 
calculations. Cos& weit not included for 
possible golf course mitigation. 

R a d  and Navaids. Third runway is 
assumed to be cquippcd for CAT m 
operations. 
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ES?IMATED COSTS OF PROPERW 
ACQUiC TIBN AND REI. OCA TJONS 

Costs of propeny acquisition and relocations for 
each airs,.de option were estimated by Landrum 
6: Srown fraole 5-11). Property acquisition 
costs were estimated fram tax assessor's data. 
The total asses& value OF each propfly 
affected was i n c r w d  to markel (sale;) value 
using a ratio of *messed value to sales value of 
26 percent. For residential relocation cost. the 
Califomis Relocation Am ma&wm of $22,590 
was used for each residence. Property 
aquisilron costs include the proj~ny in the 
future Runwtdy Protection Zones, ar the ends of 
the new runway. 

Total costs of each option are shown in 
Tabie 5-1 1 for a mge in Gnich the lower value 
is the slim of emaruction. acquisiriop and 
relocation cons, and the upper value is 
15 perceit greater to allow for contingencies. 
Developrncnt cos% range from 579-591 million 
for Option 2 to $7736889 million far Option 6. 
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TAJJLE 5-11 
TOTAL ESIIMATED COsrS OF CON!XRUCFIQN, PROPERTY 

ACQWSmON AIW RELOCATIONS FOR NRSDDE OFTIONS 

Option 4A: Programmatic 
Biseline 

Option 48: Programmatic 
Baselint-Staggered 

opt1on 4c: Staggered 
7.5Wfoot Runway 

75.365.000 

i Dollars 

Bwlirsc 
Total 

78,790,000 

296,569,000 

4f0.935.000 

- 

348.3 15,090 

369,392,000 

455,720,000 

773.204,080 

Baw&ne 
Plla IS% 

Contingency 

341.054.OOo 

472.575.000 

524,078.W 

889,185.000 
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. .  . AIRPORT M h S T E R  PLAN UPDATE 

SECTION 1 
INTRODUCTION 

EA CKGRBGND 

The genesis of the Seattle-Tacoma lntcrnatlonal 
Airport (Sea-Tac) Master Plan Update was the 
"Comprchcnsive Planning Review" conducted in 
1988. This tcn month program evaluated the 
1985- Airpmt Master Pian as well as reveral 
olhcr relSfxI planning studios. The conclusions 
of &is andysis, as well as the wsults of the 
Pugot Sound Regional Council's 1988 kegtonal 
Airport System Plat. IK! the Port of Seatt!c 
Commissioners to fopinally acknowltdge that 
Sea-Tac would reach runway saturation near the 
turn of thr plcn:uty. ln mponse to this 
challenge. thc Comrniuionen. and the Pugel 
Sound Council of Ctovcmmcnu (now Plrgct 
Sound Regional Council), entered into a three- 
year planning effort known u the 'Flight Plan" 
PNJCCt. 

The pumse. of Flight Pian was to dcv-.lop a 
r~iofiaJ'Pirport systcm. that would mect the 
i ~ ~ r ~ n a ~ t i c a l  mbdo of the region to  he year 
2020 and beyond. Iib the third phase of Flight 
Pa, illtemntivt airport rysemr were cvduated. 
In the a d ,  the 39-member Pugti Swnd 
Rcgiold Air T~ansportatiotl Committee 
(3SATC) chose as its FFCfmed akemativc &e 
construflim of a ww runway at Sea-Tac and 
development of two reiuw d i i u :  aiqwrts. 
This Ultic~sltly led 10 the adoption by tbe Poft 
of Resolulim No. 3i25, which dirscud that a 
new hmw,gr fnr Sea-Tac k wminul  in del& 
Subsequently, a planning tevn kd by P&D 
Aviation was sdcicied for an Airport Master 
Plan Update a~ul began work on December 3. 
1993. 

PROJECT OWEc3711ES 

R.E overall objective of his project i s  to 

'prepare e compt=hensive Airport Maser Plan 
[Update] for the airside. terminal. and landside 
fxikities n s d e d  at Sa-Tac to m e t  au travel 
demand to the year 2020 and beyond.' 
Specifically. the wtc: plan u@k study must 
fulfill czch of the relevant c:~je&ves stated in 
Pon Resolution 3i25. FhcJt 1pe as fo~hws: 

Duign P mechanism and process to 
promotz [land use and community] atrnpat- 
ibilicy through imptowm coordiit~on. 
communication urd involvement. 

In addmon to the third runway studies. 
ihclode a ncbnsidenuon of a fast tail 
system togelher with drversion of 111 cugo 
G U ? l t l S .  

a Develop a comprehensive uorm\~tet 
managemtnt plan. 



SCOPE OF SlWDY 

ahc firs! assignment of thc Airpcst Master Plan 
Update study wss thc deveiopment of a detailed 
rope of work designed to fulfill the project 
objectives. The final scope of work, prepared 
on December 2,  1993. contains fo;ty-Eve work 
'aks. The detailed scope of work is contained 
in Technical 2@pon No. 1. Scope of Work. 

The primary issues d d n d  in the s o p  of 
wurk include: 

Forrcasrs. Tie master plan update and 
related Environmental Impact Statement and 
FAA Part IS0 Study must be bas& on a 
rtliabk and generally accepted set af 
fortcapts. 

Airsida Evaiuations. An imponant 
component of the study is the analysis of a 
new dependent pardlcl (minimum runway 
separatm of 2,500 feet) runway. The 
Ai~pacc U w e  Study arrd thc FAA 
Airport Cirplcity Enhancrmcnt Task Force 
both determined chat D 3ubsmhill capacrty 
improverncw can be achieved by construct- 
nng a new parallel dependent tunway. 

Terminel Ewahations. A key iwuc in the 
tenrtinal development is to achtevc a 
balance between add4 tcrminnl capacity 
and additions to amide and landslde 
capacity. Curb frontage, roadway and 
automobile parking am crincal components. 

Multf-MoiIal Evaluations. "there is 
considerable interest at the Fedenl, State 
and local levels of government to dewlog 
rnent intermodal uansplrtauon systems that 
are economically efficient and improve art 
quality and reduce ;upon cmgestion. 

Financial PIpnnhg. A comprehensive 
financial pia;! and implcmentauon sriatcgy 

must be developad to maximize the Port's 
ability to fund necded capital impmemtnt 
proJects. 

Agreement resulted in substanual noise 
reduction programs, now being imple- 
mented. This agreement plays a vital role 
in existing and future planning efforts at the 
arprt and has been incorpontesl into the 
recently completed FAR Part 150 Study 
1993 Amendments. However. those 
amendments did aot m i d e t  the 
impiementatlon of a third runway, and thus 
the Nwse Exposure Maps that were 
generatad in the swdy will n q u r n  updating 
io consider the third NRWY option. 

Pmees. Public involvement in thc 
planning process i s  an impr tanr  eleinent of 
the Airport Maser Plan Up&&. The 
public invotvement pt6gmT1 developed for 
the study allows for better understanding of 
She sentiments in the surrounding wm- 
muni&s and consu~retivt)y iovolva UE 
public in focused wottrshops for the pmjat. 
Elements of the public involvement pmgnm 
include workshops. pubtic opinion surveys. 
and dissemination of project infomaation 
through n~wslettm and tachnid reports 
prepurr: during the study. 

I 

Part 150 Issues. The Noise Medimtion . 

. 

STUDY SCHE0Ut.E AND 
DOCUMENTA ?ION 

The AirpDrt Master Plan Update is nhaldcd to 
bccompl& in December 1%. During 1994, 
fortcasts were prcpued. ki i i ty  nquirsmenls 
were developed and urdividud opuons for 
acwrnmodaong projected needs wcm evzltatcd. 
In 1995, opuon "packages' uc bung develcpd 
and evaluated and concurrently an 
Environmental l m p r t  Statemart u being 
prepucd. 



The following documents an scneduled to he 
delivemi to the Port during the course of the 
project: The Master Planning Team led hy P&D 

Aviation consists of ten firms which are listcd 
= TechniczI Repon Na. I, Find Work Scope k t o w  with their key responsibilities: 

a 'iechnical Report No. 2A. Market Research P&O Aviation - Project Management, 
Forecasts and Facility Requirements. Aimde 
Planning, Gmund Access Planning, Overall 

m h j e c t 3 r o c h u n  Airport Master Planning and Coordination 

m Technical Report No. 29, Program m O'Nefllt & Company - Public Involvement 

a Parsom lirinckerhoff + Multi-Modal 
x# Twhnicai Report No. 3, Pianning History 

m Thompson Consdtanrt In tmat iod  - 
Tehnicai  Repon No. 4. Facilities Inventory 

m Technicd Repon No. SA. Preliminary B 8 r n M  Dunkettmg & C m p n v  - Pati 

PLANNING TEAM CQMPOSI11UN 

Results 

Development Report 

and Study R.ehuorrships 
Evaluations 

Terminal Planning 

Forecast Repon 150 Inkgnuon 

n Techrncal Report No. 5 ,  Find Forecast 

Technical Report No. 6,  Prciiminvy Airside 
RWn 

Evaluation Repon 

Twhnid Report No. 7B. Other Facilities 
Requ~iin:mts  and opuons 

a 3~1)enmd Mwryment R c p n  

a Technical Repan No. 8. 'Package' Evdu- 

I Technical Repon No, 9. Draft of Master 

R Teshnical Report No. 7A. Terminal Options 

ations Report 

Plan UpButc Final Report 

I hirpafi Layout Plan Set 

Final Report 
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SECTION 2 
EXECUTiVE SUMMARY 

Tne cievelcip:neailt m d  evaluation of Terminal 
Options in support of the Sea-Tac Master Pian 
Update an prdimed  on studies p n p a m i  in 
1992 as a part of the T$- 
prOnram (TDP) which was. in turn. based on 
the previous completed in 
1985. The fundamena requirement of this 
element of the Master Plan Update is  that, 
terminal facilities should bc deveiopcd in a 
mannm which achieve a functional equilibrium 
with the landside and airside facilities at the 
airpon. 

To accomplish this terminal planning compncnt 
the following methodology was ustd: 

a Tcan&d Programming: Planning crinrin 
w e n  developed bascd on the demand 
capacity analy3is of the TDP and were 
updated to reflect the revisal M e r  Plan 
activity forecast. These planning criteria 
w e e  u - 4  to define the txtent of terminal 
facilities needed W meet demand ihrough the 

Devtlopment of Options: Terminal 
facilities inventory and options developed in 
!!%e TDP wze upttated to form new terminal 
options. The planning crircria were also n- 
examined UI conjunction with Pos staff, 
airlines. and other terminal users' 
nquinments  to determine whether ciunges 
or adjustments which would influence the 
plans w e n  warranted. Terminal piimr. 
which addressed both interimlshon range 
and projected long range requirements were 
developed for evaluation. 

year 2020. 

Evaluation of Options- The eva lua~os  
criteria defined m the Terminal 
Development Program w e n  wviulai  with 
POS smff to deternine cantinued 
aptliubility. Adjustments we= made as, 
nseswy including redefining or modifying 
cnttna as apprapnatc. An cvlluauon 
wmx or other form of cvduation proass 
was idenufid as the Framework used for 
this cvaluatmn. The bcnfm.s and 
deficiencies of each bcmirul qhon w m  
idafified M d  cornparad. An i m p r l m t  
cemponent of the CValtalrGn was the ab&& 
of an optlon to e~pand incnmurtllty IO 
adjust to the phases of aim& ;md landsadc 
capacity incrrarej which llr contemplated. 

.I Refinement d Options: Following the 
terminal development and evaluahm p r o a s  
the recommended termif& plans w e n  
iunhcr refined to mur~satt addl t rod  
informaltan or c iemm~~ of other plans 
whreh improved them. This pcess also 
integrated addiurnal programs developed 
concurrently which had an influence on the 
plan. The scale and functronal nlvhonships 
of major tvrmnal s o m v t s  a h  under- 
went sum rnodifrcatton. C~ardinatian vnth 
apppopnate pactres, including vrllncs and 
othtr terminal useen. regarding thwr input 
and nvtew wu completed dumg the 
rcfincrncnt procc%s. 

9 Docmentation of Optianu: bust many 
of thc pnor taskc focus upon terrnud- 
specific wlutlons. the reci~-~mendcd pluns' 
nlalronship to the other major coqmncntr 
of the Masker Pian 'Jpdate w a  conuducd. 



To some extent this was carried out through 
other prior tasks; however, the 
doadmentation of the results was included in 
this Task. This required coordination with 
other disciplines and led to some funher 
adjustments and refinements. Results are 
documented both in narrative and graphic 
form for inclusion in the Maskr Plan 
Ueate report. 

In a departure from the original methodology, 
over ten terminal options were developed For 
evaluation. These options addressed planning 
oppcmuniiies IO the north, cemt  and south af 
the existing terminal area. Upon exhaustive 
review and evaluation. the leading option from 
each development area was Klectild foi 
Ldditional refinement. This report provides a 
summary of the termid prognmming, concept 
development. evaluation, and mfinemu\t tasks. 
It is anticipated that the three prefem%l terminal 
options presented in this r e p n  will be hrthcr 
evaluated and refined to a*ve at a single 
itcomnitndcd terminal concept. 

As a point of departure for the planning 
process. the Port of Seattle has adopted the view 
that the terminal cornprmt of t k  Master Plan 
must provide sufficient flexibility tc adapt to 
Changes in airline service, paucnger behavior. 
rcgul8tovy rquircmenu, and other conditions 
which may dcwlop in the future. Expanded 
terminal facilities must tre capable of simui- 
lanmusly satisfying the needs of hubbing, non- 
tubbing. commuter, and international cai i tn .  
Opportunilicr for continued expansion of the 
existing facilities an Iimitcd and expensive. and 
development of any new Facilities must be 
justified on a logical and mt-effcelivc basis 
prior to implementation. 

Perhaps the single most significant point of new 
information to emerge sirice the TDP was 
completed involves the landside mmponent of 
the Master PVan and spccifidly the i d w a y  

serving the terminal cuib. An analysis of the 
terminal roadway sys:em as a pan of the Master 
Plan Upalate has resulted in the determination 
that the existing enplaning/deplaning terminal 
curbs are insufficient to accommodate peak 
forecast demmd for the year 2020. 

This determination considers both the 
configuration of the terminal curb as well as the 
width and !he number of lanes. Some of the 
acccsslc.grcss ramps are also at or near capacity 
during @ periods. While there an ways of 
potentially expanding or modifying :he termired 
curbfront. the fundatnental problem which 
remains is that the configuration of thc tcrminal 
curb has rvolved from the original terminai plan 
in which traffic turns at the midpoint of the 
terminal madway. 'This not mnly creates a point 
of congestion ai the turn itself, but limits the 
extent to which the terminal curb my be 
extmdu! in a linear fashion. The adjiwncy of 
the ttrminal building to the parking $mcmm is 
an additional physial consuaint to expandim% 
the width of the terminal c u h f w t .  

Bemuse of the conclusions of the Master P h ' s  
landside anaiysis. a further major expansion of 
the. existing curbfront sufficierrt to accommodate 
Lhe fanmst demand in UK year 2020 apptan to 
be impncticll, Conespan$ingly. the existing 
ienird should not be expanded funhe in the 
absence of B long-term solulion to itlr existing 
camfrofit problem, This conclusion marks an 
important dcpmurt from ttac premise upon 
which the concepts of the 1985 M;UU Plan and 
1999, Terminal Dcvelopmt Pb. uerc basal. 

In addition, the terminal oirside development 
may k impacted by. and in uun impact, the 
overdl airside uld landside impfwemtnts yet io 
br. identified in the Mastis Pian Update. If a 
significant increase in aircnft gam an provided 
in the existing terminai area, the denlopmt of 
a %cord east pvauel taxiway will W y  be 
required to insure unconsulinad movement of 

2-2 
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a’lri-raft to and from the runway. Likewise, any 
facilities displaced by the construction of 
dddktiond terminal facilities will likely require 
nl,mtion clsewhr-re on the iurport. 

E!?M$Nd?L FB C l i l N  ffECWlREMEAtES 

A facilities prograin has been developed as a 
part of the mater pian in order to quantify the 
tenninal and tenninal~nlakd facilittes requtred 
to accommodate forecast passenger acuvity well 
mto :fir nrxt century. The forecasts prepared 
pnviously as a part of Technical Report No. 5 
t%&gt bum used as ihe basis for es:iniatlnp these 
fbture facility needs. These famasts suggest 
passeager activity growing from 18.8 million 
annual passengers (MAP) in 1993 to 23.8 MAP 
in 2000 and 38.2 MAP in 2020. 

This remind facilities program also anticipates 
the physical quircments of thc tmnirid 
wnctpts being considered in 6 e  Master Plan. 
Depending on the w w p t  being mnsidercd, the 
facilities p g i a m  may dmzatively be tplquind 
to m m r n e d a t c  pasrerigcr traffic within one or 
sevenl unit t e r n i d s  at the airport. b u a  
 he fai5lity nquirerccnb of CORSOlIdatcd vs. 
multiple terminals may be significantly 
difterent, some components of the facility 
program have b*cn cvaluatad under swcral 
differing scrwios to address this wssibility. 
The terminad program for the single terminal 
opuan is pcdicated on a continution of the 
miuol terminal m w p t  pruQoscd in the 1985 
Masrr Plan in which the existing terrninal is 
expandel tu save dl W n g e t  groups at the 
Pipn and the inttmatiord  arrival.^ facilities 
arc rrlocatcd to an expansion of the terminal 
dong Concourse A. The multiple terminal 
option includes consideration of relocating the 
Federal laspection Services (FIS) and all new 
gatcs to the ncw !erminal facilities as well as 
approximately 30% of the foraxst annual 
pauengrx demand. 

The need lo: aircraft parkng positions (gaksl is  
a fundamental criteria in the planning of future 
terminal facilities. Aircraft gate requirements 
not only determine the number of aircraft which 
may be loading and unloading lirnultmwusly, 
but io large part define the configurntion of thc. 
terminal, the building area required, and the 
ability of the airpart to accummodate changes in 
the types of aircraft and airlines serving the 
airport. 

The aircraft gae forecast combiner various 
parameters and projects gate requirements on 
the basis that gate utilization will steadily 
increase from its cumnt (1994) level of 
approximately 210.005) posriengcrslguelyur to 
achieve a urger uti l imh of fomewbat ptnttr 
than 270,000 passmgex3gatelyciF by uI(? ycu  
2010. After this t;ugu i n c m  of 29% i s  
achieved, further increases in utilitnlia wiU be 
rnnore difficult to achieve and have ban forecast 
to incmsc to 3 2 0 . 0  paucneerslgaWytar by 
the year 2@0, e 52% incnu& ftom Existing. 
These foncartj mult in the need to provide an 
increase in tamp frontage from rhe existing 75 
gates to over 100 gates by the year 2020. 

In order to judge the impact of the p m g m  
requirements on the need for new facilities o w r  
the foraast Pimefrpmt. tk foncMt of 
individul l~rminai elements have becn 
c o m b i d  to estimate tom\ incmmcntal (new) 
building area required under boih the con. 
rolidated termid scerwio u#l che new unit 
terminal scenario. The major building etsmu 
included in this estimate include the forecam of 
concourse, ticketing lobby, baggage claim u~il, 
baggage handling anas, and i n t u n a t i d  
arrivals prucwinp axis.  The forzcasts of these 
individual elements are p r a t e d  in subsequtni 

preliminary. thest estimates suggest a ne& to 
add between 500.000 and 550,OOO quare feet of 
new terminal area to the existing 1.9 miurn 
square foot terminal complex within un years to 

mei~?~!~ l l ~  Tabla 4-! Lo 4-15. Wtuk 
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support the forecast levels of passengers and 
aircraft gates. By the year 2020 the existing 
terminal facilities will need to expand by 1. .O to 
1.5 million square feet. of new terminal area to 
support the forecast level of activity. 

DEVELCPMENT OF OPTIONS 

Both the landside and the airside compatibility 
i s u s  have a material impact upon the direction 
tnai future terminal development will take. As 
a sta;ting point. a number of terminal airside 
concepts were developed and reviewed. 7%- 
airside options outlined the gate development 
opportunities of 2 future pslrallel east taximy 
and considered the preservation, partial. and 
complete rcplacemmt oi some existing termid 
gate facilities. The result of this review was the 
development of a wries of planning assumptions 
md the organization of terminal landside 
emccpks into i h m  general development areas is 
the north. s w t h  and center of the existing 
krniinal area. 

The rite to the south of he main terminal is the 
iargcst in terms of total area of the Ihnx 
terminal development weas investigated. The 
site itself is as deep as the entire existing 
temiinal complex and offers the greatest 
expansion potential of arcy option. A iiumber of 
airline maintenance ana3 would likely myire 
removal or relccalion under most of t h e  
development options. In addition. the 
commerciai area immediately to the mlheast of 
Conccrune A could n a d  to be acquired 10 
provide dquatc sufficient area to complete the 
terminal landside deve!opment. South access to 
the airport needs to be considered in any of 
these opticns. Five wrrninal development 
options for the south side site wen investigated. 

The site to the East of the existing main parking 
structure ofien the most ccnual location for 
supplemenmy lmiiside facilities. Because of its 

1 limited site and configuration. only one option 
for this site was investigated. 

upon resolution of the requirements for terminal 
facilities. development opportunities for addi- 
tional or replacement commercial facilities could 
then be considered in either of these areas. 

A site to the north of existing terminal offers a 
smaller. but in some ways less constrained 
location than the south for the development of 
an expanded terminalkndsidc interface. This 
location wwld provide greater proximity to the 
main airport entrance, and could be developed 

Complett development in this area would, how- 
ever, n q u i n  the reloution of a significant 
number of facilities including tht: main airport 
enwmcc road, the airport fimfighting and 
reJcue (ARFF) facility, the USPS ficility and a 
number of cargo and flight kitchen facilities 
prior li, con5truction of the north UNS taminrl. 
Four options we= investigataJ for this location. 

. 

.- 

! 
* 

rrithout additional property acquisition. . -  
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a FkxibiiHy: Ability of the terminal concept 
to accommodate the number and mix of air- 
crafl parking positions a5 defined in the 
forecast iuxl facilitate cross-uiilization by 
different airlines. 

Accm: Ability of the terminal concept to 
facilitate rmconutmned aircraft access 
between the krminal area and !he taxiway 
system. 

Maneuvcrsbility: Ability of the concept to 
facilitate amxzft maneuvering uithin the 
immertia!c terminal and aircraft parbng 
arcas. 

Twmlnat Criteria 

a Bolan~a.: Ttre czphility of Ihc ttmid 
concept to mWnltntly combmt sufficient 
airs& and :ands.cfe -pacity and a&pt to 
Ibe functiod rcqtiinincnU of mch as 
dcfinal in tht Master Pian. 

8 Capacity: Ability of the concept to 
accomwxdatcr the forsast prqrain IC. an 
cconornicitl, efficmit manner w!tk 
cc;nsideatiorn of exsting Functional and 
uchitactural d i t i o n s .  

e Coavcnkrm: ??re ability of the concept to 
facrlrtate passenger mnvmimcc and er-hncc 
the travel experience by opnmtzing 
onentauon. walking dismces, level 
changes, acctsubility , m i h e r .  and 
connecting times. 

through constructson with a rnmirnurn of 
disruption. 

Flexibility: Ability of a~rport and tenants to 
adapt to changing marketing and opmatmg 
requirements with minimal changes to the 
terminal. 

Landside Criteria 

D a39pPcily: Abiiity of the landside 
development concept to provide sufficient 
landside are8 convenient to the tenn~nzi to 
accammvdatc fonuut nquinmenls with 
minimal or no congemon (level of stwlce 
'C' ar better]. 

Smplirity: Ability of thc landside conapt 
to pron& rapid dnvcr orientadon and case 
Of mwcmcnt tdfrorn d landside dements. 

Condmctsbilky: The ability of the 
Idside concept to mainrain ongowg 
opcntions thmugh VUIOUS ansmcuon 
phases with minimal disniptron  an^ the 
degree to which it dots (or docs not) rely on 
w w m i n  futun eawmmts. ucqwtitions, wd 
facility ttloc;lllonr 

a CompatibiUty: Compatibility of -3te 
Izndude mcepl with wusung regtonal 
access pinu and flows as well as wiih 
h t u n  anucipatd regional vansportation 
networks and t e rmid  area interface points. 

CondructabKity: Ability of the concept IO @ New Construction: An!icipnted 
be implemented in B cost effective. u~suuction cost premiums us0ci;lUd with 
incremental f a i o n .  Constructability tcnninal, Imdside (K Pirride options 
includes consideration of property including q u i d  temporafy or interim 

r e q u i d ,  as well a staging areas and 
construction access. Equally imponant is @ Special Sysltnre: implied capital and 
the ability to maintain angoing oprratims operating czostr resultin& from the 

rrlocauons and acquisitions which may be StnicrUreS. 



development of mechanical systems for the 
intra- and inter-temiinal movement of people 
or baggage. 

m Facility Relocations: Costs of 
reIwting/replacing existing facilities. 
property acquisition. and other S-&C 
prepamtion projects pnor to construction. 

Perhaps the single most important .laclor to 
emerge during the~evaluation process was the 
neert 00 incorporate flexibility and adaptability 10 
change as operational rcquiremen:s itt Sea-T:,C 
con!irlue to evolve in the future. in addition to 
qxmtianal flcxibiiity, the nced to provide for 
incremental growth in the tcminal if impmani 
and to accomplish this the terminal should be 
designed to accommrxlate s wide range of 
a h r a f t  typts and sizes in the future. Finally. 
the potential for futwe enbancement of the 
achikc:irai character of !b.c airpart as !hi: 
major international and dumutic gttway to the 
irorthwestem United Statcs was an important 
point of consideration. 

The pteiiminary ' cvaluauon p m w  was 
performed on each of the conlqtual tefmini 
opons. and the t h m  highst scoring 
developen: scenarios from each group were 
:dentifid for furtker nfinmeni uid evaluation. 
Selected conceptual terminal devetopnlent 
wcnarios have been based OR Option A-2. 
Option E. and a hybrid of Options C-2. 3 and 
4. These options are p m t d  as Figurrs 2-1 
!a 2-3 and sumawinzcll in Table 2-1. 

The three shartlktcf! Options for the Sm-Tac 
Master Plan Update xflect a number of opuons 
which may be appropriate io~mect differing 
operational scenmos which develop in the 
future. These option3 arc not nec&ly 
mutually exclusive of one another. and my be 
combined as functional requirements continue to 
evolve. Far example, development of terminal 
fxiiities to the south should not necessarily 

preclude the development of tenninal facilitla 
to the north should this prove pachcai or 
desirable for additional capacity or funclional 
improvement. 

In summary. the key to a sucsessful terminal 
plan lies in achieving a balance between the 
amide. terminal and landxide elements and SO 
allow shesc elements io bc expanded 
incremenully in the most cost effectivc and 
optnhonally efficient m n e t  possible and 
enhance boa atrline opraoons. and t??e 
passenger conveniencc. 

NEXT STEPS 

The next step in the terminal evalwtran pmcw 
will be to consider the differnag in 
environrnmlal impact b e t m  Iht thm options. 
and :o aascJf the effnt of a c h  option on the 
ability to pf~vidc othu quahatwe and 
quanntauue airport impravtmenta. These othar 
needs include but arc nul limited to cargo, 
vrcxafi wntenartcc. fire and rescue. pol~ce, air 
traffic contml. and general aviation. 

Once the* collakxai impacts pn idmutied and 
resolved. rhe thme teimtnnl con- wall bs 
further refiiial into OM, hybnd alumative 
which rncorporaus &e most desirable features 
of each into a single, unified framework for 
future. development. 
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S€CTION 3 
TERMINAL PLANNINO ODJECnVES 

INTRODUCTiON 

The development and evaluation of terminal 
development options for the Sea-Tac Master 
Plan Update ai- ptedicatcd on studies prepared 
in t992 as apart of the 

(TDP) which was, in turn, based on 
the previous completed in 
1985. The fundamental requireinent of this 
element of the Master Plan IS that terminal 
facilities should be developed to achieve and 
maintain long-term balance with the landside 
and airsrde components of the Airport. AS 
defined in the pmjet workscop. thne tetmilul 
devdgmeat ophons are to ole considwwl and 
edwwl, These opuons are to foeus on the 
ccmpztibiity of the terminal wit!! landsrde and 
amide requirements in satisfying the future 
needs of the Airpoft. The focus of this maser 
plan tcnnrnaj devclopmnt effort will therefon 
be to identify a broad range of functional and 
cpzrational improvements rsquind within the 
tctminal area. rather than detail specific 
improvements to th t  terminal itself. 

change ovw the pwt seved ytus. with ~ i y  
of thw changes w u m n g  since the "9P was 
completed in early 1992. The TDP idenhficd 
thne important condibons which wen expaled 
to have a dramatic impact upon Sea-Tac's 
future: 

Like mafiy aiWrU, Sa-T?C h SeQt dnmtic 

7 % ~  rmi,Jbmi and conriming growrh of !mh 
domestic and tntcrnarional fraffic (with 
i t t 6 C ~ ~ O M ~  trtdfic growth approximately 
SO% grscler than domestic). 

While domestic traffic has continued to 
grow, international traffic has declined 
since the TDY was compieted 27d is now 

approximately half what it was when the 
TDP was completed. The innoduction of 
longm range international aircraft such as 
the €3747-400 bas permitted cibcs such ps 
Chiago md San Francisco to absorb much 
of the g r o a h  in international traffic that 
might otherwise have occurrcri at SutUe. 

fhe hvbbing pf three major corners with 
tke possibility of afolrnh mJjor carner W 

8 

1R t k / u r u W .  

While domuiic W i c  growth has rana id  
strong at S e a - T a c ,  t h e  d e c l i n e  in  
international traffic has contributd to a 
levtling-off of casc-west hubbuig activity. 
Sea-Tac remains a strong northlsouth 
connecting, hub. It is udtemrr as to whezher 
the pectnt entrance. of lowcost, &on-haul 
airlines such as Soulhwesc Airlines u, the 
SC~I-T~SC mkt lesd to funhw changts 
in the  competitive environment at the 
AltpoIt. 

Thc rope of thc TDP wu foclwd on the 
terminal i W f  and did ~ K H  include d y s i s  
of either LaMFsidt or oirside capacities, or 
the amstminu these dmmu might place 
on future terminal requirements. Recent 
studies a3 a plrt of rhe Mnstci P h  Update 
have revealed thr: landside (primarily 
curbside and terminal roadway) capacity 
limitations at peak periods may posc a more 
immediate constraint to mMuad develop- 
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ment of the existing terminal than was 
originally considered during the TDP. 

The foregoing points highlight only some of the 
elements which may continue to shape the future 
of Sea-Tac. The key to achieving the most 
appropriate terminal planning solution lies in 
maintaining P long-term balanced capacity 
between the airside. terminal, and landside 
elements. 

BACKGROUND 

Many of the conditions limiting tbe future 
planning of the lerminai facikities at Sea-Tac 
may be found hi the origins of the airport when 
two airlines. Northwest and United. sewed the 
Airport in 1949. Tht: original terminal provided 
ground level loading of aircraft and was 
developed in the apex of two intersecting 
runways, long since abandoned. This runway 
configuration lead to rhe 90" configurntion of 
the  terminal, its roadway system. and its 
resulting impact on landride acces.s/cgwss. 

The originai terminal facilities, including 
support systems and tandsidiainide interfaces 
have been madifid m.my times during the past 
~ ~ e r a l  d a d = .  but all of ihcse ~ser i t ia l ly  bulit 
upon the 1949 terminai landside plan. The 
terminal modification projects of 1959, 1961, 
1964-6?, and t970-73 gave the terminal its 
present size and form including i:s Satrl:itr 
Transit System (STS!. satellites, roadways and 
parking swcturr. While thesc devciopments 
responded to the logid and incnmtai growth 
in demand for gate capacity at the terminal. they 
did not ntxessariiy balance this growth with 
corresponding airside and landside capacity. 
Further expansions of the main terminal in 1983 
and I986 responded to the demand for improved 
intcmaticnal facicilities and ticketing, 10 the point 
w h e n  Imwble space in the terminal is  virtually 
fully subscribed and most faciiities are now 
occupied. The only notzb!e exception to this is 

the 'esplanade' area between the terminal and 
concourses. The most recent addition to the 
terininai was the extension of Concourse D. and 
the Gateway 2OQO Fedevelopmen! of Concourses 
B. and C in 1992. 

The ongoing studies of the Master Plan Update 
have revealed that the future operational and 
area requirements of both airside and landside 
elenients will have a material impact upon the 
potential for future development of expanded 
terminal facilities. This necessitates a broader ... 
look at wider range of terminal options than vlas 
considend during the development of the TDP. 
A sutcwful filture terminal plan will n d  to 
address tho limitations placed upoa gate 
development by airfield capacity and taxiway 
improvements, landside capacity limitations 
resulting from the existing terminal roadway 
geometry and capacity. and be responsive to 
Port policy. Figure 3-t identifies the cumnt 
terminal configuration. 

OVERALL PUNNINQ GOALS 

The Port of Seattle (POS) hac c o n c u d  with 
the goal that the terminal componcn! of the 
Master Plan must provide as much flexibility as 
possible to meet changes in airline service, 
passenger behavior. regulatory rquitemmts. 
and othcr conditions which may develop in UIG 
future. Expanded terminal facilities must be 
capable of simultaneously satisfying the needs of 
hubbing, nun-hubbing. commuter, and inter- 
national carriers, their passengers. and ober 
visitors to the facility. Opportunities for 
continued expu,sion of thc existing facilities a r ~  
limited and expensive, and d d o p m a r t  of any 
new facilities must be justified on a logial and 
cost-effective basis prior to im,plementation. 

The following general planning and design goals 
and objectires havc been suggested by the 
plannihg team for use in developing and 
evaluating alternative terminal O M I C ~ P U .  It is 

. 

.. 
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- 
important to note that, wherever possible. these 
goals and objectives have been related to the 
strategic goals of the PQS uiiderstocid by the 
Master Plan Team for the Master Plan Update. 
These g d s  md objectives are as fo!iOWs: 

0 

e 

Io 

That any future terminal development will 
take maximum advantage of rrislfng 
fadtie3 in order to minimize construction 
cost and disruption to ongoing operations. 

Any long-term terminal development should 
balance the capacities of it3 rerarinal, 
d r d e  and b d s i d e  conponcnts with each 
other and against !he demands Of &her tand 
iim at the airport. This will irecome an 
increasingly important considcntion as the 
urmin?l gmws iocrcment.ally to rntet hoe- 
term requirements leading tD an ultimate 
long rmge contigumion. 

The terminaf canccpks should permit 
Jhibiliry in design to urommdate future 
variations in the program requiremenu (Le. 
hub wnuios. rapid growth in i n t c m a i i ~ ~  
lmffrc. changes in security concxpu, etc). 

T h e  terminal  should be planned to 
n ~ r i m i z e  incnmenralgmwrh ngpmn&irs 
while rninhidng iarmarrnkd roa~nrcfion 
CQUS to the maximum extent pessible. T ~ E  
terminal tecommcndaticns must allow Sea- 
Tic io remain cnmpetitive with othcr 
airports f rom a cost-per-enplancment 
swdpoin:. 

Aircraft gates and parking areas should SC 
configured to facilitate vncoarrmined 
movement and r rhanco  ihr safcrp of 
aircraft moving to and from the airfield. 
Provision of a second cast parallel taxiway 
on the terminal apron hu bccn coasidcred 
a iikely opmtiorul requirtinenr by the y t u  
2020 to faci l i ta te  aErcraft ground 
maneuvering even though h i s  improvement 

may limit use of existing gates on the west 
sides of Concourses B and C. 

The terminal design should continue lo 

enplaning and deplaning functions while 

able dimncc citcria (Le. passenger flow, 
baggage flow, vehicular flow urd wMces. 
esc.). Passenger orientation should d y  on 
good architectural design for “intuitive 
wayfinding’ rather than elaborate signage. 

* The terminal conccppl should endeavor to 
nduce eennecting rimer at the Airport. 
Lengthy connect times increase airline 
costs, degrade p w n g t r  convenience, and 
tmpaa %-Tis’s cornphvencsr wth other 
inutnsluanal airports. Termid c m a p t ~ ~  
should recognize the need to move both 
pwcngers and bags from gate to gAte in 
the lwt amount of rime. 

* Surrounding infrastructure should be 

coSlt while providing the framework for 
orderly growth to accommocfite long-mgt 
demand. Te the extent possible, noa- 
terminal land-ults should be iocated clear 
of terminal expansien areas in order to 
owid crrating new constmints to future 
terminal development. 

To the degree pcnuble. vehirularlpedestnvr 
sontkcts should be minimtted and illtanr- 
uvcs to the use of pnvate cars should be 
tncounga$. 

Sea-Tac not only serves the Seattle 
metropol i tan area, but i s  a major 
international girteway to the Pacific Rim. 
Fer this mwn, the terminal &odd d v e  
io achieve the highest standard of user 
cuqfort tusi conve&nre possible, serve as 
a window tb 6hc crtlturd diVeKitj and 

m 

provide segararion offlow between * 

albmng c&& of O&R&OJI a d  ~ - I I -  
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histav of the Pacific Northwest. and reflect 
the p d e  and csoaliv& of the residents of 
the Puget Sound region. 

The foregoing goals were carefully considered 
during the terminal options development process 
as further defined in che following sections of 
this report. 

BASC PL&Nhf/NG PARAMErERS 

Fundamental to any terminal development study 
an c e h ' n  basic piarming criteria which shimld 
be established early and applied in a comistent 
manner to ensure that options are fai7ly and 
uniformly denlopad and evaluated. Cents3 to 
the success of the mornmended remind plan is 
an undeistanding af the physical limitations of 
the available site as wii as he opyortunitiw for 
development. Figure 3-2 bmsdly~ & A m  some 
of the rnajdr factors affecting future terminal 
dcvelopmeni at Sea-Tac. Identified in this 
exhibit are important landside, curbside and 
airside constaints to !.he mfi and wesl of the 
'terminal. ils wet1 as facihties ant! orher potmtid 
points of confiict to the. ~orth and south of the 
terminal. The afea rernahing within thcsc 
constraints  ha5 been considered as the  
developmcnt wne for icnninal options. 

Also fundamental 10 ihc terminal planning 
process are consideration of the four basic 
terminal mncepts as defined in FAA Pianning 
Guideiinw (FAA-RD-75- I91 and DOT-FA-72- 
WA 2950). The four basic mW comcpls 
art pier, sakliitz, Linear and i ra i i spt t i  and 
tach was considered during the planning pmess 
for Sea-fac. The concepts a r t  defined ti 
fOk!Wt. 

l?m PIsr Conwpr I F l g m  3-31 

The Pier Concept (Figure 3-3) is defined by 
aircraft parked dong pim extending from the 
main terminal building. Aircraft are usually 

arranged around the axis of the pier in a pegn- 
dicular nose-in parked relationship. Each pier 
typically may have a row of aircraft gate 
positions on one or 'both sides. with the pass- 
enger right-of-way or concaufsc running along 
the axis of the pier, which serves OS the  
circulat~on space for enplaning and deplaning 
pwngen .  Awcss to the terminal M is at 
the- base of the concourse ar pier. 

The pier concept provides both superior 
passenger connections wirhrn the pier itself, and 
direct access to the terminal for twminating 
plr~.rengcrs. The drawbacks of lhe pier concept 
ate that walking distances m a y  become 
c x c e s s ~ ~ c ,  and aircraft mancuvering may 
become mstmncd in a 'cui&slc'. 

??m S.r&n Conmpt t@um 3-31 

The %!ellilt Concept Figure 3-33 M~SIPU of a 
buiiding providing aircraft gates which i s  
s2pwated fmm lhe ternrind and is  r a h d  by 
means of either a surface, underground, or 
above-grade connector. The aircraft are 
normally parked In a nose-rn arrangement 
around the satellite, which aur provide nWr 
common Or individual departure lounges. 
AthWHarufield and Terminal I at Chicago 
O'Harc arc examples of satellite terminal 
ixmcqxs. T%c fpttllllc Eoncrpt p v l d c s  bdh 
superior passenger connections within the 
concourse ttrclf, and grncnlly unconstrained 
aircraft movement on t h e  apron* The 
drawbacks of the ratttlile concept me that 
unlhng distances gemally requuc inechnnierl 
people mown. pnd clear pvsengu orientatton 
ktwcm the nkllite and the  mill^ ttnniRpl is 
oft& difficult. 

fk. Lh#pu mncept IF&- 3-31 

Am& arc located dimtly along tlre ritsidt 
facc of the mun building m a L k a r  Carcrpz 
(Figure 3-31. A concourse may be located 
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parallel to, or within the terininai face, nearest 
the apron. with access IO the terminal and 
arcraft gate positions at regular intervals. The 
linear configuration may be either centralized or 
decentraiired, depending upon how the con- 
course connector is extended from the terminal 
core. With the advent of security checkpoints 
:he Linear Concept lost one of its main 
advantages: ease of f access and relatively short 
curb-to-gate walking distances for originating 
anb'or terminating passengers. It is. however. 
id& for long. thin sites. Also. the a n t  trend 
of mniers to hub their operations at an airpo:t 
often results in longer average walWng distances 
for interlinc passengers in iincar terminals. The 
best exanples of linear terminals are found at 
Kansas City and Dallas-Ft. Worth. 

The ?rarrspsrter C;oncepi EF&upe 3-31 

Aircmft and aircdt-ur&!ing functions in the 
Transporter Cmcep! (Figure 3-31 are remotely 
located from the termirral. The connection 
bclwm the aircnft and ihe terminal is provided 
by vehicular transport for enplaning and deplan- 
ing passengers. The original transporter 
concept twisioned the use of the transporter 
vehicle as the departure lounge although a m w  
common application is a busing opention. In 
high activity situations. an excessive number of 
transponer vehicles my be required. multing 
in high operating costs. potential congestion 
during pzaks, and low uti:ization during off- 
peak periods. For this reason, consideration 
should be given 10 the incorporation of iarge 
boarding ill= or departure lounges in the nuin  
terminal element. 

Most tmsponcrs at U.S. airpons arc used oniy 
as supplemenlary gates due to the additional 
transit lime involved in the operation and the 
overall inconvenience of the operation to 
passengers. Perhaps the most wc!l-known trans- 
prier terminal was originally built at Dulles 
Airport, but this is currently being modified to 

a satellite m g e m e n t  to improve passenger and 
operational convenience. Apron buses used as 
transporters are  also found in  commuter 
operations where ramp area adjacent to the main 
terminal is cithcr unavailable or available only 
at a premium. 

A given terminal plan may incorporate one or 
more of the four basic terminal concepts 
simultaneously. The existing facilities at Sea- 
Tac are a combination of pier, satellite. and 
linmr concepts. The North and South SakiIitos 
operate as satellilcs. with piers at Concourses B 
and (3. and linear gates at Concourses A and D. 

To maintain consistency in the comparison of 
alternative concepts. a series cf design aimaft 
parking modules were developed and u d  in the 
examiriation.of each concept of future ~rmiral 
development. Thew a i rcd t  parking modules 
an shown in Figures 3-4 and 3-5. and prrvidc 
for an interchangeable mix of wide and IUITOW- 
boditd aircraft of the type currently used and 
forecast for Seattle for both domestic and inter- 
national operations. Because commuters a n  a 
significant part of the opation, the ramp depth 
suggested for these modules also provides for 
planned interchangeability between commuter 
and wide and nanow-kmdied aircraft types. 

This approach provides a consistent means of 
measuring the gates among the terminal con- 
cep t s  being examined  s imi l a r  to the  
NarrowEody Equivalent Gate (NBEG) index 
used in the tLminal progamming section. The 
use of interchangeable aircraft modules for 
planning purposes also permits a degree of 
flexibility to aCCOmmodaKC individual airline 
requirements as lhey may shift over time. This 
could involve growth in commuter operations 
and replacement of smaller aircdt with larger 
aircraft to serve increasing passenger demand. 

The foregoing physical planning parameters, 
c0uplc.d with the space program and overall 
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planning goa ls  se rve  a s  the basis for 
development of future terminal options. 

DEVELOPMENT OF ERMIMAL OPTIONS 

As defind in the work scope of the Master Plan 
Update, the terminal planning process was to bc 
bawd upon the findings of the 19992 TDP (which 
in turn was based on the finding, of the 1985 
Master Plan Update for Seattle-Tacoma 
International Airport prepared by Peat 
Marwick I TRA). It i s  no: the intent of the 
cumnt Master Plan Update to reinvent terminal 
options which have previously been investi- 
gated. but rather to revisit, refine. and validate. 
or rnodify the ncommended terminal plan of the 
TDP. 

Because of the uncertainty regarding long tern 
regional airpan options, the TDP was split into 
t w o  components. w i t h  P pre-2000 plan 
accommodating the most likely terminal 
cxpaslsion requirements,  and^ the p6st-2ooO plan 
providing a range of three options consistent 
with !.he regional options being considered. 
Some of the key features of the pre- and p031- 
2 W l  plans m summarized below. 

he-2000 brmha! Dsvdopmen: 

Expansion of the main terminal for ticketing 
and baggage c!airn. 

improvements to interline and outbund 
baggage systems. 

Expansion and refurbishmcnt of Concourse 
A for additional aircraft parking. 

Expansion of the South Satellite for 
addit~ional holdrwm, in-transit facilities. 
and public circulation (no FIS expansion). 

Preparation for the relocation of FIS 
facilities to Concoum A. 

a 

a 

m Conwurst D office buildinglhotel 

?ost-2000 Terminal Dswbpment 

m Expansion of main terminal providing 
additional ticketing and baggage claim 

Signifiant improvements to interline and 
outbound baggage systems 

m Further cxpansionlrcfirrbiihment of 
Concount A 

Further expansion of the Nonh and Sou* 
Satellites 

m 

Exppns~un OF parlung structure 

Relocation of intcmatlonal arrivals filcitics 
to Crncoursc h and extension of the 
terminal &way to saw thue facilities 

Related utilities. site preparation, and 
facility wlocauons 

Bsaupe all of the forcgoinp rccommcndat~ons 
for Both prr- and post-2OOO tenturul develop 
ment fosused primirtly upon the kerminal 
facility as M mtiepcndent entity, the urfluenct 
and impact that future landside or airtide 
tsqutrsmenu might have upon tht termtnal m 
not fully rerlimd in the TDP. AddinMlully, 11 
was the m a t  of the Po5 th;lt theTDPpmnBe 
a framework of apdons md m m - w  
which  may be considered by the POS ~n 
dewloping the kminai during the pae-2000 and 
post-2ooO u m e f m .  It s!ould k snuskd that 
the TDP report was intended as a *living 
document’ by the  POS which could be 
‘adjusted snd modified a$ necessary to 
accommodate changing condtuons at Sa-Tac 
whrch arc ccmn to occur ir. tkc fuhue.’ This 
flexible approa~h aublcd the Pcrs to be rtzp6n- 
sive to a number of changes which WQC wrpnti- 
cipalad w h  the TDP was completed in 1m. 
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Perhaps the most significant point of new 
information to emerge since the TDP was 
completed involves the landside component - 
specifically the madways serving the terminal 
curb. An analysis of the terminal roadway 
system conducted as i? part of :he Master Plan 
Update has determined that ihe existing 
enplaningldeplaning terminal roadways and on- 
site parking are insufficient to accornrnodate 
forecast demand for the year 2020 and may 
require substantial modifications to avoid 
unacceptabir congestion and delays between the 
years 2000 and 2010. 

This  conclusion considers both the configuration 
of the krm:nal curb as well as the width and the 
number of lanes. Sone of the accesslegress 
m p s  are ct~mently at or n a r  capacity during 
peak periods. While there are  ways of 
expanding or modifying the terminal curbfront, 
the fundamemi  pmblem which nmains is that 
the configur-ation of the terminal curb has 
evolved from the original terminal plan in which 
traffic pivots upon a point (or elbow) at the 
apex of the terminal roadway. This not only 
 create^ a pin!  of congestion at the elbow, but 
limits the extent to which the terminal curb may 
be cxrended in a linear fashion. The adjacency 
of lite terminal building to Ihe parking suucture 
is an additional. relatively permanent constrain1 
to expanding the width of the te rmina l  
curbfront. Furtherman, the numkr of h s .  
sight distances and turn radii limit the capacity 
of the existing roadwily system. 

Based on the findings of the landside analysis. 
it was determined that a further major expansion 
of the existing curbfront would provide 
insufficient capacity to fuly accommodate the 
forecast demand in the year 2020. Correspond- 
ingly.  the existing terminal zhould not be 
expanded indetinitety in the absence of a long- 
term solution to iu existing curbfront capcity 
problem. This conclusion marks an important 
amendrnent 10 the premise upon which the 

c e n t d i d  terminal concepts of the 1985 Master 
Plan and 1932 TDP were based. 

Resent POS development of curbside facilities 
for shuttle and courtesy vans in the parking 
garage are of great immediate help. The 
!andside analysis also points out the long-nnge 
demands of increased passenger traffic and the 
need to improve m s i t  servi~es to the terminal 
compiex can not be easily or convenienely 
accommodated 2: the present terminal due to 
access constminu. 

In addition, the terminal airside development 
may be impacted by, and in turn impact, the 
overall airside improvemetits to bc identified in 
the Master Plan Update. The development of a 
second a t  parallel taxiway to facilitate OU’RSS 
to and from the runway may be indicated by 
further airfield capacity analysis and will be 
even mon desirable if a significant increase in 
gazes are pmvided in the existing m i n d  u ~ a ,  

A 
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SECTION 4 
T&RtWlNAL FAGILIN REaUJREM€NTS 

INTRODUCTION 

A facilities program has bccn developed as pa13 
of the Master Plan Update in order IO quantify 
the terminal and sennind-relatd facilities 
r q u i n d  to Iccommcdate fancast passenger 
activity over the n t x !  twenty yeas .  The 
forecasts prepand previously ari a part of 
Technical Rep~t l  No. 5 have been used as the 
Wis for estimating thew future iacility needs. 
A wmmvy. of the annual, p k  month. and 
avenge day pmk month pawngcr fonc;rsts 
h i 0  Tachniczl Rtporl No. 5 arc pmrttad in 
Table 4- I .  

This terminal facilities progmn also begins lo 
vrticipare the physicai requirements of the 
Tcnninal Concepts beicg consikw! in &e 
Master Plan. Depending on the m c q t  being 
considcd, the facilities program may 
all~nlatively be required to accommodate 
passenger tmffic within one or severdl unit 
terminals it1 the airport. Bcgusc the firility 
quiremenu of single vs. multiple terminals 
m a y  be significantly different, some oilmponrnts 
of ihc faciliry program I;ave banr cuaimed 
under sevenl differing scenarios to address this 
possibility. 'lhe resulting facility prognms haw 
becn developed to a d d m  eiUw expansion ot' 
the existing terminal facilities in a single 
t m i n a l  iocatido or devtiopmeni of a w w  unit 
terminal. 

~ h c  ternid ptognm fop thesingle termin& 
option is predicated on a continuation of the 
central wmiMI1 conapt proposed in the 1985 
Masur Plan in which the existing terminal i s  
expanded to serve all w n g e r  groups at tk 
dtpon. The multiple m i n d  option includes 
considention of rclccating the Fcdenl 
Inspection sttvices IFIS) IO new terminal 

facilities s well as the accommodahon of 
approximately 30% of the foncast annual 
passenger demand for the year 2020. 

Progmv criteria have been sclcctai to reflect 
the size and opcraung charaerensbcs of Sea-Tac 
wherever posible and are a combination of 
cxistlng supplyidemand ratios, common industry 
planning standuds, passenger pmccsrulg cntena 
dexnbed tn the Master Plan. and cnterih 
developed by cornpanson with other acrpotts 
sound the U.S. and the world. In addiuon to 
utiltnag tha r e v i d  p m g e r  fotcoru, some 
auumpbons have been ma& regarding the 
cmbnuity of acuvity patterns and the behanor 
of users of the terminal. In general, it is 
a..med that the led and composition of 
puunger 3crVIce wlll follow Ihe forecarts 
pnpvcd in Technical Repon No. 5.  In t!!e 
programming of some terminal elements. then- 
is aim mnudemiion given to mmmmodaung an 
incrtascd n u m b u  of urlies a~ ulc tmnuul in 
the future. 

finaliy. plnnningquMionnairu which raqueattd 
information on !heir existing and fonast  
terminal facility rquinment3 were Uiltribuvd 
1.0 the airlines serving the airport in April 1994. 
While these questiomairss pmvided uahi  
information on individual airline interest in 
specific tcrmiml impravtmcnrs, the formast for 
mosi terminal facilities is bvsd u p ~ n  an 
aggwgatcd, independent estimate, rather thur 
the summztim of individual airline rcqwsl~. 
The qwtiondins therefore have b a n  usbct to 
provide insight. direction. ~JU! verifimtion of 
specific components of rhe fpcilitim program. 
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PASSENGER ACTtVITY FORECASTS 

As noted previously, the annual passenger 
foru!.asts in Technical Report No. 5 have bam 
used as the basis for evaluating future terminal 
requirements. These passenger forecasts. 
however, q u i r e  additional refinement for use 
in the consideration of terminal facility 
rquinments .  The forecasts in Technical 
Report No. 5 project annual and peak hour air 
tarsier, commuter, and international passenger 
activity. For the purposes of terminal planning, 
however. all three of these groups must be 
combined when considering enplaning facility 
requirements. Facility requirements for 
depizning passenger activity must be split into 
international and domestic components but with 
Canadian (international) arrivals included with 
domestic passengers. 

In order to adjust the peak hour forecasts 10 lake 
these distinctions into consideration. the Official 
Airline Guide (DAG) schedule for Se;r-Tac 
during the peak month of August 8-14. 1993 
w e e  calibntcd to airport records far the same 
period which showed an aveqe-day. prL- 
month activity 09 36.500 e n p i a n e m u .  Using 
this schedule data. non-Canadian international 
arrivals were analyzed separately from U.S. and 
Cmadian arrivals and unique pakrng 
characteristics WWT determined for cach. The 
daily p h n g  characteristics (as measured in 
arriving and departing seats) mult~ng from the 
analysis of one week's ckta is presentGd in 

The avcnrgc ratio of rpmk hour to daily activity 
from this OAG data was thm multiplid by Ute 
average daily pasangers f o n a t t  in Technical 
Repn No. 5 to revise the estimates of peak 
hour pasxnger activity in each category. These 
revised peak hour passenger fo~ecasw are 
presented in Table 4-5. It is worth noting tha~ 
the peak hour arriving passenger lcwls are 
somewhat higher m this analysis than in the 

T&Ics 4-2. 4-3, and 4 4 .  

comparable August 1993 estimates contained in 
Technical Report No. 5 .  The resulting 
deplaning peak hour load focrors, however, arc 
consistent with thon of the enplaning peaks and 
an therefore considered rraJonable estimates to 
be used in terminal programming. 

Due to the consideration of multiple unit 
terminals, one final adaptation of the parsenger 
demand fotrcarts is required. The planning o? 
each unit terminal should bc biwd upon the 
peak activity i t  will be e~pcctbll to mornmo. 
date. While this can only be determined with 
any accuracy by analyzing the flight zchcduln 
of the airline tenants of thost utrit rUminals. the 
number of gates pmvidcd at each ufit Icrmirul 
has beur used as an indicator of future 
pcwenger activity in this progmm. 

For the ipurpo%?s of the Master P h  Update. 
these demands have been cstimalrd by w m i n g  
a 30% - 70% 5pht krwccn the gaw pf the new 
unit terminaf(sf and *hose of  ti^ existing 
terminal. This  split of gates assume the 
allocation of rtl of the new gates f o w  for 
2020 to the new unit u z m d ( r )  as a worst-case 
secn?rio. Unda this demand b o ,  & 
terminal will haw? i& own unique p& activity 
chrracicristics which will determine its facility 
requirtmenu. 

Because UK mi0 of peak hour yctivity to daily 
iclivily dscwaes iu ovcrnlt pauengcr a c t i v i ~ ~  
incncases, the sum of lhoe scpmte unii 
turninid pakr for any given you will c a d  
that of a single c e n t d i d  'm5na.t. For this 
rtaxw, and baawc of thc mxasary duplication 
of faciiities. t w ~  scppnlc fxilities will tquLz 
a greater amount of a m  than one ungle 
faci!i!y. 

AiRCRRff GA ff REOUIREMENTS 

The nmd for aircrafr p v h n g  pasitions @ms) is 
a fundarnend otiteria in the planning of future 
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tabla 4-3 
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terminal facilities. Aircraft gate requirements 
not only determine the number of aircrafa which 
may be loading and unloading simultaneously, 
but in large part define the configuration of the 
terminal, the building area required, and thc 
ability of the airpor; to accommodate changes in 
the types of aircraft and airlines serving the 
airport. 

Cecause of the significant difference in physical 
requirements of a? individual gate. and in order 
to standardize the definition of ‘gate’ in 
evaluating aircraft gate raquifemenis, a 
NarrowBody Equivalent Gate (NBEG) statktic 
has been used in this report to normali7. ramp 
frontage demand aid capacity to that of a 
typical narrowbody aircraft. This index uses 
FAA arrcrafi taxiway design group criteria (AC 
150-5300- 13) and classifies the amount of space 
each aircraft requires on the aircraft parking 
ramp based upon the maximum wingspan of 
aircraft in each group. The multing index may 
be used to more accurately compare Sea-Tx 
with other airports as well as to evaluaCe the 
relative capacity of alternative concepts without 
king . misled by altcmtive parking configun- 
uons. The individual aircraft design groups and 
NREC index for each group are lis& aJong 
with baseline airport and international fleet mix 
in Tables 4-6 and 4-7. 

These coefficients have been extensivcty used in 
the dcscripiion and estimation of both existing 
and future gate requirements at Seattle. The 
actual count of aircm”~ parking positions for a 
given configuration azt hereafter referred to a 
Nominal Gates, while effective m y  frontage is 
meawred in NBEG. 

A number of facton at Sa-Tac suggest a 
significant increase in passengers per opcntim 
in the fuaure. Thcsc factors include (1) the 
continuing utnd towards higher capacity aircraft 
to achieve lower costs per passenger and/or 
greater paylaad mge.  (2)  the continued satura- 

tion of existing commuter markets and a shift in 
the accommodation of commuter passengers by 
larger aircraft, and (3) incfeaxd limitations on 
additional incremental expansion. Furthermore 
the airport has expressed an interest in incrcas- 
ing the utilization of terminal gate facilities in 
order to ensure maximized u x  of available 
facilities befort invesung in additional C X p S I O h  
of terminal fwilitia. 

The aircraft gate forecaw tus bem determitied 
by projecttng thnx  factors - (1) the a v q t  
satp per arcraft, (2) the avenge load factor, 
and ( 3 )  the turnover per gale per day. All of 
these factors have been cstimaml from IIIC 

average fleet mix ccmtained in Tactuud R q m t  
No 5 ,  the OAG bchdule  for August 1993, u16 
knowkdge of the exisung gate umfigunnon at 
the airport. Commuter aeuviaef. which now 
account for nearly 40% of the W y  passenger 
axraft epn.wxm at Sa-Tx.  have b&n 
ixluatd in the utrrnatim of tlrtfc facton, 

From the pwengcr per depvetuat dam ccnrtlmrd 
in Technical Rcpon No. 5 ,  the hrzt of these 
criwena. the avenge number of sew pet ar- 
c&. IS fmccast to increase by 81 bttwcxn 
1993 and 2000. an ndditrMIltllZ% from 2000 to 
2Df0, and M add~uorul 12% from 2010 to 
2MO. The tsond of time cntrrin to bc 
cons rdd .  average laid factor. is fortwt to 
iricnare by 1% from 199t) 10 2000, by 1.32 
from 2000 to 2010. and by 1.3% hum 2010 eo 
2020. tt is imponant to r u q n u e  lhat this load 
factor nncludu only pawcngcn boardmg a~xnft 
in SePtlle. Because some capacity is uhiitcd by 
‘thnr‘ pYstngen. the acrual lapd factor m 
m n g  flights dunng this pnod wuill u s d y  
be higher h i  the Id factor csnmatbd from 
local enphmcnts,  

The final cntena to be c o n s i d e d  is the avaage 
galt uttlizlbon u m u d  by skpartures ptr 
NBEC per day. From cumnt Ijepurun slam- 

forecasts of pzrarngen pu deparmn ad 

& 
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TABLE 4-6 
A t m a f m m u  
DAILY DEPARTURES 

DAILY DEPARTING SEATS 

2 w z ; u z 2 w ~ 2 2 s  
55.583 57.228 58.liM) S7.303 57.m 

AMRAOE SWTS PER DEPARTURE 



TABLE 4-7 

DAILY DEPARTURES 

L 

AVERAt3L SMTS PER DEPARTURE 

4-10 
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tics. a gate utilization of 7.6 departures/ 
NBEGlday occuncd during an average day in 
August 1993 (Table 4-6). This included both 
a r  urrier and commuter depanures. and also 
includes m y  commuter arcraft parked within 
what have been counted as jet arrcnft gam. 
This  factor i s  fomcast to increase by 0.5 by the 
year 2020 in rccognitlon of the potenual 
rncrmse in gate turnover attributable to indmtrry 
trends and maneuvenng improvements being 
considered as a pan of this master plan. 

The aircraft gate forecast therefore combines the 
aforemenhoned parainertrs and PfOJeCb gale 
nquinmts on !he basis that gate uOIiUt1On 
will steadily i n c m  from its current lzvel of 
approximatciy 2 IO,OM)pa,wengers/NBEGI Year 
io achieve o mgct uulizatlon of tornewha1 
gmim thrn 270,000 pscngerdNBEGiYtar by 
the year 2010. After this targel IS achrevcd. 
funhtr increws in utilintron will be more 
difficult w achieve and have k~ii f o r w  to 
increase by 17% to 320.0 DaJscngerJNBFGl 
year by t.he year 2020. These foncaus result in 
rhc need to provide a net i n c m  of ovei 4.000 
l inm feet of usable ramp frontage by the 
y c u  2028. 

The fareast arcraft gate mix IS achieved ky 
dlocatlnp Ihe foruas~ of NBEG to provide a 
supply of gate which i s  consistent with the 
foncari BtLt mix. Considema In Ihe devetop- 
went of the asrcnft gale mir IS a provision for 
dedicated Commil~er aircraft gates, and an 
increase m the average wingspan and utpaciiy 
of the typical wcraft sewing the afport, The 
arcraft gate f9-t is presented m Table 4-8. 

AT! a m p t a n t  sub-category of the gate forecast 
IS the group of gam capable of accommodamg 
intemauonal amvais. These gars &it definal 
as those which provide a segregated Jr,d direct 
means for the deplaning intunallonal pmengers 

walk from the aircraft io the @IS) i m r -  
national unvals  lobby. lnternatanal gates 

should be planned lo alternatively accommodate 
domestic operations wherever the art..hitecturaI 
configuration of the concourse will allow. 

At Sea-Tac, all thirteen of the gates on the 
South Satellite (21.8 h'EEG) provide access to 
the FIS area. although their use for international 
traffic is limited by the mix of aircraft currently 
configured at the sateltie and by the exclusive 
long-term leases held on many of the gates. As 
a mul~ not all of these F1S-capable gates arc 
utilized simultanmusly for international arrivals, 
even during the pcak period. Based upon the 
Official Airline Guide (OAG) schedule for 
August 1993 (Table 4-71, the peak simultaneous 
demand by scheduled airlines is for four inter. 
national gates. The barcline 1933 international 
gate demand bas theniore been entimatad to be 
a~roal of four garu uxd during the deplaning 
pcab: with onc additional 8747 gate for use by 
future, non-rhtduled, and chaner carriers. 

Thi5 baseline international gate demand, 
combined wiih the number of average daily 
international departures mulu in a gate 
turnover statistic of 0.73 turns per intetmtional 
NBEGlday. Compared to h e r  intunatid 
terminals of a similar size. theu art nlatively 
low utiliution nutistics. ~ In general, a criteria 
of I .5 to 3.0 turns pr EWEG per day is a more 
typical level of utilintion at intermtiom€ 
Icrminlls. These atiliation SGUMCS ue 
t9iPiwlly lower thDn those for domestic gates 
because of the long wnamund times. and 
scheduling necessities of inter-anlimmal uavel. 
The Pnterrutiod~ gate utilization at Sea-Tac i s  
therefore forecast to increase by 68% to a lwei 
of 1.23 turn per NBUild3y by the year 2020. 
This is a rignifignt improvement but is stili 
somewhat low EO compared to other 
international airports. 

By considering future change in the f l e t  mix 
at Sea-Tac. it i s  posribie to estimate the number 
OF gates reqsiircd at the airport in a fashion 



AIRPORT MASTER PLAX UPDATE 
. .  e . .  

~ 

~ 

! 

i 
i 
i 
! 
I 

4-12 

T h e  ?&O A V I ~ I I W I  Team 



AIRPORT M A S T E R  PLAN UPDATE 

similar to txat used above for total airport gatcs. 
The size of the average international aircraf! 
c u m U y  serving Sea-Tac is already relatively 
large. with the typical aircraft being a B767- 
300. While aircraft with larger capacities arc 
being designed, a more likely scenario is for a 
contintled increase in the use of.wide-Wy, twin 
and tri-jets on the long, thin international routes 
from Seattle. The general impact of the inuo- 
duction af this type of equipment would be an 
increase in frequency and a slight increase in 
average capacity. Aircraft representative of this 
group are the 3767. MO11, and the future 
B777, It is estimated that a 5 %  increase in the 
average sating capacity wili be achieved from 
a shift towards the larger of these twin and tri- 
engine aircraftl Finaliy. a 3% i n c w  in the 
avenge load factor has  been forecast over the 
next 30 y e a n  reflecting higher loads required to 
maintain profitability. The resulting forecast 
international gale requirements are aim shown 
in Tabie 4-8. 

TERMINAL AREA REOUIREMEMTS 

The criteria used in the developnient of 
inriividual program elements art discussed in 
grcaur &tail in each individual section. Many 
of thc passenger faclitias are keyed to enplaned 
or deplaned peak hour activity. This ensures 
that facilities increase in direct propofion with 
the incrmse in pcak activity rather than aveiage 
da~ly activity. Distinctims have k e n  dnwii 
between facilities sewing inksnational pass- 
engers. domestic p;ucurgus, or in som cascs 
both. Some space quiremmts are determined 
by other frrnclional elemmu of the terminal. 
For instance. the baggage claim ~ l p a  is related 
directly to the size of the chim devices 
required. 

Some of the sizing criteria u d  in khe a d y s i s  
are design standards which wcre modified u) 
m e r  the needs of an airport with the activity 
l ~ t l  and char;lcltrislicS of Sea-Ta~. Thew 

design standards have &velopad and 
revised over several ycan from a wide cross- 
section of U.S. and foreign aiqmrts and 
terminal bdildings. Specifics consided in the 
selacuon of sizing criteria include passenger 
achvrty characunshcs, the numbcr of iurlims. 
and i n t e n t s  expressed in a d d i t l d  or 
expanded passenger and tenant seviccs. 

It is important to note that this hcilitirr 
program assumes the accornnmkhon of forecast 
passenger activities under two temd 
configurations. The fim of thcJe i s  a 
centralized terminal concept similar to that of 
the 1985 Master Plan and thc Ttrmuul 
Development Program (TDP). The scuwxl is 
the developmmt of crlher a new north or mth 
unit term;nal supplemenrat by the awrunued u4c 
of the existing terminal campiex, Bccauoe the 
centralid m i c u t  is to be upandcd from the 

bc wadable to implement the faciliua f o m t  
in the program may be somewhat cons-. 
Where pmtlul.  these eonstmints have heen 
accounted for in developing kbe facthty 
program. 

*rng- and CQWWW 

Holdrooms should be si& for the largest type 
of airch serving each gate. Ihe a m  
requitemenu for each r y p  an deulrttd by 
t&ng the typical msurmum seaung configurn- 
uon of this aircraft at an 80% i d  factor, and 
allowrng 15 4u.m feet (SF) per passenger. 
This tuulu ir, &? rvrrZpe holdroom deslgn 
standard of approxnmarely4.800 SF for B747 
holdmrns, 3.600 SF for wdcbady bldrmmr. 
i.800 §F for narrowbody holdmom. and 600 
SF for commuter holdrmms. If any 378757- 
spccific aircraft parkmg positions are plumed. 
these would raquin a 2.400 SF hokkciam. 

Hoidnxrm arcas may k m m b d  UL a con- 
hguous area to ach~cve PddiuMlal bpenung 

existing mid. tikc ~ ~ ~ i t l e s  which my 
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efficiencies. The ability to cross-iitiiize 
holdroom areas results in a potential space 
reduction of 10% to 20% of the sum of the 
individual area requirements. A 10% reduction 
may be considered a reasonable factor for a 
common holdroom area serving two or more 
gates. These holdwm areas include the pro- 
vision for check-in podiums and the circulation 
to the loading bridge from the public concourse. 

Overall concourse areas may also be estimated 
from the gate foncasu. The length of Con- 
C O U ~  required may be estimated from the 
NBEG frontage nqui~iiients using 135’ per 
NBEG (assuming 25’ wingtip clearance for a 
typical narrowbody). This length may be com- 
b i n d  with a typical concourse width of 90’ for 
double-loaded and 60’ for single loaded con- 
courys io estimate grots floor arm requircd for 
each. Both passenger l e u ~ l  and ramp level 
space have bar included in this area estimate. 

Famasts of the incremental increase in 
hoidronm and concourse areas squired to meet 
the foreast gate requirements are provided in 
Table 4-9. These forecasts suggest a ncad for 
somewhere between 150,ooO to 2(10.000 4uue 
fer1 of ncw con@wrse a m  between the yews 
2oix) an6 2005. By the year 2Q20 ~ h c  existing 
concourses will need to expmd by 380,000 to 
500.000 square fset IQ accommodate forrclst 
gate requirements. 

Ticketing Area 

Tkketing area rcquircnents are generally bascd 
upon the namber of originating pealr hour 
enplaning passengers and a continuation of the 
from! ticketing armgemeat which exists 
today. While the peak hour statistic provides a 
rough measurement of the number of passengers 
to be accummodatcd, theft an scvelal OM 
imponant factors which also have a ticating on 
the n d s  for ticketiag in the terminal. The 
most imponnr!t of these factors is the number of 

airlines serving the aiiprt .  Bec;tuse each 
airline typically requires ir own space icgardlcss 
of the aggregaie pcak hour demand. airports 
with a large number of airlines typically have 
above average ticketing requirements relative to 
the peak hour activity. 

Two additional assumptions were therefore used 
in developing the forecast ticketing requirements 
for Sea-Tac. The first of Ihes is an increase in 
!he number of airlines serving Sea-Tac in the 
future. While many airports today an faced 
with airline consolidatiw. of mom importance 
at an international terminal such as Sea-Tac is 
the globalization of the airiine industry. In this 
giobalization, competing airlines will begin 
service to a broader number of markets which 
may include Sea-Tac. In addition, the p w t h  
of low-cgot. shoe-haul carriers m y  rrsult in 
new tenants at Sea-Tac as weli. 

Sccondly. consideration has bern given 10 
estimating the ticketing nquiml under both the 
baseline scenario of a single centralized tcr- 
minal, and the alternative scenario of both the 
existing and a new unit terminal. In the case of 
the latter, the ticketing requiremefils of the two 
buildings have bem b a d  m the airlines and 
peak hour activity being diviW between tRe 
two buildings according to the mtthodobgy 
dueribad carher in this repcrt. 

These two assumptions art combined with the 
NBEG forecast to resul: in the estimated ticket 
w u n w  frontage foracva for %-Tat 
(Table 4-10). These resuits are g d l g  
consistent with those of the TDP. but show 
somewhat g r a m  ticketing nquircd in rhe 2020 
timeframe. In the case of a single ourmlized 
mminal an additional 570 ft. of C(Ktnm is 
required by the year 2020. With a new unit 
terminal. most of futun rquiremart~ can bc 
accommodated within the new unit terminal but 
some expansion of the existing termid would 
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iikcly stiil be requ id  to meet forecart 2020 
requirements 

The forecast for the ticketing counter area 
reflects a typical depth of 10 fcet from the front 
of the counter to the backwall. The lobby area 
requirement reflects 25 feet cf queuing and 
sewice s p x e  in frmt 01 the ticket counter and 
20 f a t  for lateral circulauon betwtol the 
queuing area and the cuAside entrances. This 
results in a minimum depth of 45 ieet which 
cwld  be incrmsed to 60 f a t  or more depending 
on the specifics of the terrntnal design. 
Cunently, !he depth avmlahle for queuing at 
most ticket coui&rs at Sea-Tac is 26 feet. not 
including the waiting arcas located between the 
ramps and the curb. 

An example of the lobby depth rccomnlendad in 
this faci l iua program is at the Nonhwcsl ucka 
counter which has k e n  set back M additional 
20 feet within the tickeung lobby. Wilh the 
potential for increased Kcunty rcquinrnmu for 
screening and x-raying checked baggage m: the 
ucket wunter  ia the future. additional demands 
may be p h d  upon the uckeung area than are 
t k p n c n d  laday. If pmsible, any wrpvuion 
or raconfigcntrm of the trcketrng lobby should 
raognnze t h e  cbunlgep and Idd lobby depch 
wherever fusible. 

One altemauve to providing addilronal queutng 
would be to convert the exisung uckcting 
facilities to a flaw-through arrangemeni similar 
to that used m Terminal I at Chicago-c)'~ue. 
While fbw-atrwugh ar f iwgaat  W l d  
make good use of the depth of the existang 
terminal. IC would also necWltatc ulensive 
rwnfigucauon of the outbound baggage system 
and d m c o n  of numerous CO~CGSSIORS. In 
addruon. the flow-through configuntlon 
typcally rtquins over twice tbc frontage per 
agent as compared to a more conumuocul 

configunuon would therefore also reqi~ire 
frontal arrangement. A flow-thmugh 

greater overall tickeung frontage ulan has bem 
accounted for in the facility f o m t s  conmnod 
herein. 

Baggage Processing Areas 

Baggage znas arc an incrraung mnsmt  on 
t ! c  continued growth of the temnal at Sea-Tac, 
With expansion of the tmnmnal in the futurz. 
lhw bagsage Const!atnts pose a considcnblt 
problem to providing a high level of pvscngn 
~ W I C E  at r-nablt cost The areas considmd 
in the baggage progmm include outbound SQN- 
aon artar, interline transfer and re-check-umr, 
and the inbound drop arcas to thr: intcmauonai 
and domestic systems, 

The exisung baggage proctssing areas at Sea- 
Tac include a m e t y  of systems. qurpmati. 
and iocatlonr. Somc af  these gn intenwed. 
and m e  am txclustvc In serving the nmds of 
the various urlinu.  'Ihc fcrarprss of baggage 
haadling reqtiiremwls p m t a l  in Table 4- 1 I 
include assumpurns regarding future changes *a 
exailtng systems aqd at drscuspad in grcatcr 
detail an the bllowing text and tlomhm: in this 

Outbovnd Baggega A m  

may vary consrdombly depending on whether 
the Iurlines zhue a a m m a n  +up faciitty. or 
whether each urlihc 0ywrpleJ IIS awn exclusvt  
system. In &rum. the ectupl area 
requirements will be influenet! by the locatiion 
and type of tagglgd sonation equipment 
selected. In some remurals umh harga, 
automated ~ ~ r t a u o n  systems. outbound baggage 

the cmcou= wh:e at other mrmruls thc 
mung LM io locatzd in an lfta behund OT 
beneath the uckatng lobby unrhin the tcnnlrrirt 
building. Outtmund w a g e  equipment a d -  
able vanes msidcabfy and includeJ Iw 

Thc wtbound baggage area raquild I t  ScP-Tac 

area have bcm touted on the lamp lrndemarh 
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sonation spur systems. indexing belts, oval and 
sloped bed devices, automated ai delivery 
systems and others. Several of these are 
currently in iiss at Sea-Tac. 

The cumnt layout at Sea-Tac combines Ooth 
sloped-bed and racetrack type devices in a mix 
of exclusive and joint use areas a! the terminal, 
with exclusive pier-art areas for United on the 
North Satcl!i!e and a similar facility for Alaska 
Airlines on Concouru; D. Because of the 
ptentiai charges required in the terminal to 
accommudaie  bath^ baggage claim and an 
expanded outbound and interline system, an 
expanded pier-sort system has bcen considered 
as tk basis for the foncastiog of new additional 
%gage area requirements. 

The forecast wtbund baggage rcquinment is 
bascd on providing approximately 1.350 square 
feet of &-up spaat (a 90x15 foot module) for 
each son-piu exclusive af any inbound baggage 
drop-off  am^ ar,d drives. This mmuk 
provides spa= for a drive-thru. pier-son 
configuration large enough to accommoUate a 
parked four-cart train with lateral vehicular 
drives on either end of tk spur. This estimate 
does not include any additional a m  for can 
storage, m u a l  of autormlbd encoding S U ~ ~ O R S . ,  
Of conveyor runs to and from the check-in 
arras. These support areas arc highly dtpmdent 
on the type of installation urb may be iocatui in 
interstitid ievels or bclow or above the spun. 
An example of the variation which can m u r  is 

existing pier sort on the North concourr 
which provides approximately 2,185 sqm feet 
per son-pier. 

The outbound baggage pmgnm includes one 
sorbpier programmed fer each NBEG. While 
the North W ~ l l i l t ,  fer example, has 12 pien 
and 17.6 NBEG, providing one pier for each 
M E G  provides the flexib&i.y to provide 8 
separate pier for each fight, as well as to 
designate multiple piers im aircraft with large 

baggage loads, or to further sori destinations on 
flights with large volumes of connecting 
baggage or separate classes of m i c e .  
Although this area is identified as one large 
common area. it could ais0 be broken into 
separate units located in proximity to gates at 
individual arcas of the terminal. 

interline Sortation 

Interline baggage is a major mncem at SCa-Tac 
'because of the significant number of connecting 
passengers at the airport. As mentioned p m  
viossly, there are a number of different types of 
systems, each of which hiis its own space and 
functional requirements. The forcust p m t c d  
below is bawd upon a pier type input m g e -  
ment at each pier-sort location, Each of these 
'reads 13 a station for manual encoding and 
distribution into the pier-son system. 

Qnc interline input pier has been estimated for 
each group of eight NBEG. Each location 
should bc plmned for at l u s t  two, if not mote. 
ot these stations to accommodate expected 
volumes and provide dmrlancy. Each input 
station would be tied into a manual or 
automated encoding slation seming both inter- 
line baggage into the WR- pier system, znd 
pmviding a rt-coding station to catch bags 
which may have m i d  their p i a  in their first 
circuit of the system, 

t&@m?d tJ83g8ge Drop-oW 

The existing inboud basgage input stations an 
a mixtun of fad  bells serving bolh mund and 
oval slcpbd bed devices in tk baggage claim 
arta. Hat-plate recirculating &vices within thc: 
bagweil area arc 1cctss#1 in a si& manna. 
Currently this funstion is in tmpmed  with 
outbound bagsage t3rt areu I h i i u g h t  the 
bagwell in the Sea-Tx tuminal. 
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To accommodate peak period volumes and to 
provide redundancy the forecast for inbound 
baggage claim input requirements is based upon 
the provisson of two inpui feed belts serving 
each 80x20 foot sloped bed c h m  device. This 
is analogous to the existing layout in whrch each 
10 foot round device is served by one fcad belt, 
The design mxiulc for this ana includes a 
60x25 foot lane far cart unloading with a bypau 
I=. 

The future inbound baggage area may be 
integrated as a part of the outbound baggage 
area ot it may be. indcpcndent, depending nn Ihk 
configuration of ihe building. An independent 
arca may n q u k  some additronal area for 
baggage can entry, exit. and circulation to the 
area. With nmote fed baggage claim devices. 
this inbound uep may be a n  a different level in 
the t~mirul End n'mnotc from the bag claim 
area, although the distancs fmm the claim a m  
should be minimized to #dum the cost and 
maintccnann of the conveyor system. 

U w e s t k  B8gg8ge &im 

The domestic baggage claim is  a critical 
component of lhe efficient functioning of the 
teminal building. The existing claim area has 
not been expanded appreciably since the con- 
struction of the new terminal in the 19fO's snd 
is becoming increasingly overtaxed. 17re exist- 
ing claim area at the terminal is a mix of 
several different types of claim devices. These 
include ten nund. two oval and four flat plate 
devices each providing a range between 80 to 
2GO fm of c!am device frontage. Half of the 
units arc 80 foot round devices. 

Although the trrmirul cumnlly has75 gates. its 
16 domutic baggage claim devices provide only 
a tolal claim frotiwe of 1760 linear feet to 
serve illen gates. for an average of over four 
gat&% per 110 claim device. As measured by 

ramp frontage. this supplyldemand ratio further 
increases to over five NBEG per claim device. 

While an adequate claim frontage appears to 
exist in aggrsgate, the distribution and location 
of there devices throughout the terminal may be 
insufficient to serve the peak demands within 
each individual claim area or sub-component. 
It is further recognized that as thc ulncourses 
and satellites are expanded in length, UIC prob- 
ability of bags arriving in the claim area ahead 
of the passenger h o m e s  greater. This is 
already the caze with some flights arriving at 
the Nwth and South Satellites. When this 
occors, unclaimed baggage accumulates on the 
device neccuirating the off-loading and storage 
of the bags by aitline personnel as IIIC devicc 
begins to overload. Rzplaamcnt of existing 
flat-plate and round devices with larger, slopat- 
bed claim devices would mitigate llom of che 
need for this manual handling of bags and might 
eliminatc it a!together due to the higher storage 
capacity of the slopad bed dwia .  

The baggage claim area program. is pndiuted 
on 60% of the peak hour terminating passengers 
arriving with 1.4 bags each in the peals 30 
minute period. Thew demand loads have been 
multipfied by a factor of 1.5 to ascount for the 
separate daim locations in the terminal which 
cyuntially function as in&pendent claim area 
during paL periods. The W c u m  frontage 
t'aguirtklent is then estimated h bpli~ of 
comprehensive usc of sloped bed clnim Mas.  
Thew criteria result in d c d  for mtal claim 
frontage which is slightly grater than that 
existing in the terminal today at current 
passenger loads, but with ildditiOnit storage 
capacity provided in the larger slsp#L bed claim 
devices lue compared to the flat plate devices 
which exist today). 

The number of claim devim required to meef 
the overall claim frontage nqukrnent has been 
estimated thm~gho~t thc forecprt period using a 
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20x80 foot sloped-bed device which provides 
approximately 183 linear feet of frontage. This 
claim device size is typical of that used for 
widebody arrivals at many airpats, but m y  
also be used to serve multiple i ~ w b o d y  
anivals. The baggage ciaim area requirement 
(including the devia) ts utimattd to provide a 
15 fmt claw area around the perimeter of each 
device. Additional circulation in and around the 
claim area is not included in this estimate. The 
estimated program rcquirrments for bath 
continued expansion of the tx i lng  tcrmisai, 
and devdopmmt oi new unit terminals art 
provided in Table 4-12> 

htsm.rion#l Arrivals Area 

&cause of the recent decline in intemtionai 
traffic lo Sea-Tac. the t i a d  for addruonal 
Federal Inspection Services (FS) area% to m a t  
forecast requirements IS v ~ ~ i i l y  nil well into 
the rwcnty-first cen1ury. Peak hour 
enplanemenu in 1990 were csunuied ai I ,  100 
pusargen pet hour, while the c u m ? :  esumabc 
falls closer LO 4W. At the m e  tim. wlous 
terminal concrpt.5 sugge3 Khe rclmtrcPn rJf 
intematlonsd pmvals area to a more convenient 
landside lcrcauon. In order 10 avoid under- 
designing; m y  future facilities beuuac of a 
temporary lapse in demand. international 
m v d s  f x i h e t  haw been keyed to incre- 
mental demand dlmtonu rather than forecast 
demaiid. 

The ma raquinments for the FlS utu ue 
determined largely by complnng pak-hwr 
mtemuurul passenger forecasts to standards 
provided by the M ~ W  FIS agmciw. 
these agencies must approve of my fac.iiues to 
be built. the use of thuc swaards i s  impnanc. 
even though there an oometmes concerns 
regarding thc ability of the vanous agencies to 
djtequately staff the faciliues so designed. For 
planning purporics. the folbwng progr;~? has 
btu\ bsed upon the coaunlui\on of inter- 

national arrivals processing as one centralized 
locauon on the arport. which appears to be the 
likely development scenario given FIS policies. 

The most c u m t  guidelines for smng the 
international faciliucs have bem used although 
it is mdcrstood that customs has m t l y  begun 
to revw space standards and operating 
p d u m  to reflect limited manpower avail- 
ability and incttaSOd workload at most airports. 
The thrust of this change is aimed at the 
stlcchve scieening of passengers on a high- or 
row-nsk basis, and by the use of 'mm' m the 
clam arcit to identify suspiciour passengers for 
further inWrviews or searches. As u1 adaptation 
of the 'rcd!green' procedure used in Europe, 
this technique further reduces the size of 
customs pnmvy and sexwbry lttzc in the 
tennlhzl. 

Immigtalion/Naturaliulion Service (INS) 
scming requiremens have barm foreast by 
evaluating the peaL hour i n m u d  arrivals 
foncasts at M average pcgusing rate of 50 
passengers pcr how per agent (72 m d s  per 
paswngen) which is an FIS standard. While 
higher average throughput rates may be 
achiefcd. thif average fate has heen demon- 
slratul to bc a reasonable design level for 
intetnational terminal arrivais which occur 
primarily in the Plcific region. Individual 
SIatiOn m k v t  been calcuktad un ttre basis 
of a I4 foot wide doubie agent tandem module, 
with approximately fifty fee of queuing area in 

The intcrnationai baggage claim area program 
has been estimated utilizing a similar critwia to 
khat oft!! domestic claim area with changes in 
some of the input variables. For instvrcc a 
hgher baglpasscnger ratio (fL7 bags per p s -  
csgef: b s  ?xm applied to t h ~  peak hour 
inkmational pvsenger foncast LO estimate the 
n u m b  of b q s  arriving in ~k PTU. Bbcaur of 
the pornrial buitd-up of bags during the 'AS 

fmt of tkc primary in5J)cCtion statim. 
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screening process and the variability in inter- 
national arrivals schedules. it has also been 
assumed that the design peak for the claim area 
should be based upon the entire hour rather than 
the peak half hour. In addition, the design 
claim unit has been changed from a 20x80 foot 
sloped bed device to a 20x100 foot sloped bed 
device to provide a total of 220 linear feet of 
frontage in each claim device in recognition of 
the high proportion of E747 arrivals and higher 
baggage volumes anticipated. Customs primary 
scmning areas am assumed to providc~a similar 
area to that provided today. Queuing in this 
arta iras bem estimated at 40 f ixt  from the face 
of the primary inspection station. 

FIS agency office artas an assumed IO grow at 
a rate of approximately 250 square f a t  per 
additional INS primary agent. This additional 
space however would be dividul among the 
various agencies at the terminal. A summary of 
the various FIS a r ~ a  reqsinments ~e provided 
in Table 4-13. 

Ten8nr 8nd hfT storage Araw 

The inventory and plans of the terminal do mt,  
far the most part, identify stoiage wcas 
npaiately and requests for additional space $I 
the terminal do not highlight any atypical high 
requirements far storage arcas ir. h terminal. 
Each component of he terminal shouid be 
developed to axammodate some additionid 
storage capacity as it i s  expanded. 

Cbrridor 8 d  prrblic ?h&W 

Typical corridor widths v a q  based upon the 
type of traffic flow, existing uchikclural 
considerations, and the consideration of any 
mshanical aids whsh might affect circulation 
in the concourse. In general, a width of 30 leet 
is considerad a d q ~ a t t  for two-my passenger 
movement in an unobstructed concourse. In 
situations where architectural considerations 

prohibit this dimension, no lcss than 25 feet 
should be provided at all points on the 
concourse and these anas should be fret of 
obstructions or hindrances to passenger flow. 
In ares where there arc a great number of 
lateral passenger movements. typically at the 
base of 3 long ulncoum or near a concentmuon 
of cancessions and passenger smriccs. a width 
of 35 to 40 feet or more may be desirable. 
Where moving sidewalks arc provided within 
the concourses, a minimum of 16 feet clear on 
either si& should be providal. 

In ticketing and baggage claim ucu, approni- 
W t d y  20 fat! of clearance shotld bc pmvidtxi 
for circulation to and around tk pnmary 
queuing and proccsstng areas. The padesmpn 
connections fmm t h e  irrtas IO the ccmcama 
should be designed to the woc d t d d  
cnteria as the concourses whnever parsibk. In 
o h r .  less intensively used puu of the 
terminal, a molt ntrxcd sundud may apply. 

Concourre lengths are &ermined by the 
number of glrcrafl parked at the COIIMUM. At 
lengths grater than 950.1,OOO linar feet, 
moving sidewalks or some other form of pcq~le 
mover should be conudercd for parrenger 
convenience. At Imgkhs greater than 1.200- 
1,500 linear feet. some form of people mover 
(aulomatcd vehicle ur moving sidewalk) 
b m + s  imperative. While walking drulMu 
greater than this do occur w h t  M a l  
uds at some prrports, ppuengts ~ ~ c c p t l n c ~  15 
gencnliy negatw and s ~ i n a  la* an 
detenoracd. 

Securrsy Semnlng 

The requirements for the scPatntng of pw- 
engen is an addiuonal prep of cmcun UI the 
design of the ncar-tmn and long-term upm- 
sons of the lemainnl complex at Sea-Tpc. 
Then are currently six pomu ai which $as- 
engus pn D c d  in the utrtlng tcnnml, 
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Four of these points Lmd to the four concourses 
and an located on the Picketing level of the 
terminal. The other two checkpoints arc located 
on the platforms of the transit system (STS) in 
the lower lwel of the terminal. 

To investigate the specific nature of haw 
p w n g e r  peaking might affect the four stations. 
the August 1990 SChedMlC of opcratlons was 
analyzed in the TDP using a drstribuum based 
sirnubition mxld to wumate the number of 
pajscngwr a te r ing  the terminal complen in ten 
minute in6cntsis throughout the day. The 
schedule for the vrlines on each concoutse were 
analyzed reparately to evaluate the demand at 
each rmning  point. 

For UIC ultimrte configurahon of !he terminal. 
as defined in the TDP, additional gates would 
be added IO Concourse A, and to Lht Nonh and 
Swlt: Satellites. The passenger demarid at the 
s c m m g  &?ah& sewing hese areas has b a n  
~ u m ~  to i n c n v c  in propomon to the 
rncreve in NBEG (Table 4-19). 

li is a w l  from the estlmaw above that the 
existing m m g  poinu in the krmural 
generally m@ie of W u n g  to the pfc2oOO 
~ncrcaes in p a s ~ g ~ r  pealong resultmg fmm 
the incrcawd gate utiluation at Sea-Tac. In !he 
umefnmc p u t  the year ?,ooQ however, the 
enpsdcd number of gates, parucularly on the 
North and South S;rleilitts. could require an 
incrzase in screening uatrch7 capacities which 
m a y  t x d  the p h y W  limitahwrs of the artas 
in which they wc ~ u m t l y  loor?ed. 

pbople A I o H l  sytraun 

The rcqunments  for supplemtnung or adding 
capacity to the people movet system is an 
addiuonal zfcil of concern in the design of the 
long-term expansion of the t e r m i d  complex. 
The segments with the greatest scnsitlvity to 
I;ICMYS in demand am :he t w ~  segments runn- 

ing from the satellites to the termiri area which 
scfvc not only passengers arrivlng and departing 
from thesc satellites. but arc also used by 
passengers connecting from one part of the 
terminal to the other. 

In order to study :he specific M~IJE of how 
passenger padung affected the p p l c  mover 
system. the 1990 Terminal Development Plan 
used a dishburion bascd simulation model Io 
estimate the number of p;lssmgcra entering the 
trminal system on a 10 minute intenta! 
throughout the day, The schedule for ltae 
tenants of each satellite wrc analyzLd 
scparateiy to deternine the peak 10 minute 
demand by deplaning passengers. The resulhng 
data was evaluated using i~ load factor of 98% 
and a mcttcr gmte.r rauo of 0.35. 

&ecause of the unccmnty  regarding how and 
where wnnwtlng passengers might usc the 
system. ail passenger anivaJs at the satellites 
were assumed to q u i r e  the ufe of the peopie 
mover system to return to the t e m n a l ,  a WOW 
case scenario. The resulting 10 minute pass- 
enger and Visitor demand levefs along this 
cnt14 link were tested with the capacity of 
three different p p l r  mover systtm configura- 
uons. 'Ib system caprcrhes am prerenkd 
blow: 

Peak 18 Minute One-way People 
Movcr System Cppacitks 

(85 paiwqtr cam) 

2 2-car trains 
120 second headway = 850 pax110 minutes 

3 2-cz trains 
90 second headway = 1,133p~/IOminuies 

2 3-car m n s  
120 scc~nd h a d w a y  = 1,275 @IO minues 
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In order to forecast pcalr 6dcrship in the futum. 
two additional assumptions were made in the 
TDP study. The first was that the pcalring 
facto: would increase by 28% on a per gate 
basis resulting from the increased utilization 
expected. In the ultimate configuration of the 
terminal. as defined in both the TDP and the 
Master Pian. additional gats would be added to 
the North and South Satellites. The ridership 
demand nn the two loops has bcm arzumcd to 
increase proportionate to this increase in gamS. 
The results of this analysis arc provided in 

It is apparent from these calculations that the 
existing system should be capable of ~ccommo- 
dating the projectcd pre-2ooO incruse in 
demand resulting from h i g k   gat^ utilization, 
but my fall short of accammodating the ulti- 
mate expansion of the two sa t e l l i~ .  F-tthtr of 
thc hvo c+pnsion ~ t e n u t i v t s  ur utimrad as 
adequate to m e t  the addItionp1 ridership 
d e d  rtsulting fmm the expansion of these 
mnmursm. but the m w  margin of capacity 
in each of t h e  scenarios is r s w n  for mcern. 
Inc& deperdenoe rsn the %year old 
sysoem as the sole means of ltrving the nor#? 
and south SZttlkites, cven with expansion, my 
lhenfore bc undesinbie and l l lenutivc m s  
of providing access to thss gam may kcome 
an imponant duign feature. The exact m- 
tiguntion and capacity of this alkmative s y r m  
will neivj SO be cvljuatd scpuaWy for each 
terminal byour should be conside&. 

Cencrszlgn Spacro 

Tht concession s p a  nquirelmnlr throughout 
the terminal have bzar desrriM in greater 
deuil in the C3atew.y 90 Shdy. 7hc thrust of 
the swdy was it) expand and unify the ma- 
sion offerings in IIIC termid in an effon to 
c n h c e  passenger convenience. and to incrupc 
airport nvcnuu.  The res~Jts of h c  Gateway 99 
Study should bc carefully consirled in my 

Table 4-15. 

further expansions of the size or capacity of the 
terminal including the s a t e l l i ~  and concourrcs. 

It is wonh noting that wme of the ncommcnda- 
tioni of the Gateway 90 Shdy may impzct some 
of h e  potential altemativcs for the long-term 
expansion of tht ticketing lobby in the western 
Mf of the urminal. As ticketing alrematives 
am dcvdopcd rhe neuls for ticketing wtsus 
~onceo~ioru ~oc?tions should be ncxmined 
with ngvd to the importance of one function 
over anollr#. 
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developed to account for building circulation. 
mechanical areas, passenger amenities, and 
office arras. For a new unit termid.  this 
additional ana is estimaled at double this 
estimate. or 100% of these mjor program 
tlemcnrs. 

In estimating the overall building m, it is 
important to recognize that the actual bullding 
areas q u i r e s 2  for a given concept may vary 
considerably from the estimate obtained by 
summing she forecast of individual major 
cornpanmu presented in this report, 'Ihe mix 
of tenants, the configuration of the building. the 
provision for non-functional areas such as 
offices, and the provisicwl for umntaion3 LO 
CHhU m i d s  or iawllim can onky be estab- 
lished in coindent with sclaaion of a specific 
o ~ m p (  anb for a specific programming set of 
goals. While this crtimte omsimplifiea ihe 
sizing of an act& terminal facility. i t  provides 
a rcrtonsblt basis for comparison of a i m r i v e  
c o v ,  uul the porenicll building area which 
might be q u i d  over the forecvt timefnme. 
A deailat design study would bt$ q u i d  
to furt'ltr &fine the nquinilKnts +tic to a 
unique wminrl wplnsiai concept. ami would 
include considcnrion of the uchitacrun ob the 
c q  plvl itself. iu tenant mix. urd iu 
functional ntationshIp to the existing m W ,  

i 
J 
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i 
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SECTION 5 
DEVELOPMENT AND EVALUATION OF TEUMINAL opnows 

iN TRODUCETION 

Both the landside and thc anside coapaubility 
issues impact she direction Khat future terminal 
development will take. As a s w n g  point. a 
numkcr of terminal a m i &  concepts were 
developed and nviewed with POS staff. The= 
amide options outlined the gate development 
opportunities (both with and without a future 
second parallel caf: taxiway) and conaided the 
preservation, and complete or p;ulraJ nplace- 
ment of all cxtsunp terminal gate faciliucs oWr 
than Concourses A and D The mult  of *is 
review was thc dcvclopmat of P scns of 
planning wurnptlons and the organwtiori of 
terminal concepts into thm genemi dovefog 
mtnt ;IIC;LI fer subsequent evalutiuon and 
review. These planning aroumpuom md a 
descnpbon of each of the subsequent op!!Mts am 
described below: 

~ l l o w a n d  for a new ppnllcl miway to the 
a s t  of the runways and wristmg pulllei 
taxiway should bc included in my I-$- 
m g t  terminal expanuon option. 

M Development of temunil oponi  must 
consider maxirnmng tenant flmrbil!ry and 
the potenual for rncrcmcnut cxpsion. 

Fritum development Of UK north and south 
aprcm areas need not be symmetrical. 

The rzut Wsi& a p p m h  to the A~utpon 
will conmut ID be provrdal from the north 
to mnlPlvL the mvmigla of the region?l 
roadway system. Future sduth ~cot95 
should bc conuderod regardless. 
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terminal is the largest in terms of total area. 
The site iwlf is as deep as the entire existing 
terminal complex and offers the greatest enpan- 
sion of any option. A number of airline 
maintenance hangars would likely require 
removal or relocation under most development 
options. In addition, the commercial a m  
immediately to the southcast of Concourse A 
might need to be acquired to provide adequate 
landside uca to complete the terminal laridside. 
South access to the Airport would n a d  to be 
considered in ..my of rhesc options. Five 
terminal developmcnt options for the southside 
sire wen investigated. 

Expansion of the Main Tumhai 

This variation proposes to expand the main 
terminal to the south in an alignmrt with 
existing Concourse A, The South Satellite and 
Conrourse A would be further attended and 
modified to provide additional aircraft parking 
capacity. A new underground pedestriu, 
connector would bc. provided between 
Concourse A and the South Satellite to provide 
a supplemental means of access betwcen these 
two buildings. 

Option A-1 generally follows the rtcommendal 
pian found in the Terminal Developmenr 

replacement of vinul ly  all of the aircraft 
maintenance and hangar facilities now l o g y d  IO 
the south of the existing muin terminal. The 
advantages of this m g e m n t  a: 1) I t i t  it 
achieves the aid& and tcnninal capacity 
requirements while 2) displacing only &ow 
facilities OR the south tnd of the terminal uea. 

The primary disadvantage inherent in w o n  
A-I  is that it does not relieve the existing 
curbsidc congestion in the main terminal area. 
Its propxed contiguous expantion of the main 
terminal would compound the vehicuiar 

Option A-7: /FIgu?@ 5-11 A South 

hogram CmP, and rtquim the nl0atiQn.t 

congestron and nrculaoon problems which 
a i r a d y  exist because it conccnuatcs additional 
Mfic in this already consmined ma. 

The scheme docs provide direct road access to 
the south of the extsong t e m d  for conncctlon 
to a future SRSW or South 188 Stroct. 
Regional rail tnnnf can be accommedarcd but 
would require an STS conncctron to the mam 
termmnal. 



ahis could take the form of an additional under- 
ground connector, or additional train capacity 
on the existing STS system. Most other airside 
a w t s  of Option A-2 are similar to Optior: A-1 
in that a South Satellite expansion with xparate 
belowgrade pedestrian connector would bc 
provided. In keeping with one of the 
recommendations of the TDP. Option A-2 
would offer the potential for a future new 
intematiord arrivals facility to replace or 
supplement those in the existing South Satellite. 

Connection of the new terminal roadways to 
improve south XCGY roads and the existing 
terminal madway would require careful 
planning of both horizontal and v n t i d  
movements. For maximum convcnienceOption 
A-2 provide additional, separate parking 
facilities integrated with the roadway a c m  
quem and the new Kcmid. A regional rail 
station between SRW and the existing terminal 
parking garage would q u i r e  an STS Connec- 
tion. 

n i s  option provide a good balance b e m  the 
newly crtaud airside, terminal. and lurdside 
facilities. 11 also minimittl dtcnrions q u i d  
to the existing m i n d ,  with the exeptior~ of 
the demolition of a portion of the South 
Sakliilt. Option A-2 also maintains new 
reninal facilities within reasonable proximity to 
the CXiShng termid and may cros-urilize the 
gates of Concourse A and tht South Satellite 
thereby facilitating fkkibie use unong airlines. 

The primary disadvantage of Option A-2 is that 
it d m  q u h  costly, timeconsuming, and 
disruptive site acquisition and r0;adwy work to 
provide %e elevated bypass access. 

OptiOR A-2-1: (Fiyure 53) A Sourhside 
Unit Terminal with Moditbd Exp.nd.d 
SateiRtes Airside 

From the landside standpoint. this option is 
similar to Option A-2. with the exception of the 
alignment of the bypars roadway, and the loca- 
tion of the future regional rail stauon. Like 
Option A-2 thc new unit terminal is physically 
linked to the existing main tennilpal by an 
expanded and refurbished Cmcoune A. How- 
ever, “he new unit tmninal is serval by a 
separate bypass 1~ccss roul from IJK north and 
sepaxau curbs and parking facilities. Ihe 
regional rail station would be integrated into this 
new terminal. Again, better swth acccjl with 
improved roadways me propus&. 

From the airside the terminal concept is 
dramatically diffemt form Opuon A-2 in that 
Concouw B and C. and m a t  of he Morth and 
South Satellites, have beca dundishsrf and 
@aced by expanded satellits on the north and 
south sides of the existing tmninal. This major 
modification enables tke cnuiwr of dual 
G m p V  (I3743 taxibcs UIC length of the 
ttrrniMt M. and COnaphrzLIy prwidea 
unlimited fl9xibility in gate use through the 
terminal I~Q. 

s-a 
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iron@ gate5 are pmvidcd along an expanded 
Concourse A with a new southside unir 
tcrminai 

Froin a lwrlside standpoint. Opuon A-2-2 
differs substantially from Option A-2 in that the 
unit terminal and parlung area an separated by 
the roadway fmm {he extension to 
C O R C O U ~  A. Thiz tcgu:rcs that vehicular 
tnffic flow clwkwise around the terminal 
building (oym-ationniiy similar to Terminal 4 at 
Phoenix Sky %arbor International Airpon) in 
order 10 permit vehicles to drop off passengc~s 
from the right side of the vehicle. This concept 
wbi don!~qmi as an attempt to reduce the depth 
of a i i  q u i s s d  by separated terminal and 
Wnrkjing aCilitiei (a in Option A-2)' maximize 
airsick! apw5.ty. ,id provide improved aircraft 
acEtss wd maneuverability. It also provides 
uniqce qqmnunities to provide landside =CUI 
on b r h  si& of &e Itmind building. Y well 
*J incorporating the puking into the terminal 
iwK Improved acctu roadways to thc south 
arc proposed and a rcgiod mil station is 
proflosad to be inmrpGralad directly inlo the 
new terminal structure. 

T k  primary disadvantages of this optiu~ arc: 
1 )  some roadway wnplexity inhemt in 
reversing. the flow of the individual roadway 
systems, 2) the lack i ~ f  dim3 teminal to gate 
acctu on che same building levd, and 3) t& 
pasulngcr oritnution problems associated with 
directing passengers to md from the aircraft 
gaw. 

Cpihn A-3: tF&&tf8 &SI A Unlp f&d 
Along South r8@th Wmwt 

This option is similar m Opbon A-2 in that it 
proposes a scpz~tc, h i  linked, unit tcnninzl to 
be built south af the uirdng main terminal. 
opilnn A-3 allso would include a wpara%e 
w w a y  bypass and parking facility urd an 
extension of the existing STS shuttle. 

Option A-3 differs from Option A-2 in that the 
new terminal is separated from the existing 
main terminal by a conaiderablc disMce 
(approximately L.800 ft. separation for Option 
A-3 versus approximately 800 fi. Separation for 
Option A-2). A rcgiona! rail station would bc 
placed between the existing and new terminals. 

The physical orientation of *.e terminal also 
differs from Option A-2 in that its landside is 
oriented cast-west along South 188th Stren. 
This orienrtion results in a somewhat limited 
terminal and curb Imgth, sub-standard rodway 
CUNCS, and a constraid parking facility 
compand m other options. Beausc of iu 
orientation ai the end of the site, this option 
provides access to relatively few gate positions. 
Further expansion of the south satellite ia also 
restricted when compared with th& expansion 
potenthi in Option A-2. Access to rhe Swth 
satellite from the Option A-3 terminal is 
pmvided by mtirns of a below-gredc pedestrian 
connetor. This conccp; also inhibits 
connection to the SR509 proposed alignment. 

OpaOh A-3. while cftative, d m  not provide ?r! 
adaqmte airsidellandside balance m wasrani the 
nccc~~l ry  invtnunents in deveioping the site. Ln 
addition, the isohled location ot the muth of the 
terminal lu'm is poorly oriented to the no& 
acce~ for originating passengus. UHi w l y  
connectat to the main Eennirul for UnUMcting 
passmgpi. F i d y .  the cmped iandsi& area 
maLts xces to. and from, l88th street 
pmblcmuic at best. 

C&N1?pAp ERMJNAL DEW&iOPM&W 
O P m N  lFigufm 56) 

The Jilt 10 the E a t  of iheujlshg rmin parking ~ 

SmJCtUN! offers Ihc mort ccnual l d m  for 
suQphment.ry mid and landtide ficiliria. 
Becpupe of its unique riZe md configuration. 
only one qxim for this sire was invesliguad. 

i 
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option 8: (Figure 5-61 A Centrallv Located 
Transportation Distribution Center 

Because of the constrained landside at Sea-Tac, 
an imprtant consideration in the future 
operational SUCECSS of the termid will like!y 
involve provisions for option modes of ~dns- 
ponation to the Airport. The use and 
development of high occupancy vehicle3 
(HOVs). light rail, or other similar alternative 
means of transport could diven a proportion of 
landside amvals and departures away from 
private automobiles. taxis. and limos. TO be 
successful. this mode o i  transpon must bc 
accommodated in a inannet convenient for its 
iisers, and be directly accessible to tht main 
terminal. However. it must not add to existing 
vehicular activity or compete with the al@y 
congcsled terminal curbfront. 

Option B proposes that a Transportation 
Distribution Center be denlopad on a s1c 
immtaiiattly easi of the existing main parking 
structure. This facility could accommwkre 
regional rail access as wrll a s  provide 
Supp~emenKi curb frontage for high O C C U ~ ~ M C Y  
vehicles. btrssa, or other rypu of vehicits 
designated by the PQR of Seattle. which mighl 
o!herwisc congest tht main k?mirUl curbfront. 
&cause of the distanca involved, the 
Transportation D i m i b u b  Center would neal 
to bc connbcicd directly to the existing maul 
terminal and pofcntmlly to the satellires via a 
people mover and some form of baggat 
handling system. This system might nqui -c  rht 
UY of one or more flm, s f  the existing parking 
structure a a right of way. With a v c d  
hundred buses per hour pmgared to use this 
facility, horiwnd and vertical inttgrntian of 
transportation elements is very txnmmcd . due 
to site limitations and the existing zwus 
roadway system. 

Suppicrnenwy check-in and baggage claim 
laciiitiw might also k provide8 in the 

Transportation Distribution Center depending 
upon demand, cost, and technical feasibility. 
Some expanded ticketing and baggage facilities 
could bc. provided similar to optlon A-1 at the 
main remind providing additional cumfront 
congestion could bc mitigat&. This would 
depend. to a great extent. upon the amount of 
landside Mfic successfully diverted to the 
Transportation Dismbutlon Center. 

Ir; gerxml, Option B provides insufficient ana 
to support all of the suggested objectives for this 
facility. In addition. the technical challenge of 
moving passengcn from the uvlsp~rurion 
center to the xircrnfi gam in a convenient 
mnzr  and at rru~nablc cost is considcnb!~. 
Orientation of arriving (multi-lingual) 
pvragen and baggage to either the nuin 
terminal baggage claim or '  this alternative 
facility Would be difficult. F M y  Pithe 
support in staffing a m d x y  check-imut? 
may tK difficult M achieve. For thest masons. 
Oprion A-3 is  unlikely to prove a v u b k  long- 
range terminal solution at Se-Tac- 
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sion of the main terminal to the north as well as 
an expansion of the North Satellite. it did not 
recognize the potential for a separate unit 
terminal at this location. As in Options A-2 and 
A-3. this option i s  landside-driven due to the 
anticipated saturation of the existing terminal 
curbfront. 

Option C-l defines a simple unit terminal with 
frond gates north of the existing North 
Salcllite. The site available for such a facility 
is relatively narrow. and in its present form 
would require that the main access road into 
Sea-Tac from the nanh be relocated castward in 
order to provide sufficient parking facilities in 
proximity to the terminal. 

Because its ultimatr! amide capacity would be 
iimited to a fraction of that ptovidcd by a South 
Uni!Terminal. overall airpart gale requirements 
would n e 4  to bo npplemmtcd by the 
expansion af wther the Sou* Satcllik or 
Concourse A. An airside passenger ctxuwetian 
could bc made to the North Satellite arrd a 
landside pasxcnger connection could be mldc to 
t h t  nonh end of the existing terminal. 

The northside unit terminal would provide one 
imponant advantage in that it wwid not q u i r e  
consmction of M expensive urd potentially 
operationally disruptive roadway bypau as in 

northside terminal facilities W l d  pmvide an 
insufficient number of gates to a;taqujltely draw 
landside. activity away tram the main terminal. 
tn addiricn. its disuncc from Ute main tcrmirul 
would make passenger connections bcovrm the 
two terminals relldvcly lengthy. This concept 
could accommnhbs mgtonal nil alignmenu. 
lmproved miid access south of the existing 
terminal is still required. 

OQUohS A-2 md A-3. H O W u ,  thc 4ditktW 

Option C-2: 
North of the Exkting Twnn?nd 

(Figure 5-81 Unit l w m h l  

option c-2 is similar KO option c-1 but 
maintains the airpon access rood in its cumnt 
location. Because the remaining site available 
for such a facility is relatively narrow, it would 
require development of automobile puking faci- 
lities to the cast of the main nonh terminal 
access mad to Sa-Tac. On-grade puking faci- 
lities a l d y  occupy some of the site. although 
these might nerd to be convened to structural 
parking, and would Se connected 0 the new 
North Unit Terminal by either bridges or 
lunnelr w e d  hundred feet long. 

This tort a b  can intcgsia  wlJ wiltr 
r e g i d  nil plans. Again. impwrtd rmd 
accw wlh of thc existing tumid is rcquktd. 
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west side of the satellite and the airfield taxiway 
system. Some expansion of the north satellite 
together with a connector tunnel to the new 
north unit terminal would be desirable. The 
larger airside capacity provided in Option C-3 
would m a n  that a smaller expansion of the 
South Satellite would be required with reduced 
relocation impacts on the airline maintenance 

The C-3 Terminal Plan is a simple unit terminal 
which is integrated with, and directly accessible 
10, a parking structure. The terminal i s  
connected to the satellite via a passenger tunnel 
with moving sidewalks. The terminal is 
sufficiently deep to accommodate international 
arrivals facilities although the* would need to 
be carefully planned with a scpiuate sterile 
access fmm the sateilite aircraft gates. The 
terminal would operate with enplaning functions 
on the upper level and deplaning functions on 
the lower level to facilitate development of a 
dual level roadway system. Baggage pmcessing 
facilities could be located either as basement 
level and connected to aircraft via a baggage 
tunnel, or located at the satellite and accessed 
via below g d e  conveyon to and from the 
terminal. 

Retention of the existiiig rnain access road in 
Option C-3 also potmtially m u i n s  the r~nnirul 
to be shifted east to pmvide for a detpct 
terminal site. This would likely q u i r e  some 
additional property acquisition to the a t  or 
coslly construction of she terminal over the main 
access roadway itself. The nuin drawbacks to 
Option C-3 arc the long, deep tunncis between 
the satellite and the main terminal which would 
require moving walks and uwld mdt in a 
certain m a n s  of passenger inoonvenimcc. 

The terminal area roadway syucm in w o n  
C-3 would function in much the same manner as 
Option A-2-2 (or Terminal 4 at Phoenix). This 
system has a clockwise tnffrc flow (sometirrii 

areas. 

referred to as a "reverrc' flow) which provides 
access to both sides of the unit tennlnal and 
creates a very large curbfront fapacity with 
potential dual level roadways. As in WonS 
C-I and C-2. the pnmary traffic access from the 
north would be diverted before reaching the 
congested roads of thc existing main terminal. 

Option C-3 is  higher in cost than cithrr wens 
C- I and C-2. Both the satellite connruction and 
the main access roadway relocaaion ue contri- 
buting factors to a relatively high cost for this 
option. Acquisiircn of some additional property 
is also an important factor in the mluive poor 
cost and implementation -Lung for this optton. 

Option C 4 :  (Figure 5.101 UnH TQnsdnd 
Nonh of tlrrr Existing Tuminrl 

option C-4 i s  a variation of Opnon C-3 m a 
northside unit terminal not phyuuUy iinked to 
the existing emin tcnniwl at Sa-Tac aapt by 
an extension of the existing STS shuttle. IU 
landside circulation and parking sy$tem would 
alp0 be compktely independent of the existing 
nuin terminal. Option C-4 differs fmm won 
C-3 in thu it rcquiru an wen d&pu a i k  
(requiring furttrw property &quidtion) but 
provides an expanded airside capacity provi&ng 
additional frontal gam urd lends itself to P 
mven~iocul WM; arrangwntnt similar to 
that which illtgdy CX& &-TU. 

Tho addition of frontal gates in Option C 4  
inc- theairside capacity wbppnuaLIy. This 
increased cnppcity is provided through a dcxpr 
Ute Wbch reguirrs e m  mom piupmy 
aquisitim thilil optlon c-3; houmep, the 
OdoiriORpl faPocity pmv&d KI the north Mwld 
m a  that very tittle expansion south of the 
existing main t c r m d  m l d  t8 rsquirsd to 

Mastet Plan. As a mutt. most of & lirlim 
maintenancr facilities on the ~nr th  pidt would 
not q u i r e  relocarion. 

meet Ihc fofccas! gmtc rcquirrmearu of the 
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The C-4 Terminal Plan also differs from Option 
C-3 in that a conventional two-level terminal is 
proposed which would serve both the satellite(s) 
and the frontal gates. The giadicnts of the 
existing site should permit a parking structure to 
be integrated physically and functionally below 
the unit terminal. The terminll footprint would 
be rufftciently deep to accommodate inter- 
national facilities but these would probably need 
to be linked with the sa!ellite iand B747-400 
gates) via separate below grade sterile 
connectors. The tcrminai itself would Function 
much in the w n e  manner as the existing 
terminal at Sea-Tac wirh cirplaning furstions on 
the upper level and deplaning functions on the 
lower !tvel. Frontal gates on the main terminal 
would provide additional capacity and conven- 
ience for terminal users. 

As in Options C-I. C-2, and C-3. the most 
important landside feature of Option C-4 is that 
i t  utilizes existing teninal acccss madways 
without adding demand to the existing terminal 
roadways or requiring cornpiex roadway 
consmction to the south. Tn~ffic ?ccc?u from 
the north would be divened IO the unit terminal 
before reaching the congestion af the existing 
main t e r m i d  roadways. Option C-4 would 
also provide a dual level tmninal roadway 
which would be simpler and more cost-effective 
to consttuft than option C-3 and would function 
much in the same way as the existing main 
t m i n d  roadways. 

Option C4 and C-3 are simiiar in that they are 
anticipated to be ooslliu 'hn e i k  Options C-I 
or C-2. This is due primarily to the iarger si te 
of the facilitits provided, satellite construction, 
tunnels. the relccalrd access mads, and propeq 
acquisition. 

SUMMARY 

The futun txminal development at S Q - ~  
appears to be affected by non-terminal elemmu 

of the Master Plan update in one very important 
respect: the terminal development options are 
landside-driven. 'This results in a probable 
future need to decentralize the main passenger 
processing facilities at Sea-Tac in order to 
distribute landside (curbfront and parking) 
denimd between terminals and relieve vehicular 
congtstion on existing terminal roadways. 

It is noteworthy that dtscnualization of terminal 
attd landside facilities into separate unit 

having the operational characteristics and a icvti 
demand similar to Sea-Tac. The oniy notable 
excqtiens arc large connecting hubs (such as 
AUanta) where the majority of Pysenger d f i c  
connects and therefore has 110 impact upon I;le 
terminal. landside. or regional auysl infra- 
structure. Consideratim of a new unit tcmrinal 
at Sea-Tac may, theuefore. be a realistic mile- 
stone in the continued devclopmcnt of the 
airpon. 

EVALUATION  OF^ ERhlINAl 
OPTIONS 

The evaluation proceu leading t~ 3 racom- 
mended approach to future terminal develop- 
mcni at Sa-Tac combines both subjective and 
objective elemts .  l h i 5  ptom~s hrrtheI nflccts 
either dirst  or indirect inpart from a v u i q  of 
sourcei including W staff, Mutu Plan 
consultants, public. airlines, and other airpurt 
usen and ten%nu. 

Perhaps the single most imponant factor to 
emerge during the evalwhon proceso was the 
n e s j  LO incorporpte flexibility and adapubiity U, 
change as opuztiarul requirrmenu at Sa-Tac 
continue to evolve in the future. One such 
change is the continued evolution of commuter 
omtions which lend to blur with air carfia 

quinmtnw in their respmive mukeu nutun. 
Another changing e l e m i  ai SCr-Tpc invdlves 

~ 

terminals has consistently w u n a i  at &ports - 

. ~ 

aGvdaons as airclaft ty$Ks uld tcnnLul 
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international operations which have shifted 
dramatically over a very shon period of time 
and may shift again. 

In addition to operational flexibility, the need 10 
provide for incremental growth in the terminal 
i s  imponant and this should be designed to 
accommodate a range of aircraft types and sizes 
in !he future. Finally, the respect for the 
established a;chitcc!ural chaactcr G f  theexisting 
rerminal as a major international and domestic 
gateway to the northwestern United Sates is an 
impriant point of consideration. 

EV8hWtlbfl  PloC8SS 

For each of the conceptual terintnal options. 
~ t ~ t & c r t  cntena were evaluated and assembled in 
a m?mx format flable 5-1). Since many of the 
options drpre similar chaiactensucs and 
advurlargw, a weighted numtncal ranlung 
system was UW IO assist in evaiuaung the 
conceptual rnminll developrncnt m o n s .  

The ~esu l t s  of the evilluauon were used to select 
three 'fidist concepu" from each Acveioprncnt 
are  which wolrid be capbk of adapung to a 
vanety of future sondihons md opcational 
changes at Sea-Tx. The m h n g  process usad 
rn the evliuauon may be defined as follows: 

Step Om: The Terminal Evaluation 
Cntena wen developed to represent a 
compnhenuvc itsung of the essultd 
facton to be mndcnd in determining the 
best futurc terminal development concept 
for Sea-Tu: Intemamnal Airport. The 
cntena Itst wps carefully mlored from 
guHielines used for the TDP as well as 
ocher fimlv tsniplat p t~ je~ ts  in the U n i M  
S t a u .  Included are key issues related to 
amide. lands&. temnal. and cost 
conuderatlons. 

Step TWO: Wcighung facton were 

assign& to each specific evaluation 
criterion based upon the priorities and 
values established by *e Mastn Plan 
Team. These factors wen? collecrcd and 
adjusted to reflect the issues, concerns. and 
priorities and vieis of many diver= 
elements including POS staff, user groups, 
airlines, concessionaires, and others. 

Step Thm: A stiggcstcd concept ranking 
was developed to reflect the consensus 
opinion of the planning team. and the 
specific experience of uam members with 
other similar terminal projects in the 
planning process. For clarity and 
consistency in evaluation, rankings we* 
typically categorized as king either a 
positive ( + I ) ,  neuual (O), or negative (-13 
factor as cm;l;Ucd to the recommendations 
of the 1985 Maser Plan and the 1992 TDP. 

Step Four: The comparative scon for 
each option was computed. The Score for 
each criterion i s  the sum of all the weighted 
factors refit~tcd for the Si~tam evaluation 
criteria as defined by the collective issues. 
objectives, and concerns researched by the 
Master Plan Tum. 

It is nol~wonhy that for the purposes of this 
Master Plm, the terminal development pian will 
n d  to WVIX a number OF different optiitionai 
sccnuios which m y  occur. T k  tuminal lay- 
out ultimately reflcctrxl in the Masu Plan 
shuuld accommodate not only the mmmcndtd 
s p a n  program and &friable changes which 
may be anticipated within the forrust time- 
frame. bus be gppblt of futttKt zaaptation 
beyond the fonatt pwiods. 

Tht evaluation criteria uscd in comparing and 
evaluating the tcrtniml optioru arc &fined 

tion of a s h  c r i d  is followed by a i  brief 
discusrim of how it  was applied to thc 

below and corn- in Table 5-1. Ihc dcrcrip- 

5- 19 
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evaluation of !he eight option terminal concepts 
at Sea-Tac. 

Airside Criteria 

I Capacity: Abiliry ru provide suj@5cnt 
oircraft parking positions 10 mert or exceed 
forecatt demand. 

Airside capacity reflects the ability to m a t  
the forecast for gate frontage within the 
o v e d  t e m i n d  site defined in the TDP. 
@!ions which scored higher enceedcd fhe 
forecast requirement or required a rmaiter 
o v e d l  ana, white options which scored 
lower gtncratly required additional a n a  10 
achieve the forecast gale requirements. 

Flexibility: Ability of the Iemt Id  concept 
to a~commodvr the jorecas: nwnbcr a d  
mtt of ol'rcmfi parking paridom anit 
focititatt cmxs-rYilbtion by dflerehr 
airlinrs. 

Airside flexibility reflect.$ the ability of the 
concept to provide unlimilcd range of 
aircraft types at a gmter number of g~ 
than the TDP. Options which scored 
higher replaced a gmm n u m b  of exist- 
isg gam. while opnions which smnd lower 
generally continued to n-use existing 
somewhat restrictive gate anas. 

Arras: Ability of fhc temu'rmi concept ro 
focilitore momstmined oirrtop access 
k w e R  rhc termid area orsrii :& taxi- 
system. 

Airride acceU meafurt~ the ability or the 
GOIiCept to provide airfield acoess from the 
apron a m  (in addition to the ?nd a t  
para!lel taxiway). Options which rond 
higher providd  ai Im! one additional lane 
of access to the parallel laxiway system. 
while options which scored lower reduced 

8 

iurtkicld access as measured aganst the 
TDP. 

Maneuv~mbility: Ability of the conapt to 
foc~lirruc orrcrafl ma*uwnng wthtn the 
imm<drute rennrnol and aircrajl p a h n g  
area.  

Airside maneuverability reflects the ability 
of Ihc concept to provide increased taxilure 
zcceu or area tn and u w n d  rht urcdt 
gates in comparison wiih the TDP. Gpuons 
which scond higher provided Iddaon?l 
parallel tarilanes or direct taxiway access, 
while oplrons which scored lower c m ' d  
increasingly constricted and C Q O ~ ~ U X !  
apron area. 

TIIlninrl Ciftmfk 

a btawz lhe capobiltty of the itrnrr.wi 
concept to conwtumtly combtnc s & m u  
(utside and landride cap&& and a d q ~  IO 
the fwrnronai nqu:remnu of 2a-h tu 
dejihdd in the Master Pian. 

TermwA balance ducnba Ihe ability of W 
ronctpt to mptc the Yni& dcvelopmwri 
a p ~ c r t y  wth a cor?eJpunding level of 
lalNl.uk dtvcl~oprmcnt. optruns which 
wrtd h i g h  provided gates c l w  KI the 
lands& f i u l i t t t ~ .  whde opt~oru which 
xlond lower gmMallp pmvtdcd unldt and 
lviilrlck COpLcity raquircmenu whch wwe 
further apart. 

a Cmpacity: ~ Q i l i r y  of the concept to 
ammwdate  :he foncprr pmgmm itt an 
tconomical. eflcicnt lMMcr  with 
comideratmn of u m n g  j l m c n d  tiid 
architmwrrl condinm. 

nus termma capu-ty reflects the ablhty of 
ltrc SanaQl 10 provrde sufficrtnt M to 
pmvidG for the co~snudion of tcmunrl 



facilities and connecting infrastructure. ca:ion of facilities. 
Options which scored higher had terminal 
facilities sited in relatively unconstrained 8 Flexibility: Ability of airport and t C W S  ’ 
locations to the north, while options which 
scored lower generally depended upon an 
expansion of the existing terminal. 

10 &apt to changing marketing iind operat- 
inx requiremerus wiih minim1 chmges to 
ihe terminal. 

8 Convenience: Ahiliry ./ ihc &ncept to 
faciiiiarr passenxcr convenience and 
enhance the trawl experience when 
considerinR onemarion, uur fking disionres, 
Iewl chanRes. accessibiliry. amenities. iuuf 
minimization of connrctinx times. 

As used at Sea-Tac. this terminal evaluation 
criterion retlecu the ability of the cencept 
to facilitate use by both onginatingltermin- 
ating and connecting pascngen. Options 
which scored higher provided short curb-to- 
gate disbancrs as well as contiguous 
terminal facilities, while options which 
scored lower generally incnared both curb- 
{*gate and short terminal-to-terminal 
distances. 

Constructability: Ability of the concept to 
be implcmntrd in a co.st effkctiw. incri- 
mnfal fahion. Comtructability irtciinks 
eomidem’on of propeny relocationr wul 
acquiriiiotu svhich may bt required. as mil 
IIS staging areas a d  cvntrrieiian access. 
Qwlly imponam is thc &i[iQ to mainrain 
ongoing upcrafionr through cotumction 
with a minimum of aisrupbn. 

As usad at Sea-Tac, constructability reflocis 
the ability of the concept to be devcioped 
without more extensive relocations and/or 
property acquisitions than pnviousiy 
identifid in the TDP. Options which 
scored higher, q t i r c d  no property acquisi- 
tion and minimized the number of facilities 
relocated. while options which scorul 
tower. nqiiind acquisition of additional 
property and extensive relocation or inodifi- 

8 
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options which scored Iowa relied on 
complex or unconventional roadway 
geometry in confined areas. 

Constructability: Thr di l i ry of the 
landside concept IO mainfoin ongoing 
operations thmqqh various construction 
phases with minimal disruption and the 
degree to which it docs (or does not) rely 
on uncertainjiuure easements. acquisitlom, 
and facility relocations. 

Constructability reflects the case with which 
the proposal roadway system may bc 
developed while matntaining existing 
operations and within existing airport 
boundaries. Options which scored higher 
relied on taisting m d w a y  infrastructure or 
developed new facilities in relatively 
unconstrained sites. Options which scored 
lower developed cornpiex roadway facilities 
rtquiring extensive enginering and likely 
disruptions to ongoing opwations. 

Compatibility: Compatibility of the 
lolufride concept with exisring regional 
acce+t points andjlows as wll os with 
Jiuure Onricipa&d regional rrunsponation 
networks and terminal area intc@ce poinu. 

Landside compatibility reflects the ability of 
the concept to facilitate accw from the 
north, while providing a grxeful futun 
connection to a m i &  south access. 
Options which s a r d  higher provided 
unconstrained landside solutions oriented 
towards the primary aiqmn acctss, while 
options which scored lower cra ted  unusual 
impacts on off.tirport twdo, or provided 
constraints to accessing the terminal from 
f U N E  SOU* X U S S .  

Cost mtwh 

m New Construction: Amicipated CONINC- 

tion cost prrmiwnr wociated with 
terminal, landride or airside optiom 
including required temporary or interim 
SINcIUres. 

Costs of new construction refists the 
degree to which the existing Facilities 
require expansion and or replacement. 
Options which scored higher maximized the 
re-use of the existing terminal and related 
infrastructure, while options which scod 
lower required wholesale demolition and 
replacement of the terminal andlor roadway 
system. 

a Sptciol Systems: lmplied capital a d  
operating toss resdting f b n  r.k 
development of mechanrcai system f i r  rkc 
intra- and inter-lcrmi?tol mo#cment of 
people or biIR@gC. 

ability of the concept to accommodate 
increased demand without costly expansion 
or replacement of the exisring STS system. 
Options which scored higher pmvidcd 
dinct inter-terminal connections and did not 
rely on expansion of the exisring STS 
system, while options which rod lower 
tequird either incrtated capacity on W 
existing STS system, or Ute mtim of 
new, mon complex sywcmi in ad&ititm 10 
ttre existing STS system. 

The cost of spsi?l systems nflIZt3 the 
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and minimized the relocation of adjacent 
facilities. Wtions which scored lower 
required acquisition of some non-aiwn 
property or required extensive wlofation of 
existing facilities. 

The evaluation process was performed on each 
of the conceptual terminal options, and the 
highest scoring options within each of the three 
site groups was identified for funher sfimment 
(Table 5-1). These options include Option A-2, 
Option 8, and Bption C-4. 

4 
i 
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SECTION 6 
IMPLEMENTR TION ANALYSJS 

INTRODUCTION 

Thmugh the initial evaluation process the imponvlt conrideraton which emerged dunng 
leading variations of the three concept atms the craluabon process was that of incremental 
w e n  selected or 'shon Iisred" for further expansion. Thest considerauc#rs and others 
development and evaluation. Thest optlons ate from b e  evalua tm matnx are briefly revisited 
listed below and dewnbed in more derail in this in sumrnanunp the thne shortlisted terminal 
sezuon of the report. options. 

0 

8 

8 

South Unit Tennrnai Option (Figure 6-11 - 
A new unit terminal to the south of the 
existing Main Terminal at Sea-Tac based 
upon refinements to rtnninal Optm A-2. 

Central Terminal Opuon (Figure G2) - A 
C G n W a h Z d  expansion of the existttlg M a ~ n  
Tcrminal at Sea-Tac bascd upon refine- 
ments to terminal w o n  B. 

North Unit T c m i r u l  w o n  (Figure b-3) - 
A new unit zrmrnal nonh of the txisung 
Main Terminal at Sa-Tac based u p  a 
hybrid of nfinemenls to terminal 
opuon C-S. 

Each of the foregoing conceptllal r~nnirrpl 
options was developd as an expansion of the 
rtistinp terminal complex. Althcugh each 
terminal optior; was d~vc~oped to reflect thc 
antic:pated maximum program rrquiremtnt for 
-the forecast pcpiod of the Master Plan, i t  was 
recognized that each qtim. may also be capable 
of sorile expansion beyond that required of the 
forecast period. It was also recognized mt 
future opciational scenarios ai .Sca-T;rc could 
piay an impanant part in determining which 
terminal option might be b u t .  and h a t  certain 
hybrid combinations of all three options might 
be appropriate depending upon the type of 
operation and growth anticipaed. An additionid 

6-1 

The P&DAvulmn Term 





----- LEGEND 







7 





AIRPORT MASTER PLAN UPDATE 

expanded incrementally but significant 
improvements to the South Satellite will require 
demolitionlrelocation of the existing Alaska 
Airlines hangar arras. Expansion of tk North 
Satellite will require the demolition/relocation of 
the existing ARFF facility. 

Temlnai. The South Unit Terminal Option 
functions in much the same manner as the 
existing terminal a! Sea-Tac. The unit terminal 
is linked physically to the existing terminal 
thmugh a secur.ed passage alongside Concourse 
A. making passenger orientation clear and 
direct. Passengers may move freely between 
the terminals with a minimum of level changes 
and confusion. For improved passenger access 
to tne South Satzliite. a new ptdestrianlbaggage 
tunnel is provided between the South Satellite 
and the new South Unit Terminal. This will 
supplement the existing STS which links the 
existing South Satellirt and main terminal. 
Moving walks would ix provided in the 
pa$es&rian tunnel to facilitate passenger 
mavemcnt. The unit terminal site is sufficient 
in depth IO accommodate an international 
Vrivals facility i f  this i s  desired. Further 
expansion of the Main Termid u) the south 
may also be desirable to provide m expanded 
security xnening interface for the Concourse A 
extension as well as to provide for interim 
expansion of airline and passenger facilities at 
the airport. 

Lsndsidc. The Sourh Unit Terminal Opiicn 
provides relief to the Cxistiilg terminal curbfront 
through a separate terminal amas  roadway and 
curbfront system. This bypass roadway system 
requires elevated structure which runs from 
the north end of the Main Terminal. along the 
cast side of the parking structure. and ties into 
the South Unit Tmina l  curbside to the south of 
the Main Terminal. A sepame parking stn~chm 
will be provided as a part of the new South Unit 
Terminal landside system which will bc integral 
with the terminal ih l f .  The proposed terminal 

area landside system will tpe consistent with the 
existing two-level termid pna Wwy wit!! 
enplaning traffic using the upper level and 
deplarring traffic using the lower level. All 
existing traffic movements are rctaincd with the 
ex-qtion of southbound tnffic exiting the Main 
Terminal which must usc the South Unit 
Terminal curbside &way system. 

Cost. The unique cost features of the South 
Unit Terminal Option include the development 
ofa separate terminal iaciiity. eventual property 
aquisition of the commercial areas to the south. 
demolitionlnlocation of Aluka ,  Delu, and 
Northwest Hangar facilities, construction of a 
passenger tunnel from the Soi~th Unit Term& 
to the South Sarellite. and construction of the 
elevated bypass roadway serving Ihe Unit 
Terminal and the related modifications to othe~ 
on-airport roadways. Expansion of ltre North 
Satellite will require Ihe demolitionlreloatim of 
the existing ARFF facility. 

The Cvntrrl Tumiaal Optbn {Figurn 6-31 

This option includes many airside elements of 
the South Unit Tenninal Option but Pttemprs lo 
expand landside and terminal cap;rcily entirely 
by modifications IO the existing Main Terminal 
and supporting &way system. 

Airsidc - The Central Terminal Option mreh 

Master Plan horizon by expanding Ihe existing 
North and South Satellites and by expiding 
Concount A. Acccss and parting is pmvided 
for Group V I  aimaft along the scwh side of tho 
South Satelhte and Conwurst? A. The iahidt 
nay be expanded incrementnlly without impoci- 
ing existing airport roadways by lengthening 
Concourse A in nw, or three phcs. Exppnsion 
of Concourse A will require &motition/ 
relocation of the Northwest and Delta hangar 
areas. The satellites may also be explndod 
incrementaliy but significant improvements to 

the overai forecatt ~ m p  mtage for ~hc 
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the South Satellite will q u i r e  demolition/ 
relocation of the existing Alaska Airlines hangar 
areas I 

Terminal - The Centrsl Terminal Option relies 
on the continual expansion of the existing Maill 
Terminal to provide passenger facilities through 
the ftmxast period. Expansion is  provided on 
the south end of the main terminal for a 
replacement FIS facility, expanded passenger 
facilities, as well aj an improved scclitity 
screening InkCrfW to Concourse A. A limited 
amount of terminal expansion i s  also planned 
for the north end of the existing mah terminal. 
A stpvdte check-in facility is also prcvidd  to 
the cast of the patking garage to scwe the 
msit curb created there, This would be a 
check-ifi facility only - no baggage claim would 
be provided at this location. This W r i t  curb 
and ars0Ciatu.i check-in facility would be 
connected lo the main tennimd via a series of 
moving sidcwdks and baggage conveyors which 
would help facilitate passenger and checked 
baegage movement across the 4th floor of the 
parlong garage to the main terminal. 

bndsidc - Forecast roadway defEienCies are 
a d d d  in the Caval  Terminal w o n  
thmugh a combination of rncgsuru,  a l I  cenlered 
on the existing cu&si&. roadways, and parking. 
The first of these ir the widening of the existing 
terminal roadway. This provides some addi- 
tional through capcity in addition to the 
potential for an island curb. but may negatively 
impact existing curbside capacity due to added 
pedestrian crauing of the inner roadway from 
the island curb. tn addition, an etevated transit 
curb is proposed above the parldsg lot exit on 
the east of the parking structu~'~. This msit 
curb would Pequin development of moving side- 
walks within the existing parbng srmc~ure and 
would, therefon. &uw parking available 
within the existing smcture. Additional parking 
in support of the erpimded terminal facilities 
would bc provided to the south of the existing 

parking structure. In addition, the transit curb 
requires a separate elevated roadway N M k g  
e s t  of the existing parking garage. "%is 
elevated roadway would not only serve the 
transit curb, but couid provide an alternative 
enmce to the parking structure. 

Cast - The unique cost features of the CmpTal 
Terminal Option include demolition/rclocation 
af Alaska. Delta. and Northwest Hangar 
facilities. widening of the existing terminal 
curb. construction of the elevatad bypass 
roadway xrv ing  the South Unit Termid and 
the related modifications to other on-airport 
roadways. The terminal expan~on itself would 
likely be less expensive than concepts requiring 
developmnt of a scpante unit 'Imninal. 
Expansion of the North &Mite the 
demolitionlrelocation of the existing ARFF 
facility. 

The North Unlt Totminal Option 
iFWm G3) 

A northside unit terminal'with f r o n d  gates is 
the main feature of the North Unit Tmninal 
Option together with significant expansion of the 
North Satellite and Cmmunc A. Unlike the 
South and Central Options the unit tmniml in 
the North Unit Terminal is not pbysically Sink& 
to the main existing terminal at Sa-Tac, except 
through a potential extension of the S i  shuttle 
and a passenger tunnel linking it to the North 
Satellite. 

Airside - The airside in the Nor& Unit 
Terminal Option provides frontal gates at the 
new unit terminal which are canncctcd to the 
new unit terminal via piestrian bridges. 
Additional gam arc provided in ultnsims to 
the North Satellite and Conmum A. The 
North Satellite gates an WMCCUXI to the new 
unit terminal via an underground connector with 
moving s i d e d h .  tt has been assumed that UIC 
North Satelli~e will serve as the rxansfcr point 
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for passenger connections between both the 
Existing and North Unit Terminal$. 

Terminal - The terminal in the North Unit 
Termid Option is located dircctly above the 
north entrance roadway and is connected to the 
flightline via a pedestrian bridge. Additional 
gates on the North Satellite are aa%scd via an 
underground connector with moving sidcwdks. 
The terminal itjclf i s  oriented to take advanwe 
of a two-level curb on both the cast and west 
side with integral puicjng locslcd above. In 
addition, some expansion OF the main terminal 
would bc provided t0 the smith to provide for 
rcplactmt FIS facilities alongside Concourse 
A. (While FtS facilities could be provided at 
the Nor& Unit TetminaJ. nsuic l iv r  aitside 
parking clcofances at the North Sattllite W l d  
limit rhe u s c f d n c s  Gf an US fsaeiliry at this 
location.) 

Landside. Perhaps tile most important landside 
future of the North Unit Termid Option is 
that its Iwzuian eliminates the need for. and cost 
of, M elevated main terminal bypass roadway 
system. Traffic accw from &e nonh (the 
primary airpun access route) would be d i v t d  
IO the new unit tefmind bcforc rraching the 
congested roads of the existing main t m i m l .  
Iht terminal iwif wodd be served with a 
~ e r s c f l o w  (Phcnnixstylej roadway on two 
levels with .the n W n  access 1-04 bmeuh. 
Vehicular puking wouid be providat in o 
s~wcture above the North Unit Twninal as wet1 
i ~ s  in apadcd puking at the Main Terminal. 

Cod. The NoTth Option could also be 
constructed entirely on land now owned OT 
controlled by the Port of Seattle. h addition. it 
would not n q u i n  the re!ocalion of the Alaska. 
Dcita. and Northwest mgar facilities ta tfe 
south. Relocations to the north, however. 
would be extensive and would include the 
AWF. the OSPS facility, Doug Fox parking, 
and various cargo and cawing kitchurs. 

Relocation ard construction over of the existing 
nonh acws road would also be a significant 
cost and conarmtion scheduling impact. 

APPROACHES FOR INCR€MEN?Ai 
EXPANSION 

The procus of evaluation which Id to the 
shortlisted terminal concepts for the Sea-Tac 
M e r  Plan reflects input from a variety of 
sources. ORe of the most important elements to 
emergc during the evaluation proctss was h e  
necd to provide flexibility and adaptability to 
change in an incremental fashion as operational 
requirements for the a i ~ n  continue ui shift in 
the future. For in smu .  the %izE md cvolutio~ 
of the commuter operation at Sra-Tac is an 
emctging factor, and then have been importvlt 
shifu in the international market as well. 

The ability to facilitate inr;wmental growth is a 
major consideration. The successfsl tcfrninal 
option must Isltisfy not only a lon& range 
requirement. but must bc easily and incre.nen- 
tally expandable to Wsfy short term Uemaad. 
Bccaun. the expansion of LermiMt iacilitics zt 
Sea-Ty: is ticd directiy to the prudent and 
effective utilization of existing aircraft gates. 
improved gate utiliiation has been factored into 
the o v d l  t e r n i d  program for tRc Master 
P h .  

Each of the shonlisud terminal options mflacw 
the need for' significant improvunents in 
landside infmitmctun and, in oome ttse~, new 
unit terminals. As a result, the incremental 
expansion is more challenging than wwld b the 
case if the existing terminal and roadway system 
wcn upandeo by itself. For example, the 
development of terminal faciliries in Ihe North 
Option could be undertaken in an carlie; phase 
by relying e~c1usive)y on access to Ihc North 
Satellite if naeded IC m e t  pressing demands for 
expanded terminal and landside faciiitits. 
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The need for improved landside access is an 
important departure from the TDP and its 
impact upon inmmenral expansion should, 
therefore, be re-examined. 

A suggested apprcach to incrementally erpand- 
ing each of the three shortlisted terminal 
concepts follows. It should be noted that these 
suggested upansian approaches arr conceptd 
only and are subject lo refinement as cc~sts, 
constNcuon phasing. and changes in &mand 
an further definal. 

Expansion in each phase would be t n g g e d  by 
the n a d  for the following key elements of the 
temiwl area. A s*~gge~red phasing approach 
for each is as follows. 

south unit remi#d Opt&#! IncfmeNtbI 
ENpanSion 

Phase 1 - Expansion of Concoune A. 
dcvelopmcnr of commcrcWblel property to 
north of main terminal. 

pkasc 2 - Initial expansion of mpin terminal to 
south. initmi exganuoa of North aid South 
Satellites. 

Phase 3 - Development of the new south unit 
t t r m i d  including: completion of Concolrrsc A, 
integral parking stn~~ture. extensions to existing 
tminal  roadways. development of sout?Un 
bypass road east of main terminal puhng. and 
other related irnpmremcnu. A parking 
s*ncturc at the Daug Fox lot is &eloped in 
this phase. 

Phase 4 - Extension of South %&he 

Phase 5 - Entension of North SateIlite 

6-8 + 
Tha P6D A v u l m  team A 
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SUMMARY 

The North, Central. and South Terminal 
Options for the Sea-Tac Master Plan Update 
reflect a number of options, each of which may 
be appropriate to meet differing opntional 
scenarios which could develop in b e  future. 
These options an not naessarily mutually 
exclusive of one anothn and may be combined 
to m a t  f u n a i d  rrquinrnmb in the f u t u ~  as 
deemed neossuy .  For instance. a devclqmunt 
of terminal facilities to the south may not 
ncccssvily pmlude the development of 
terminal facilities to the north. and elcmcnrs of 
the fenaalizad terminal expansion OMlCcpt might 
be cornbind with either the north or ?he south 
unit terminals, A summary of the program 
elements of each option ipppearx in Table 6- I .  

The next steps in the terminal evaluation procus 
will be the inclusion of thuc three options in an 
mvimnmcntal review, further nanowing of 
regional awas naPmmcr.dations. awi the 
refuremcnt of other forecast airport infrp- 
utlleture and haant q u i r e m a r s .  Thuc 0 t h  
non-terminal Pirpon rguiremtnu include but 
plt not limited lo cargo, aircraft mainWunce. 
fire and rescue. police. air traffic conrol, and 
general aviation. Once thcsc non-minal 
factors have been dcfincd. awl their impact m 
the mid plan identified. the most 
appropriate terminal ~ o r r ~ c p t  will be refined in 
greater detail. 
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SECTION 7 
TERMINAL GROUND ACCESS AND 

SURFACE TRANSPORTATION ELEMENT 

IN ?RODUCffoly 

This section examines the issues involved in 
upgsding the gmnd  access and surface 
transportation facilities at Sea-Tac International 
Airpon to m e t  the p r ~ j c ~ t e j  demand of 3f! 
Million Annual Passengers (MAP) by about the 
year 2020. A i p n  ground acccss Is of major 
concern because of the physical requiremen& 
ncedcd to support the passenger iennind with 
its daily acrclruity level and the impact thcse 
ficilttlcs can create on thc off-Ute am 
surrounding. the terminal. With a pmj~clal 
doubliag of Iht pasrenger population using UIC 
Sta-Tac terminal in rwmty-five yews. auxs to 
the terminal complex for passcngcrs, 
employees, and vi~ton is an important isue 
and vital element of a Ituccusful muter plan. 

EXlSnNG CONDInONS 

D&r l r r d  Acdvity 

Cumntly. the ttnnd wonipler saves about 
50,OOO daily olr vnrtlm N m avtnge day. 
Of lhlxe pawngm a~rourmuly 30% arc 
connecting and do not use ground B ~ J S  to he 
~epmmal. 11 is uunulrrl ltut the rswning 

daly v*ucors and another 1Q.OOO employes. on 
?he typid  day. h August. tht busiest Lnvel 
season. passenger and viutor traffic is about 
30% aboe the annual average. For planning 
purposez the peak pen& IS barad on a typical 

using ground acctss the m n a l  l o i d  by 
another 18,oM) viuton, with eniployrt mpr 
constmi, 

35,000 plSi%gCa JOlIIed by &QUf 1s,m 

d a y  in August WLth 46,000 d v l y  Ut PUWI~CIS 

Region& Ro.dwr y.c 

From the nor!! the terminal is acfesscd by a 
six-he limited access roadway connection to 
!he SR 518 Freeway, with an interchange at 
South 170 Strat. From the cut, the terminal 
complex has an entrance at South 180 S w t  and 
lntcmatiorul Boulcvani (US99). Intcmahorul 
Boulcv?rd is a four-lane major u tma l  with a 
fifth centra! turning lane tn the seccion djaf~ni  
to the urp~rt. South 188 Sueet, a 4-6 hne 
major anend. c o n m  the terminal area to the 
Inutstatt 5 Freeumy cast of the airfield and SR 
5W Fr&\vay west of the airfield. 

Rwmcttd commmul traffic urd cmployau CUI 
p c c w  the tennirul from South 188th and 281h 
Armw South to the commucd madway uM)e~ 
$e ~ G ~ T I I I W ~  wmplex. a s  road hccomes the 
cargo read of the complex wifh a connec- 
hG at South 170 Stmet to fntemationrl 
Bwlcward. E*ccpt for the No& Acwss road, 
ufl other road acms is from major antriais 
with m w d  trafflc. 

On-Site Ro&ways uwl ParMw 

The rrglond ?Mus roads converge no* of the 
tustlng t u m i d  complex intc a southbound 
one-way sytem with a four-lyle upper (t~cckcc- 
ing lev& and fivc-~anc lowet (baggage clum) 
roadway system. The innu two lvres of both 
levels arc for parsenger curb service, and h e  
other lanes for traffic merge and h w g h  uaffic. 
Tht roadways art oonnaclad by a single 4-Lane 
no*-bund d w a y  io the eastern edge of the 
terminal site. which allows traffic on uthcr 
levd to flow noflhward, and provides access to 



the Intcmauonal Boulevard pohal only from the 
lower level roadway. 

The upper level roadway has access from the 
North access road, but no exit to the south, 
requiring that traffic destined for the 
International Boulevard exit mirculate on the 
connecting roadway past the lower tcrmlnd C u r b  
to exit the terminal. 

Both the upper and lower roadways have about 
1,600 feet of curb at [he building fa=, W i t h  the 
second lane providing an equivalent of 960 feet 
of addrtir~nal curb frontage. Thus, each level 
has about 360 feet of effective curb frontage. 
Then: an transit terminals to the immtdiate 
north and south of the teminal building, wrth 
access only fmm the lower roadway. The north 
transit w!er on hold about 15 vehicles and the 
south transit center abut 25 vehicles depending 
on vehicle si=. 

The central padon5 giuage has access from both 
the North acc:cess road and the Intematlonll 
Boulevard pond. There is a single toll plaza, 
wth all vehicles exiting north or to tht  lower 
madway. The garage is connected to the 
terminal by five elevated ptdertn;ur crossings at 
the fourth floor of the giuage. 

The gatage has 9.400 s p c u  (or rquivdents). 
divided as follows: 1) Son-urm meted 
p k t i i g  - I .OM) spaces; 2) Long term parking 
Y.Oo0 spaces; 3) Car Rend facilrtlu - 1,OOO 
space equivalent: and. 4) Employee parbng - 
400  spaces. The g w c  was most ncentiy 
expanded 1n 1992,. In 1993. the third floor of 

parbng which can avoid the toll pliw and hu 
a. separate third level entranct. This 
improvement was combined with a t w o - l a ,  
third level transii roadway on the edge @f the 
garage with 5 st6ps ai each psdestnvl crorung 
connecting to the uanwt s~aps one floor below. 

the gatage Was c~nVCnad to Short-turn mtterod 

7.2 
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buses connect to the greater Seattle area and 
Eastern Washington state communities. Taxis 
an: regulated by the Port of Seattle and those 
with airport access are rcsincted in number. 

2020 MASTER PLAN NEEDS 

D d y  Travel Activity 

Passenger foncasu sl;g.gest that by the year 
2020 demand will to grow to nearly 90,m 
passengers and 36.W visitors OR a typical 
August weekday. On-sile emplovec trips are 
estimated to be about 17.000 daily by the Puget 
Sound Regional Council (PSRC). 

On-SCre Facility Needs 

As shown in Table '7-1 below t h e n  will be a 
substantial need for. additional curb spacc, 
access roads, parking spaces ard related on-site 
ground awess, facilities, assuming a continuation 
of existing policies. 

Re&anal Access 

While wine of the data qu i res  further 
examination. in general the North access road 
can accommodate projected growth. However. 
International Boulevard acccss q e c i a l l y  at 
South 168th Street and South 180 Strut  wi\l be 
very constrained. Regional n i l  a c ~ w  via thc 
RTA light-rail system is assumaG. Wu: of the 
High Occupancy Vchic!e (HOV) lanes in 
Interstate 5 will continue to be encouraged. 

At present there arc initiatives underway led by 
Washington §&IC D.O.T. to earend SR SO9 and 
allow for connecting accea from Ihc south end 
of the airport. Such a connection wouid provide 
considelable relief from the congestion in that 
area anticipzwt in the master plan. The ?on of 
Seatlie fully suppow and will contiiiue to 
pursue those initiatives. In the event &at the 
SR 509 project is canceled or delayed, 

alternatives for alleviating vehicular congestion 
in the south end were invesugated. 

AL TERNA nVE GROUND ACCESS 
CONCEPTS 

n e  development of surface umspom~on 
policies for the enure Puget Sound region is 
cumntly king nvicwcd by the Puget Sound 
Regional Council (FSRC) as patt of its 2020 
long-range planning program. The dcuelopment 
of the Federal tntermodal Surface 
Transportation Efficiency Act (1STEA) 
encourages alternatives lo cxp;muon of 
highways far single occupant vehicles. u dots 
Washington State's comprehensive plaMing uwl 
congerm management progms. Therefore. 
regional tmnsportatlon policy is s m h i n g  for 
ways to improve surface transportation hmugh 
implementauon of Transpertatibn t)mwwl 
MamgeiNcnt (TDM) mi! Transpartltlan Sysicm 
Management m M )  policies. The 2020 PSRC 
plan encourages itre use of High ~ u ~ c y  
Vehicles (HOV). incrcascd use of mut. nm- 
mororizcd vehicles. congesuon pricing 
strategies. and m11: efiicitnt liand UK. systems. 

The Sea-Tac 2020 Mum p h  update is a m  
of hoe policies and wili try to ikmpira& 
them into the ultimate plan. ?he a s e s m c n t  of 
he  three plmnativc ground RCUS systems for 
the Muter P b  Upda?e, hownnr. IS b u S  on 
a continuation of wrrmng tnvcl habits. patterns 
and trends and n p m t s  a wofst-ase sccmnu 
since travel data from tk peak m t h  of Augw 
IS use$ as well. The plans do allow for ex*- 
sion of Vanut and n i l  facihtiu to ftm my 
opuon. Planning for a number of faciliua such 
as parking supply, and regrorul ;IECCSS wu be 
depcndcnt on policia evcpltlully doptd for the 
region in the future. as well as on Pon of 
Seallie achons to complement w g i d  tnns- 
poration plan3. nitst trends will 1-w the 
nead for mfrastructurc improvements w m m t  
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TABLE 7-1 

SEA-TAC INTERNATIONAL AIRPORT 
LANDSlDE - FACILITY REQUIREMENTS 

C y p A r u  2460 lboo I 1460 I 2160 
Employee Lot 4 m  8ocy) m Roo0 8oiw 
Private m - S i t e  9500 NIA N!A NIA 1 NIA 
(1) . 
NIA Not Applicable 

Sou& urd Cenwal Terminal Oprionr have o m  island curb atetminal ?ickaing level 
Garage parkiig needs for 2020 are subject to policy decisions 

A- 7-4 
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transportation deficiencies that can he addressed 
ks t  at the regional and policy levels. 

CENTRAL TERMINAL EXPANSION 
(FigU# 6-2) 

Major Roadways - This ground access and 
landside devttopmmt system would provide a 
southbound access road to be decked ever the 
existlng northbound road a t  of the parhng 
structure. directly connecting IO the North 
access road's southbound lanes. Thc upper and 
lower level terminal ticketing and baggage clam 
roadways could bc extended south to South 
188th Street near 28th Avenue. A new 
northbound roadway couid start at South 188th 
Street and South 28th Avenue panllel to the 
amfed amp south of the exislrng fcnniial and 
connect lo a twu-way d w a y  system that 
would permit dinct access and egress to the 
terminal from SOU* 188th Street. This system 
eliminates congesuon from International Elvd. 
and allows a southem exit from the existlng 
uckcung level roadway. 

Curbsidc To gam added curb space. the 
ucketlng level tcmicai roadwa,- would be 
widened. with a pedestrian island set in the 
roadway. There would be ux moving Inms, 
three each on either side of the pedestrun 
island. 

Transit - An elcvatcd RTA mt station and a 
Vansit W U t  are placed to the cast of the 
existing parlung stru~ture. Vehicular ax.css and 
egress m i d  be from the decked north/wth 
roadways at the 6 a s t m  d g e  of the terminal 
m. A b u t  400' of added transit curb spaa 
would be provided. with access from south and 
nonh bund roadways. A pedestnur connection 
from the RTA and mat center would bc made 
through the 4th floor of the parkrng structure. 
At the south edge of the reminal building a 
Luge transit plaza would be built for a~tport 

users to replace the cxisung plaza which would 
be taken by terminal expansion. 

Minor Roadways - Ramps to the upper ticket- 
ing levels and lower baggage level curb a m  
would be doubled in size. 

A c c e s d Q m  Pohb - South l88th St~&Z8th 
Avenue could become a new entqdeut point. 
A southboufid flyover from the southbound exit 
mad over South 188th Street could eliminate 
left-hand turns onto South 18mh Sucet. This 
entry will reduce the need far turns from North- 
bound lnternational bulevard into the existtng 
South 180th Strcet entrance. The eaiskmg portal 
at Sou& 188th StrecUlntcmationaI Boulevard 
would only be a northbound entrance to 
terminal. South 188th Street would mquin 
widening, channcluation, and other tiaffic 
improvements betwan the terminal and 
lntemwonal Boulevard. 

A South Access road connection could connect 
to SFSO9 in addition providing improved 
conmtlons between South 188th Street and the 
new terminal complex roadways. Both 
mpfovcmenb m not n d e d  to m e t  foreEaat 
quirements  however. Any resulting plan 
should continue to bc coordinavxi with other 
local and regional roadway improvements being 
sonudejed outside of the term~nnl urn. 

expanding the existing garage to the south and 
by building a structure at the eusung Doug Fox 
off-site parking aR!.a. The expansion of the 
rrmn garage would add about 4.800 spacts and 
the mug Fox site abaut 4,500 s m .  

SOUTH UNg TERMINAL 
/Figure 6- 11 

Mnjor Roadways ~ This ground pccus and 
landude devtlopm! systcm would pmvide a. 
southbound access road to be decked over the 

Paw - Added a pmvidad by 
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existing northbound mad cast of the parkirig 
structcn, dircctly connecting to the North 
access road's northbound lanes. The upper and 
lower level terminal southbound roadways will 
be extended to South 188th Street and South 
28th Avenue parallel to the new south  unit^ 
rermiral. A new northbound roadway beginning 
at South 188th Strat could permit ditwS access 
and e g m  to both the existing and new unit 
terminat from South i88th Strta. This system 
would eliminate congestion on International 
Boulevard and allow a southem exit from tht 
existing ticketing ieve! roadway. 

CU&S~& - Additiod CU& ~paa WQUld br: 
gained from the new ticketing and baggage 
levels at the unit terminal. 

Tmmit - An elcvatlrt RTA mi suuon would m 
sited to the cut of the existing t e r m i d  parlung 
garage, with pcdcstnan ~CGCU. through the 
parhng g a q t .  Transit centers would be 
prnvickd just nonh of the (rcw unit wrmim! and 
next to fhc exisung i e m i d  for vrpon patrons. 

Minor Readways - Ramps to the upper 
Uckcting ierels and lowx baggage levcl cutb 
area would be doubled in site to handle 
ptojmX!d gmwih. Conneclrons would be macle 
between the new south and north d w a y s  at 
Ihe unit terminal to allow ncirculauof~. Ramps 
wuuid be built tnlo the cxisLing p k m g  garage 
from the ncw m a n  nurthbsund roadway 

Aceas Points - South 188th StteeU28th 
Avenue codd become a new mtrylexit point. 
A southbound Flyovu from the southbaund exit 
road over South 188th Svett could eliminate 
Icft-ha.r&d turns onto South 188th S t i t .  T h i s  
entry would reduce r he need for turns from 
No&-bound international Boulevard into the 
exisung South 180th Strut cnuana. The 
eusung p o d  at k t h  180th Strertl 
Inltmahaml Boulevard would only be a 
northbound entrance to terminal. South 188th 

§met would require widening, channehiz;uion. 
and other traffic improvements betwecn the 
tcrminal and International Boulevard. 

The South Access road cennection to an 
exrcnded SR509. would connect to the terminal 
just south of the south unit terminal, in addi'ion 
to the improved connection b e t w e a t  South 188 
S m t  and other ncw terminal complex 
d w a y s .  However. borh fufl improvemenrs 
are not ncaied and must be rmordimtd with 
I d  and regional madway improvcments aw4y 
from the termid area. 

Rrking - Added spaces m provided by 
expanding the cxutlng garage to the south and 
by building a smciun at the ww mlh unit 
termrnal. The cKpanded main gamge wmld add 
about 2.000 spaces and the south unit tmminal 
gatage &ut 4,W spaces. A g m g c  at thc 
b u g  Fox si* could hold ?bout 4,500 m. 

NORTH UNl't YERMWAL 
(Figure 6-31 

m o r  Roadways - To accommodate the north 
unlt terminal about 2,OOO' of the existing SLX- 
kam divided North a~ctsp mad would q u i r e  
reloullori eastward yrd would be deprtssed lo 
allow the unit tcrminal to be built over the 
roadway. Conncctrons from the relocated North 
raadway would be made id f rom the uput 
termid from all d l d o n s .  The h u g  Fox 
parlung lot would be alimmted wtth thrs 
alignment. 

The lower level term~nal southbound &way 
could be extended to South 188th Street n a r  
2Brh Avsnue. In additmn, a new northbound 
roadway could extcnd tram South 188th Street 
and South 28th Avenue to the cxisung turmnal 
-way that would pennit di rs t  access and 
egftss to the twnirat from South 188th Ststet. 
This system eliminates cmgtstion from 
Inurnauend Boulevard and allows a southern 



exit from the cxistmg ticketing level roadway. 
with full northbound access from South 188th 
S t r a t .  Southbound traffic from the North Unit 
terminal. going toward South 188th Street 
would use the main terminal southbound 
roadway system. 

This scheme shows southbound traffic from the 
north unit terminal using the curbside roadways 
of the main terminal to nach South 188th 
Street. This conccpt is consistent with the south 
unit terminal concept. However. due to existing 
constraints at the man terminal, a separate 
bypass road m y  be deslnble for southbound 
uaffic. 

Curb Space - The new urut rerminal wwld 
have both ticketing and baggage clam curb 
levels. Since thls system allows access to the 
"backide' of the terminal, them are curb fronts 
on both the east and west sides of the tcrmtd. 
The kdtcung level rmdvay of the m a n  
terminal would be widened to s:x lanes with a 
central pcdestnan island to add curb space. 

located over the nonh unit temitur (an 
a l t e m t i v t  Imuon would be a t  of thc main 
terminal parlrng garage a shown in Figure 
62). Small mut van5 would use spm over 
tke terminal buildifig for vrpon g a m s .  A 
transit plaza for large buses using the main 
terminal would be latatad to thc south of the 
man terminal ~ ~ m p l e ~ .  The unit ttrniinal 
would be linked to the m a n  terminal by shutlte 
buses or a STS C X ~ I Y O A .  

M i o r  Roadways - W h  170 S m t  will be 
able to access the north unlt m-miilnl complex. 
but not the North aces% road. Roadways would 
link the differen: levels of t k  unit tam~nal wth 
each other and the parhng ga -3e on top of the 
unit temunal. Expansion of a*x js ramps 50 the 
ticketing and baggage chin levels of the m a n  

T-d l -  An e b a l t d  RTA Ml1 UallMl wouid bc- 

terminal arc required to handle pmpx'd 
growth. 

The location of this facility would eliminate 
access to the cargu roaJ and support d s  that 
now service that area. A new cmnnectim tc the 
rnain complex tunnel madway wwid be 
developed from SR 518 north of the runway 
area. 

A C C ~  P&W - South 188th Stncb'28th 
Avenue could become rl RCW enuylexit point. 
A southbound flyover trom the Jouthbwnd exit 
road over Swlh 158th S ~ a e r  could eliminate 
Left-hand turns onto South 188th Street. T h s  
envy would Rdw the neod for iums f m  
nonh-baund InlclmatioM) W l e v d  lnlg 
exisking South 180th Stretl mmwe. %he 
rusung pond at SmtR Stfit, 
Inremuona) lBouIevvd would d y  be a north- 
bound muancc Lo the runi;nal iuea. wth 
188th Svcu wwAd nquift wmhing. chumel- 
izauon. and othn traffic imptovcmmu kkwcen 
ttre ruminal and ~nterrutinrul Baulevd. 

Tnt north unit terminal mule b: am.sscd from 
a rebutit North access d. the new W w a y  
system at the existing miun m i r u t ,  or from 
Swth IM Sus~l and Inmnation?l Buultvarci. 

SR S i 8  putul interchange would bc located 
n u r  2W Aveerue South m myice the m o  
area wi4 'nploym parking, replacing h e  
misung 9 JI 24th Avenue pmal mkfchmgc. 
ms mwchange would am~cz with the 
nloutui 156 South alignmtat north of tk 
mnwayi. 

Tk South A ~ 3 2  mad ccmnccum to an 
exundal SRSUJ, m i d  connect to #e t m m d  
area nau 188th Sues.  An improved conncc- 
urn baw&n swth 188th Stmet and the new 
krnd compte* mdways is ai30 shown. 
Hawewx, both full impro\.tments ut n ~ l  
i w k d .  an4 must be c-mdm*xal with Id and 

Tpk rcQ)NvuctrOn Wwld k, G ~ C ~ S I V C .  A 



regional madway improvements away from the 
terminal area. 

hrklag - Parking will be placed in levels over 
the new unit terminal, adding about 4.000 
spaces to the unit terminal. An expansion of the 
main t e rn id  gange can add anotkr 4.000 m Inadequate baggage c lam level exit 
cars. &MY 

m Inadequate rental car level acr;us 
PHASING AND PROJECT &Way 
PRiORITIzA TION 

During the course of the Master Plan Update. roadway and ?c~tu  rwds to both 
sevenl Jcenanos of future mffic canditions at Ticketing and baggage claim levels. 
the existing terminal and immdite acctss roads 
were simulated. These renanos examined how souc!l entronee/utit hrnctionl at l..cvtJ of 
well !he terminal curb reads. pvking paage, Sarvicc @OS) F. 
and acces.. d s  could accommodate the 

increments from the 19y3 level of about 18 

is b a d  on retaining the level of service now 
e x p r i m  by S C ~ - T ~ C  patrons, ~b the futun 8 Ticketing m;l luggage claim I d  
M i c  conditions arc nat worn than current 
levels, even though airport use will more than 
double. 

Several nradway and parking segments of the 

reach saturation. Based on analysis of the 
cribting system assuming uniform growth in 
passenget d f i c  and no improvements in 
ground access capacity at Ihr rurmnal, the R o d s  fmm wwth mw~ce to dl 
fallowing pmbiemr arc. liWy to MSW at the 
rimes citea below. 

@- PROBUN AREAS 

E Lack Of tiCkCthg k V d  South WXSS 
cauung congestion on ficirculalion d s  
cast of ahe parking f4lucmt. 

2000 - 201: PROBLEW 

south entry acccu on to ~ S U U @ l  

E 

projected incmsc in passenger traffii= in phased 2010 - 2020 PUOBW?b%S 

MAP to the projcctal 38 MAP. This analysis a Rmt?leuparbginadeqwtc 

roadway rp.a! indaluape in from of 
termiMt 

a Ramp from North Acctjs Rod to 
ackcting and baggage clam I d s  owdy 

terminal, based on August udcday condrtions. mg&. 

202W PROBUMS 

TGrminnllcwlriaadopufpc 

w a g e  Claim kvcl pNd&quape 
. o u t b o u n d r o m p a f t w h T i c - ~ a n d  

Short-term parhng inadequate. h i l ~ o n t h c b p f t * u f t h e p u k i n g  
strucnrn leading to mtlnird Md 

Congtstcd ramps to ticketrng and 0utl)Ound nQrth - rood ut 
baggage claim levels horn m+xlauon m g ~ .  
roads. 

I 
4 
E 

1 
I 
i 

Ticketing level roadway congestion. 
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SECl7ON 1 
INTRODUCnON 

BACKGROUND 

Technical Report 7B documents the facility 
rcquircments of those airport elements conwned 
in Tasks 5.5 and 5.6 of the Airport Master Plan 
Update Work Program and presents M analysis 
of teasible opttms to impiemtnt fauhty 
improvements. 

Task 5.5 covers the air cargo ficil it io Maded 
to satisfy demand through to the year 2020 in 

aircnpt parking positions d j ~ t  to the 

piuhng qaca on ult lyldpick of ttminals. 
TaSk5.5 dvo includes cargo &ftn~nd flux 
areas for belly-hold q o  &cd m pasttiger 
vtcrpR BS wtll as fiughl forwar&? faciltucs. 
tt does ;HW include the U.S. POstJ Service Au  
Mall Facility (AMF). 

W S  Of -0 G e r m r d  flm U+at, dhUgQ 

Igminalr, buck dockr and empb>~cudomer 
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wpdate] for the airside, terminal, and landside 
facilities needed at Sea-Tac to m e t  air travel 
demand to the y a r  2020 and beyond.' 
Specifically, the master plan uwte study must 
fulfill each of the relevant objectives stated in 
Pon Resolution 3125. These are as follows: 

SCOPE OF SfuOY 

The fint assignment of the Aupn Marttr Plan 
Updatc study was the development of a dervltd 
zcopt of wwk dcsignd to fulfill the pjeet  
objactivcs. The f b l  s c ~ p e  of work, plzgarad 



. . , .  AIRPORT MASTER PLAN UPDATE 

Part 150 losuu. The Noise Medmuon 
Agr&ment rcsulkd in substantial noise 
nduction pmgnmr, now k i n g  imple- 
mented. This agreement plays a vital role 
in existing and future planning efforts at the 
airport and has b&n incorporated into the 
recently completed FAR Part 150 Study 
1993 Amendments. However, those 
amendments did not consider the implemen- 
tation of a third runway, and thus the Noise 
Exposun Maps that were gemnted in the 
study will be updated to consider the third 
runway option. 

Prorroxs. Publrc involvement in the 
pbming procus is an important element of 

public irrvolvement progrpvn devciopcd for 
the mdy allows for better undemanding of 
the sentimarts in the surrounding 
communities and mstmctively involvcs the 
public in focusad WarWlopr far thc project. 
Bemcls of the public involvement proem 
inclclude workrhapo, public opinion surveys. 
and drssenunab of P ~ J C C ~  i n f o m u o n  
thnwph ntwhtim and peclmimical npom 
prepad dun% the study- 

the Airpon Mpsrcr Plvl update. The 

Technical Report No. 1. Fbd Work ScOpc 

Technical Repori No. 2A. Market Research 
Results 

Project Brochure 

Technical Repon No. 28. Program 
Development Report 

Technical Rcport No. 3. Planning History 
and Study Relationships 

Technical Report No 4. Facilities Invmrory 

Technical R q m t  No. SA, Fnliminuy 
Fortcast R w  

Technic& Rkqxs? No. 5 ,  final Forrca~t 
Rtpofl 

Technical Rcpon No. 6, SWWnary Ainide 
Report 

Technical Report No. 7.4. TennW Optims 
Evpluatial 

Technical Report No. 78, other Facilities 
Requirements and Options 

Dc& kwagtmmt Repoll 

Technical R c p m  No. 8. "Package. Enlu- 
ations Report 

T&mic&! Repolr No. 9, DnA of ksasux 
Pian Update Fd Repon 

Airport Lryout Plan sc( 

Final Rcport 
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SECTION 2 

EXECUTNE SUMMARY 



AIRPORT MASTER PLAN UPDATE 
9 '  . -  

TABLE 2-1 
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use of automated materials handling equipment 
in the catgo terminals. 

Prohction of Cargo Warehouse Floor Areas 

Table 2-2 presents the warchousc productivity 
factors used 10 project future warchousc floor 
areas. 

TABLE 2-2 
WARMOUSE PRODUCIIMm 

1993 0.59 
2000 0.64 
2010 0.67 
2070 0.10 

pmlocarOn of Cupo Fkor Amas 

Currently. office floor amis equal 24 percart of 
yrwehou~ floor amas. This relatiamhip was 
held throughout the fotecast period 10 pmduct 
the office floor areas shown in Tabk 2-4. 

TABU2 2 4  
OFFKE W R  AREAS 

yrpr Floes Am11 
20@0 154,ooo 
2010 2 0 1 , O  
2020 254.000 

[ I ]  Roundcd to nearest 1,oOO S.F. 

Projection of Truck Docks 
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TABLE 2-8 
PROJECTION OF ALLCARGO 

A I R C W  HAwBsFlwDS 

N u m b  of 
yrnt -€hawD& 

1993 18 
ZOO0 23 
2010 29 
2mo 35 

SECTJON 4 OTHER AIRPORT FACILJTY 
REQUIREMEN Is 

The pro~ecaia, of other airport facilities, as 
d w u m t e d  in M 0 n 4 .  ualike the -0 
terminal projections contained in Saction 3. is 
not b a d  u p n  the f o m t  of traffic. These 
facilities would be ni0C;ltcd because of thc 
pvrnger terminal upmsim. The main h s t  
of Section4 i s  (Q ~dmiify which facilities 
nqcue relocation ami whether the prucnt 
ClpPcitleS are ssasfmory. This knowledge wils 

thc effected facilities. Some consideration was 
given to P feasible airport lofation for h e  
reloations sine the faciiities covertd arc not 
mapr land aboarbuf, except fol the aircraft 
m~ntaunce hdlitier. 

ihner.%l and Corporst. AvZ.l&n FacMth 

There arc two facilities that a c c o r n w  m- 
oornmucral urcd t  at Sea-Tac. Signature 
Flight S u m  fou#tiont as the fixed bpre 
operator @lW) snd himdies AU privatdy owned 
itinemt airuaft. pulring pnd futling ut the 
only suvict, O f f m d .  

The otha facility is the Weyuhaeustr Flight 
Depvpmurt th3t m2in&s aknR stomge and 
servicing far the corporately OW IlrcrpA. 

galfled ffom iMcfvltws wilh pegnscmavs of 
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Both of these facilities will require relocation 
from rheir present sites. The FBO rclocauon 
will be occasioned by expansion of the 
passenger terminal. while the Weyerhacuser 
facility conflicts wi th  the propscd third 
runway. 

Tht FBO has tquesbi the same apron area for 
parked iurcnfi and a slightly larger building for 
pilot Lounge, night biicfing and administrauve 
officzs. W e y n t u c u r a  would dean a sfightly 
larger hangar ( 3 0 , W S F  v i .  26,900SF). 
There is u( opmtimal advantage of having 
both n o n c o m m e r d  aviauon facilitlu on 
adja~mt pm&s with easy access IO the third 
runway so sham a common fuel stoiage facility 
and to opn tc  from Ihe third runway. nis  
cffoctively spantts snlall l i m R  ugerauons 
from the oir camm urcraft. 

Powbic ioauons for n1cr;atal GA facilities are 
a north fi& Ot  SASA uu. A nonh field utc 
wwld encourage use of thc third runway. 

Alr 7raIyOc Contrd Towar anob 
?RACON Faeiiutgr 

p m d y  laptcd on thc &lo€ of the paseflger 
The atf traffic control IO- ( A T 0  is 

rcmnirl. The T t n d  Rsdu Approach 
C m t d  CIRACBM) facility is Immd on thc 
floor Wow hn mwa. Although the 
W W l t r ' S  lim of --;hi hwn the taw ~ O C U  
cntena for thf hd runway, th ab f l a  area 
IS too d l  for the u l m t  n u m b a  of oenmlkr 
pDwtlonr and r e q u l n m l r  far addltL0n;ll 
posluons in Iht future wlll  compound *&e space 
problem. - 

?he FAA has wpnued mlcnat LO consvuchng 
P new t o w .  A pycti of Land h u t  I to 
4 acres. 16 cthmalad by FAA to be ne~tsflly 
dcpendmg on the utc raqt~inm~nls and layout. 
The FAA has suggested that the new tower be 
about !O ft%I highcr hall t!.e p m 1  tower. 

Two locations for the ATCT b v e  been identi- 
fied. The first is the existing cargo a m  on the 
ske of the Airborne cargo building. The m n d  
IS rhe exrsting location atop the passenger 
terminal. The latter would present certain cost 
and opntrod concerns which must be 
add& bcfun the Imtion 1s adopted. 

Two other aptional sites may he considered. 
These art hi the Doug Fox parlung area and a 
west side IoCaUM1. 

Auprt Rescue and F&e Fighting 
{ARFF) Facility 
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will require relocation to make room for 
passenger terminal expansion. 

An EIS was prfqarcd for establishment of 
iUTClaf1 mvntcnanm facilities in the South 
Aviauon Support Area (SASA) and an FAA 
Record of b i t i o n  was isrood. The prcfed  
allcrmtivc would occupy 84 acres with a W 
paved area of 270.000SY and wuw all 
airlines would c h o W  to replace their cum! 
facilihe if required to vacate. The new SASA 
would a c c o m d k  nlocaled line mPLnlgllllCt 
hangars of Alaska. Delta and Northwest Airlines 
and would provide lyld area for the cstnblishih- 
ment of buc maintawnct facilitrts should 
inquints be made by airlines in the fueun. 
Provisms for a *hush house" pnd ptsund 
service equipmi (GSE) O i ~ a  were indudcd in 
the plan. 

Flighr K&ch.ns 

That five wr alrport and one off-'f-rirpot3 
flight lurchens. 
203,W SF and uc operated by Northwut and 
UiuM A Y W ,  Flying Food Fare and Cawair 
Intcmationnl which op-rato w kitchens. 

?he Northwest hvlinm latchen, bated tn Ihe 

m g e r  terminal expmuon. United hirt i  
may require m b d m  if the North Unit 
T m n a l  is scldacd fop implemartatron. 

sufficient land for upMJibn at their pmrst 
ioutmtw. 

Tht ~-pup)fl h k h e m  toa 

routhcmc qwlnnt wiu tcquin R l d o n  for the 

All of Iht on-wpatr kitchhl rppat to have 

- 

2 6  

Tho i40Auut:On foam 
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s y a ,  a vehicle wash rack and vehicle fueling 
facilities will be n d c d  at a new location. 

Furthennorc, additional space is required for the 
storage of snow nmovai equipment. A 50,000 
SF building could house existing vehicles plus 
provide space for materials storage, oifice and 
support arcas. 

Ak Mdl FacUity (AMF) 

The present AMF is located north of D e b  
Airlines air cargo terminal in the norlkicast 
quadrant of the Airport. 

Should it be necessary to relocate the AMI;. a 
building equal to che txistlng i82JW SF would 
be nquind with 239 puking spaces and access 
la tht airfield. The U.S. PQstPl Service 
operates one mzft dvly and m b a c ~  with 
Evergreen far the balance of mail mrpon. 

pon of se.w rng- a ~ m n t  

The Pollce Dcpvtment hu juridictlon over 
both the glrport and waterfront facilitm 
openled by the POS. Polrm facilities an 
scattered amlnd the Alrpon md tad 
40.000 Sf. 

If a hew Police Depnrtmmt facility can be sled. 
a 69,OOO SF building would be p n f d .  A 
1 . 5 0  SF offia would be nqulred in the 
passenger temnal for repon pmpamtlan and 
interviewing. 

SECTION s srmwwana AND 
HAiFARDOillS MA TERlAi CONTROLS 

This section prevntr a bnef de~cnpticn of h e  
stormwater and hazardous matmid contmls that 
exist at Sea-Tac znd must t# msld in the 
design of the other urport facilities covered in 
U U S  report. 

The natural diainage streams serving the airpon 
include Des Moincs C m k .  Miller C m k  and 
Lake Reba and they must continue to accept 
run-off from expanded a i p r t  facilities 
according to Washington State Department of 
Emlogy '1992 Stormwater Management Mmual 
for the Puget Sound Basin" (SMMPSB). 

Sea-Tac has operated since 1952, an industrial 
wastnvatn system .(IwS) which umskts of a 
series of indoor and wt&mr drains and catch- 
basins that receive wash water and slonnwam 
in areas where conmination from airport 
operations is common. 'Thtre are three IWS 
treatment ponds on aiurpor~ provfiy w h m  

mult by B settling of solids and skimming of 
light oil i~ t ions .  clpacity of f.ht IWS is 
limited 10 an l$inch $ i t e r  pipe that 
discharges thc wasmts  at IO cubic fatt pr 
taond. 

Maurdcus mated  mtmls m V s t  of a nmre 
intensive trcaiment of wasttwaters entering, 
Runoff Tnatmtnt Facility U m  the rundff  
directed ko thc mrmwaw detention W. 
qrt-dtions thrt k v e  tht pottntid to pmdwc 
hauudoui wastes should have on-site sxxraae 
facilitiu untii mangcmclt~ are ma& for truu- 
porntion DO off-ite disposal at P h m t &  RCiU 
facility. 

SECTKIN 6 CARGO TEffMINAL OPTYQNS 

poliutanls pfe rcmvad thmugb. primary wear- 

Ti# planni!Q of ttrminal options w u  an 
iterativz pes iri which guKnlizcd- 
were fvsl dcwhped and ?dined in a of 
mesings and w~!&ops. I M  m c o m n e W  
uption is 0 daocntmlizd c w  in bvhlch tht 
existing cugo M is modifid and expand& to 
meet progrun raqutirJtie;lls k w g h  2910. 
After 2010. tht projected duMnd u1 be met 
wirh supplemental urgo facilities in SASA. tad 
i n n s o m e a s c r . w i t h ~ r e s a t r c ~ n o n h  
looltions u mil. 

-a 
L -7 

The PdD Awidfion Team 
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SECTION 7 AIRCRAFT MAINTENANCE 
GPTIONS 

The planning process concluded that the south 
site (SASA) was preferred for aircraft 
maintenance facilities. 

SECTTOM 8 OTHER FACILIRES OPTIONS 

This section covers thor other urport facilities 
that require a relccation because of the 
expansion and docation of the passcnga 
termmai. cargo terminals or amraft 
mmtcnance facilities. The faciliues covered by 
his sccum include: 

Airport Rescue and Fin Fighting (ARFF) 
Facilities 

8 General and Corporatt Aviation Facilities 
Air Traffic Conml Tower znd TRACON 
Flight Kitchens 

0 Aviation Fuel Stofage Facility 
a Axport Maintenance Facility 

Part of Seattle Police oeputmmt 

Two h W  lim located on the east ,de wen 
identified for future Are fighting facilities. Thi: 
existing ARFP will q u i r e  relocation in the 
later MaJtcr Plan development phases due to 
ultimate expansion of the North satellite. 

Gcnerd aviation opaatims to be nlixatal itre 
the Signature FEM) and Wcyerham~a Wight 
Department faciiltia. Two possible iccations 
for these niwtee facilities wen identified. 
lle.se arc a no& field or SASA si&. Both of 
these GA operations cm sfun a common fuel 
stonge facility, and tbe typc of aircraft to 
operate from thcse facilities can be 
accommcdate8 on the third ntnway as adequate 
runway length is provided. 

Relocation of the air traffic control tower and 
TRACON, now housal in the pmwngtr 
wnnnal, to a new rarrSide Igcrtion would 

provide adequate land area and would provide 
controllers a good line of sight to all runway 
approaches as well as the passenger termid 
apron. As an altemauve, further consideration 
of the existlng location has been rtcommended. 

A! least one flight kitchen will require 
relocarion and if the North Unit Terminal 
Opoan is selected, one addittonal flight kitchen 
may be relocated. Sustabie sites arc available in 
the northeast quadrant IO a a m n m c d a u  the 
relocated flight htchcns. or if ncedcd, 
rcplacemcnt facicilities may be developed in 
SASA. 

Planned castride temmal expansion wtll not 
effect the m n  above ground fuel stwage tanlr, 
but the underground mlu ojxmcd by four 
arlines will be impacted hy t e n a d  plylo. 
Since the POS is considcnng extension of the 
cxisung fuel hydnnt system to sem the new 
passenger temd gates. &e underground tanks 
most likely will bye to be supplemented. 
Commuer aim8 and allcargo vrnd wil: 
m u n u e  tr) be fueled by ticks operata! by ASI. 
The fuel me!! fill smnd will n& impmvemenu 

to facilitate LCMZS to the fill stand by the large 
fuet tender tnrcks, 

p a S t l C U h d y  Wth -1 W th+ t ' d  gZWll&b 

base drwld bt = l a *  
tkd mth he c m t  sltc being Mnvatcd to 
cvpo u4e. 

The Port of Seafile Police Dcputmen! 1s in n.-xd 
of new f a d i m  when the pwenger ttmunal 
expansion program i s  implunentd. According 
to palice reprc+enatives a 60,OOO SF budding 
located adjacent to the ARFF would be 
preferred. About L*500 SF of space in the 
passenger temunal would be d c d  far rcpoii 
pnparatlon and intuvitwring. 

2-8 
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SECTIQN 9 OPTlONS EVRPUAlYON 
PROCESS 

This fection prrscnts three airport development 
oplions that have baesl formukai  to match each 
of the t h e  passenger termid options. The 
south unit tennid. the north unit tcxminal, and 
Central U!tmirUl expsion Options pf6 Mrnbined 
wilh lhs 7 , m .  7,500' and 8.500' thlrd runway 
crptiw, rtrpectively. Each mnway oplion is 
an'ipatibk with each terminal expvlsion optton 
and thus tht runway and rmninal options M 
intcrcban$clble. 
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SECTION 3 
CARGQ FACILITIES 

An Air Cargo Study w s  completed by HNTB 
in June 1993. The objective of this study was 
to update the existing air cargo master plan to 
provide guidance for the development of a x  
cargo facilities through the year 2020. 

According IO the HNTB inventory urd data 
collecuon Pnalysis, the major U.S. vrlines 
camed the grcalut propomon of cargo In IW I ,  
although their sham had droppad from 
43 percurt m 1990 to 40 pcrccnt in 1991. The 
integrated m e r 5  -- Federal Express. 
Buibgton, Emery. Airborne and DHt tamed 
about 27 permnt of tntilr cargo in I S i ,  Alaska 
Servicu, InVmauonal &go Carriers, Fontign 
Flag Csnierr and other SCNI(ZJ accounted for 
Ihe bitha of pu cvgo w f i c .  

' h e  cargo faditru requirements identified in 
the HNTB study were based upoa an earlier 
c q p  forecut whxh is lower ttun the c u m [  
Airport Mvtef Plan updalc fofiast. 
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TABLE 3-1 
AIRPORT MASER PLAN CARGO FORECAST (TONMS) 

(Excluding Air Mail) 

TABLE 3-2 
EXISIlNC CARGO FACILITtES BV T E N W  
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TABLE 3-3 
ALLCARGO AIRCRAFT PARKING POSI*xIONS BY TENANT 

Source: HNTB Air Cargo S M y ,  June 1993. 
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average productivity factor for the top 
50 vrports was 0.58 Tonneu'SF. 

The range of factors at the eight busiest airports 
varied from a low of 0.63 (%ston) to a nigh of 
1.59 (Atlanta). Dunng the 26 yciy forecast 
pcnod, it is ruroMblc to assume that the 
c u m t  mrchousc productivity factor will 
~wcrtj~y by reasim of the tntmduction of more 
whanintlon it! SIWL-Tw's sargo urm;ds. 
Thc upumrd pmlucicavity ficton used to project 
fururn warehouse f l a w  mu arc sct out in 
Table W. 

warehouse floor areu. Holding this relationship 
throughout the forecast period produced the 
office floor areas as shown in Table 3-6. 

TABLE 3-6 
OFFICE FLOOR AREAS 

ygc EbLACu 111 

2000 l ~ , i r o o  
2010 201,000 
2020 w.Oo0 

111 Rounded to ~ w ~ g t  1 . 0  SF. 

PROJECTfON OF TRUCK DOCKS 

The current rehimship behum thc number of 
truck docks and mRhoutt noor ultp is 
504,849 -F 259 docks. This cqwu~ to one 

ing this relationship throughout the forecast 
p o d  pmtuoad the. suck dock raguvements set 
out in Table 3-7. 

wck dock per 1.950 SF of w a r e h ~ r .  Hdd- 

TABLE 3-7 
CARGO TEcukuNAL TRUCK DOCKS 

ml%mbAk& 
2ooo 329 
2010 429 
2ik20 544 

PROJECTION OF AUmMOBU PARKING 

'& c u m t  rrlzaonrhip bawcen employcer/ 
customer wto pprhng sppcts and total butlbg 
floor area is 595.656 + 1,173 parking spaces. 
lhis equates to one parking rpra per 534 SFof 
building floor ua. Holding this nlptionshrp 
throughout thc forecast ptriod ptoduccd the 
pm;sltion of auto parking spaces at the cppob 
t t rmuu ls  Jhr?tun h T&k 3-8. 
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TAi3I.E 34 
AUTOMOBILE PARKING SPACES 

yrpr I l l  

2m 1,490 
2010 I .940 
2020 2.460 

I 1) Rwldcd to DwDst 10 spacer. 

PROJECRQN OF AIRCRAFT 
HARDSYANQS 

Tht mahooology used IO projet Uw number of 
airmft hilrdrtands is to &lr& the cuntnt 

mud urg~ tonnage praused II u c h  
hardsand. This mclhodology IS umlv to 
d o g  the producuvity of gam at P 
W n g t r  terminal. 

producliwry of hydstands UI t a m s  of l d  
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cargo terminal carnplex with Ihc airside was Airplane Design Gmup V was used for airside 
included in the estimated land uta requirement. MpjuatiWI criteria. 

1 

621.ooO 
l54.OOO 
795.000 

329 
i .490 

23 
I I15 I 1% i .  176 
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SECTiON 4 
OTHER AIRPORT FAClLIT7ES 

I 

GENERAL AND CORPORATE 
A V U  TION FACILITES 

General aviation and corporate operations at 
Sea-Tac occupy a very minor share of total 
operations at tht Airport. According lo the 
Airport Mater Plan Update forecast. thest 
activities will only rcpruent 2.3 percent of total 
operations during the forecast perid. 

General aviation aircraft servicing is cumntly 
performed by SigMtuR Flight Support, doing 

from a facility imud in the southeast quadrant 
of the Airport, adjacent to AlaJLra Airlines 
m?intmana bue. A tiedown apron of 
67,400 SF wcs as an itinerant lircraft parking 
facility and according to the FBO, it UJI 
accommodate abut  10 aircfoft of the typc that 
normally visit the Aip f i .  The apron size is 
adequate for their ievel of business. 

The FBO docs rat perform any airctaft scrvic- 
ing except for fueling. A .small building 
provides a pilots lounge (which ir judged by the 
FBO 10 be too smrttt) and a flight briefing m m .  

The final alternative passenger terminal 
expansion mccpu call for an atemion of the 
existing south satel?ite in various degrees of 
penetration. The and and vwth utirt terminal 
alternarives will quire relmtim of the FBO 
to another site on the Airport.. The FBO has 
quested a larger building for its pilot lounge 
andbhefingmom. 

The corporate aviation facility is owned by he 
Weyerhaeuser Corporation and consists of a 
storagdniaintenanct hangar, apron, fuel storage 
tanks and auto parking. The facility is located 
in the wtst qu;ldrant of the Aiirpan and it will 

bus1mst as the sole fixed buc operator (€BO) 

require relocation if the third runway is 
constructed. The facility pfexntly occupies 
a b u t  2.5 acres of land. IK cmsisu of a 
storagdmaintenance hangar for three aircraft 
and a helicopter. an apron on the amide of the 
hangar. auto parhng and fuel storage ranks on 
the landside of the hangar. The present size of 
the hangar (26,900 SF) is adequate. 

In an intrrview with Weyerhacuscr’s Flight 
Department Managcr, P&D Avtation was 
advised thai the size of the present facility is 
currently rausfactory, but when relocated, a 
slightly larger hangar (30,WSF) wWM be 

apron during fueling, othewir aircraft ut 

AIR faAFrCC CQNYROL TOWER AND 
fRACON FACILIW 

The C u m t  Level IV  mtrol t o w u  is mounted 
on the mf of the plPsargcr mind. The 
T m n  m m  is situated on the terminal building 
floor beneath the sw. In an h W c w  with 
the FAA A m  Manager. we were &vised that 
the present control tow cab is too sm?u for 
the number of positions cumntly in use with 

d e d  in the future. 

The custing ATCT cab is approximarely 
625squan f a t  in utt. The FAA has 
dctermm4 ?hat a cab of approximately 
850 square feet would be reeded to handle the 
incrwtl requiremenu. 

Although UIC HNTB Pnlirnlrary EhginCtring 
report for P third dep#rdtnt runway mr.hininCrd I 
lincof-sight analysis from the present oontroi 

pnrerred. only on thr: 

stored in the hangar. 

the ~ X p c c ~ t l o n  that mom pautim3 will be 

tower cab ywl oon@lubed that the convolla eye 
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level elevation met linc-of-sight critena, the 
FAA would like to have the new tower about 10 
feet higher. 

An eau side location for the new tower would 
be desirable. This avoids having controllers 
iook into the morning sun. A nun-functional 
iower shaft could be situated on a 1 to 4 acre 
parcel depending on specific facility and site 
rrquimnenu. An additional 10 feet of height IS 
believed to be prefaablc for b e e r  line-of-sight 
should k wnzidered in Ihe A T m  design. 
ATCX' eye levcl should be at about elevation 
308.00. 

AiRpoRP RESCUE AND FTRE RCHTING 
F A C f W n  (Wo 
7ht existing ARFF is loa!& WI t h e a t  side OF 
Ihe Airport. north of che pwcngcr terminal 
nonh vfcllilc building. It contains a 28.000 SF 
tire statron building hauslng 10 vehicles and 
orhep function rooms. %-Ta is an Index E 
Airport and the prcsart equipment a d s  &+ 
minimum standards for Index E. ?a set wt in 
FAR Put 139. In ytditmn to aircraft incidents, 
the A R T  is also tupJnsible for sttuctunl fins 
on the Airpork. 

Associated with the ARFP: is a bum pit and 
bomb bunkw for mining b t e $  in the 
southwest q d n n t  of Ihe Airport. The bum pit 
will no: bc n d c d  in the futute facilities for the 
Fin l k p t m e n t  unre SI offsite regional fire 
lnining facility is being proposed. 

FAA Faquiremcnts stated in Put 139 of the 
F u k d  Avia~im Rtguhti~nr specify at l a s t  
3 vehicles must be proV%jt!d for bdez E 
airports. The present q u i p m a t  needs e x m d  
these standards and will be auxrnmahud if 
pmibie in siring mbcatal ARFF facilities. 

AIRCRAFT MAINTENANCE FACILITlE'S 

Northwest, A k k a ,  Delta and United Airlines 
pnscntly operate maintenance bases at Sea-Tac. 
A11 of the maintenance facilities are located in 

base which IS located among the cargo terminals 
in the northeast quadrant. 

In March i9W. the FAA published the South 
Aviation Support A m  (SASAJ Fkrul 
Environmentilt Impact Statement (EIS) which 
had the following objccffves: 

To accomrn&tc the existing lint 
mainlerpancc faciiitlE; that must be rclouted 
prior to the expanlion of the passenger 
m M L  frilitleJ. 

To accommodate future line maintenvra 
expulsim. 

To accommodate majot bo%e maintenance 
faciliriu; in response io &sung and/or 
future market demands, 

The SASA Us wdultrd &ret altCmrtive 
c w .  3% preferred Alternative No. 2 
consisted or the following provisions: 

Relocatron of North~wt. Delta and AI& 
A i r k m  line iniuntenanot facilities. 

a Consauction of a base maintemce facility 
simifv to the one previously plvlnal but 
defmtd by Alaska A i r b .  . An m a  for the future wpanson of base 
main- facilities. 

a A 'hush' facility for tngine runup. . A d d i t i d  dcvtlopable land of 21.2 sm 
for possible future ~mmcrcial  dtvdopment. 

the ~ ! A h c a s ~  quadrant except for the UfIkd 
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AtRPORT hfASTER PLAN UPDATE 

= A gmund service equipment (GSE) facility. 

Alternative No. 2 would occupy 84 acres with 
a touf paved arez of 270.000 SY. The 
tsumatal cost for site development is 599.3 
millinn. This COSI doa not incluQF leasehold 
improvemenu such M hangan and mainWIlflCe 
oquipmtnt, 

Alkmativc No. 2 did not include facilities for 
United Airlines mainlt~nsc facility which is 
located in the rronherru quadran!. 

SASA investigated nltcrnztivc locltims on the 
lurpor? as well JJ at 0 t h ~  airports in rhc region 
as folluwr: 

* NorthenU 
0 ~ o n h  . wmt * SouLhwaJt 
= ssuthew 

CRlxrAirpow 

SASA am~ludcd that &IC site in the southoapt 
A.llporl quadrant wu the p w f d  location and 
bcu met the fololkrmng evaluawl falxim 

a 

m 

I 

m 
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Except for the Northwest Airlines kitchen, 
which most likely will require relocation for 
terminal expsion, alE of  the on-Airport 
kitchens a p p v  to have sufficient land for 
expansion at their p m t  locations. !n the case 
of Flying Food Fare kitchm, !hey we only 
operating at  about 30 percent of capacity at  the 
present. 

A VIA TION FUEL STORAGE FACtLlnES 

Aviat~on fuel is stored in a mes of above and 
below ground storage tanks. Fuel ir ddivcnd 
to the m a n  above ground storage tanks wa 
Olympic Pipline lmm the refrneq. The above 
ground tvlks in turn, hmuh fuel to four 
underground storage tank systems and a mck 

Tne man above ground storage facility conus~ 
of eight wlks wth a c o m b i d  Cppacily czf 24.1 
nulhan gallom. Thesc tanks arc 04 by 
Olympic Pipelin: Company. Underground 
stofage PhLf Itt OWIWL! by unalpl, NOnhwcsl 
Cwrrnnental md Delta AutincJ, whrch in turn 
supply fuel u, theii -tin h y d m t  fuel 
systrms. 

The United Airline u n w d  fud stomp 
system u w l s ~ s t ~  of I 1  tanks mth a combined 
capacity of 4 6 0 . 0  grzffons. Thcir h y d m t  
system was recently tested u\d was found to be 
without I&. The undcrgmnd unks sn 
localed northcut of Cormurse 'D' btnwccn the 
edge of apron and the North Enuy Dnve. 
These tanks rcm ught gam ustd by Uniud at 
the North !jatellitc Terminal. AU other aiircnfr 
uung the Notth Satellite Terminal an M o d  by 
tanker w&. 

Northwest Aylines tdagmmd tiid storage 
system conslstr of  14 ranb with a cr#nbmed 

tke hydrant system on erght of the tcn $?tu 
used by Northwsst a the South Satellite 

fill stand lwatcd ncpr the F W  ficliity. 

a p a a t y  of 308.m gpllons. nxse gnks ftm 

T e r m d .  AH of the remaining gam on the 
South Satelliu Terminal arc scrved by tanker 
trucks. 
lorafed m Air Cargo Rold  South near the 
Northwest Airlines mainsamce hangar. 

Delta Airlines underground fuel stwage system 
is also iocarcd on Air Cargo Road South near 
me Northwcs! Airliiks nWnltnuKx hangar. It 
mssu of thnc tanks with a combined capacity 
of 100,030 gzllons. 'chgc mks sme four of  
the j ix  gaw on Concourse 8 u-A by Dclta. 
The other h r ~ ,  Wta gam are hied  by tanker 
UUCk3. 

The underground stofage mks M 
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In 1990. Robm and Company prepared a Fuel 
System Feasibility Study for nine of the airlines 
sewing Sea-Tx. Thc objectives of the study 
weft several-fold as follows: 

Upgrade existing Olympic Pipeline Company 
fuel storage facility with a hydrant pumping 
and filtntion system in order to provide fuel 
to all existing and new hydmts and truck 
loading system on the Airpoft. At least four 
of the Olympic storage tanks arc to be 
considered as hydrant system opcratmg 
tanks. 

= Provide fuel transm:ssion pipelines to the 
passenger gates at the four concourses. two 
satellite terminals and truck Ionding faciiitk?, 
strasing maximum possible f c - u ~  of exist- 
ing piping and pits. 

m Provlsim of a refuder m r ~ k  luading. facility 
at the north end of thc airport and m 
upgrading of the existing refueling toading 
facility. 

m D.,.nlopmcnt of coneptua3 plans for: 
integrating tha histing lEmcrgurcy Fuel 
Shut-Off System (EFSO), addition of an 
automated inventory congol system. 
prov~uon of a leak de'ation sysm which 
satisfies all c u m t  and anacicrpattd 
envlronmcntsl pme&m rcquirwnartr. and 
emergency electrical power backup 
caplbility. 

The Fuel System Feasibility Study assumed that 
all-cargo arc& as well pf commuter arcnfi 
would be fueled by tanw tuck. The study 
recommended that a second truck fill stand be 
localed at the north end of tsc ahport to serve 
the all-cargo alrcraft. since altfmate lrJcatlons 
fur rhe esrabhshment of a a g o  complex an 
under study UI this Marta Plan Update, the 
locauon of a truck fill stand should be deferred 
una1 the cargo complex locaaon i s  dacmuned. 

Another underground fuel storage system is 
marntaincd by Weycrhacuscr located adjacent to 
their hangar on ttu, west side of the airport. 
Olympic F'ipline does nof supply fuel to 
Weyerhacuar. 

A i d  Service International (ASI) provides 
fuel sewice to the ~ C X S  not fueled by the 
!crminal hydrant system. They aJw fuel the all- 
cargo aircraft in the cargo complex. AS1 
parsmtly leasu 8 plot of abut 0.7 ac which 
hocst;s a small office builkng snd parwing for 

tenders witk a cambmntd capacity of 
146,000 gallons. 'fheir prercnt plot is 100 $ 4 1  
for pnxenr openrroas and to mainrun qmation 
distances between parkrsd futl lukltm (10 kt3 
between vehicks, 25 feet fmm l a u ~  boundary). 
Should Ihc Pwt of Sattle procwd with a new 
expanded fuel hydml rjskm. Asi'J opuirdw 
would be drastiratty nduaal. A l d o n  nc&r 
a xdocated truck fill d 4 d  bc p n f d  
by *l. 

their fUellRg W&S. AS1 OpeWtS 16 fuel 

AiRPORf MAINTENANCE FACILITY 

The p m t  w lirpar; mrin- f d i t y  is 
located in the urgo complex adjacent to &r 
Cargo Aprm 4. In Witiinn to this man 
muTltclwlce facility, the Auprrt Main- 
Dqxutment operate? tateflitc miurwuLoct 
iacilrhcs at other locption~ on the airport 
mnctuding the p s a g m  terminal building. 

W d m g  otr thc c=atclusionS mved at in the 
alumativcs ai iys is ,  it may be ncctraary to 
relocate thc mzln mninlaunce hiiia to wmhs 
locarron on the mport. 

According 10 a MaintaMa Dcpnnmart npn- 
SWIrauve, an in& nabds d y  was conducted 
by the depvtmart at the ad of 1991. The 
d y  ConCluW that the fouowl\g functions pnd 
building a m s  will be nscdad. 
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Administrative Offices 
Maintenance Control 
Carpentry Shop 
Electrid Shop 
Automobile Shop 
Field Maintenance Shop 
Paint Shop 
Supply and Receiving 
Common A n u  

Total Building Area 

siuaKiw 

7,670 
700 

5,020 
14,400 
11.170 
38,050 
7.170 
10,OoO 
,L!w 
100,OOO 

In ldditinn to thc building, the facility should 
provide 80 emplaycc parking stalls, a wash rack 
for veh ic l~  and fueling facilities (gas, d i d ,  
propane). The fxrlity should have easy acccss 
to the ramp. The needs study suggcstcd that the 
new maintenance facility be located at apron 
level on m expanded pusengcr krminal 
OoneMIrse extuaznrioh. 

OTHER TENANTS 

n e e d 4  police facilities. The 1993 study w a ~  
prepared by a consultant retained by the Pon 
while the 1988 study was pnpared by the yolia 
Slaff. 

The cumnt police staff level is 90, composed of 
b t h  male and female officers and non-offian. 
Vehicles number betwm 35 and 40. with SON 
vehicles being specially quippal for the SWAT 

?At principal functional arras of the police 
department include the following with uristrng 
floor areas: 

l5Uud34 

Training Room 4,000 
Administrative Offices 1 ,ooo 
Locker Rooms ( W e  arrd Female) 2,300 
P a w  Sergeants Room 600 
Communications Room 3.200 
lnvhgaton Room 1.450 

e Rctcntion Cells (2) 120 
1. weapons storage CIOSCLI Unknown 

Gun Clearung urd Mainlcnutoe Unknown 

team and tRe K-9 fora. 

This section d d s  wih other major airport rile total noor a m  of all police f;icilities is  
unanu that may require n w  facilities by muon 4o.ooo SF. 
of P need to dwtc their pnsent facilities or 
k a u e  of the inzdaquacy and widely d iqcnal  Employee parking is locltco in the puking 
psisting facilities. gatage white police VehiClcJ are pzrw at 

vatiow iocatione within tbe termid *tQ. 
Port 0 9  *lt& Poloiv oe#?wtfmfit 

Futun facility requknments iIICl& larger 
T k  police depslnment hns jurisdiction over both l o c k  mons. invcrtigwlr mom, sexgetmu 
the airport and warn front facilities 0per;ated by patrol mom, addit id retention cch, P 
dte Port. Although mir?crr police facilities are dayleating mom, a mil d l  morn and M 
located ah the water froot, both divisions have exerciselwork-out mrn. 
their principal facilities at the Wrt. 

Dog kennels w d  not be neak4 Jince the 
patrolman pvtmn tab32 Ihe dogs home ;It the 

various locations within the pauenger tetmirat end of a shift, and their K-9 cars are spacully 
f ind  fot housing dogs. 

end of Concourse 'A'. Two recent studies 
(1989 and 19993) w t c  pnpved cancaning 

Cumnlty police facilitie ?re deanalizcd in 

a% well as the old Pan American hangax at tk 
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Alr M.B Ff.cfy (AMFI 

The present Ah@ is lontcd north of Delta's air 
cargo terminal in the northeast quadrant of the 
airport. The building was opened in 1978. The 
pnsul Service contncts witb Evergreen for the 
trpnsport of mail ond one Postal scrvice alrcafr - m y .  

Thar uc e u m t l y  350 e m p l o p s  working in 
thrst shifts in the 1E2$00 SF building. There 
PIE 20 m c k  docks and 239 puking spaces for 

employees. The building is a one story 
structure, sinuvd on 9.7 axes. 

In the event of relocation, the AMF should have 
ainide l~ccss with M aircnft hardstand adjacent 
to the building. Employee parking and truck 
docks would be requid. 

The capacity of the AMF is adequate exapt at 
Christmas when the mail volume a d s  che 
building's capacity. Ihe new site should 
provide some urpylsicm apacity. 
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SECTiON 5 
S T O R W A A R  AND HAZARDOUS MATERIALS C O N n L S  

DRAIMAGE AND STORMWAlER 
CONTROL AND TREhTMEMT FACllilYES 

Most of Sea-Tac is within the Des Moines 
Creck waterr)ped. Lks Moims Creek is a 
C h M  stream as Ccfincd in the Water 
Quallty Standards for thc Stak of Washington. 
Ovu the pw 20yean. r w y  udiw haw 
arulyzul chc warn quality of Des Moincs C m k  
and scvcrat of Ihe studies concluded that rhe 
Creek often dm rn meet Class AA water 
quality. 

crilcfiz and n!qIiirrmau conrvned UI the 
Washington SUI& Department of Ecology '1992 
Stormwatts Mvugemtnt Mz?d for Ihc Fuga 
Sound Basin' (SMMPSB) csuSllshts design 
slonn criteria for dwnage conveyawe +nd 
detmtion systems. 

A major nquirernent under SMMPSB is the 
pxumation of natural drvnage patterns and 
discharge locationo. Nltunl drainage patterns 
shilll be r;tur,Uinad, pnd discharges from Ihe 
site shall occur PI the MNnl lacamn. to the 
maximum exmt pticable. n w  design 
significance to the wimud and expandrd 
projects in h s  repon is thst utu which 
c u m r l y  flow to Des M o w  C d .  M i l k  
Crack znd Lake Reba, must conunue to flow 80 
chut rcaiving streams afw conMm of the 
facililles. 
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SECTION 6 
CARGO TERMfNAL OPTIONS 

adapted for wc with each passenger terminal 
option. 

GENERAL CARGO OPTIONS 

Two possible options for accommodating t h ~  
2020 cargo complex requirements arc 
developing a centralized complex at one 
locatiori, or a decmlratizcd complex by siting 
facilities at vanous locatioris on or off the 
Airpot?. 

Centrdimi Concept 

A land arta of 176 acpcs was ~ b t i f i e d  as 
neadcd to satis9 a maALiZed cargo complw. 
in orda to lppncipte the magnitude of tile 
pmjstcd cargo complex requirements, Figure 
6-1 offers a schematic layout of a centralized 
development conccpt. For mpenson, this 
area IS shown wper imposd  over the exasling 
cargo area in Figure 6.2. The development is 
shown in stages for yar 2ooO. 2010. urd 2020 
requirements. The ccntralizcd rhemc assurncs 
that ali existing urgo tenniruls, including those 
l l ~ a  requiring nlocltion, w d d  be developed at 
P l l c ~  QW. It is fat this tcp~on that the initial 
bevclqmenr phase obvorbs the largest land uep 
(1 I5 =res). 
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passenger traffic, and permitting phased 
development without inlrrmpting existing cargo 
operations. However, each concept required 
overcoming major disadvantages in order to be 
implemented and it was concluded that 
accommodation of a centraited cargo option in 
the master plan was not practical and was 
droppcd from further consideration. 

DocentrMzed Concapt 

The iniuol cargo analysis also considtred the 
two s i t u  as dcmbcd for thc centralized 
coIIFcp(s wth tke difference being the extent of 
new deveiopmmt at the supplemental sitzs. At 
Ik'i SASA site the furnun cargo devcloppment 
onginally consider& utili& most of the SASA 
am ai?d did not l u d  itself to accommodating 
ather fizcililres such as aircraft maintcnaiice. 
g d  avmtion, e(c. The north latmn 
prucfiled a major conflict with existing 
development. Howmer. in spire of these major 
disadvantages, the concepts did atcou-e 
msideratron of developmeat of supp!emarpal 
cargo facihes at both nonh md south 
loatlons. but with less development than 
onginaiiy prcscnbd. 

REFINEMENT OF CARGO OPTIONS 

Having gained consensu~ bn the adoption of a 
darnaralited cargo opt~on, it was suggested that 
hvo decenullucd optisns be oonsrdepad. The 
fmt would minimize disruption of existing 
cargo facilities and included nlntively modest 
sonsmictlon of new hcitiu within the present 
cargoma. Thtsscondwuba.&onamajor 
reconfiguration of the -0 area in order to 
nu*irmzt the number of cargo aircraft 
hardstands. 

I Minimum Oewbpment Option 

This @on contained the following Ley I 
i fcaturts. 

rn Construction of a large (approximately 
240,ooCi SF) cargo building on the sorrth side 
of the main cargo apron. n i s  would 
displace the existing Federal EXPW 
building. 
Extension of Transiplex A to the a t .  

Y Construcuon of a 25,OOO SF warebuv in 
the Transiplex complex. 

m Renovation and m v ~ m  of a portion of 
the exlsting United Airlines maintenance 
building to cargo use. 

m Construction of a wvchouse encompassing 
approximately 1W.ooO SF, This would 
require the demolition of phe existing POS 
maintwance faciiity. 

The key capacities of this Option werc: 

a wareh~sc/office spva - 8R2,OoO SF 

It should bc noted that t)re building uen shown 
&ow d n s  not include the zxistiing Delta cargo 
budding which in ul&mar;cly displaced by 
pvYtnger options. Existing Northwest 
cargo facilities M &xi not iacluded in this area 
and would atso be rtlQG11cd due to wpvuron of 
the p%!?mlga tcxmind. 

This option would satisfy only 67 pavmt of the 
2020 prcgram for cargo buildings and only 97 

providing 21 of the rcquirad 35. In or& to 
meet the program rqiinmts it is nuzsary to 
tupplemcnt ~ k s e  facilities a either SASA or at 
north remote I d s .  

Ms/or Duvdopmwt Opdkn 

An opuon was suggested far considuwon 
which was pmlicptad on a linear cargo building 

that it would provide mom aircraft pking and 

3 Hadstands v - I O )  - 21 

p c m t  of thc rrquircment for hsnlstandr, 

cotrfigurcd WiW the c o n k  of Ihe mnh 
?ccersroad. m ~ ~ e f o r t h i s o o n c e p t w u  

provide ?fQ fsr m p 3 h  of pasnger 
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facilities to the north, or ndcvelopmmt of cargo 
facilities to the south. Both expansions would 
impact thc exishng United Airlines, Alaska 
Airlines and Airborne cargo buildings. This 
concept was based on construction of 7W,M)o 
SF of a new cargo building which pcnnitted 24 
hardstands. %'hen combined with the present 
United. Alaska and Airborne buildings, the 
capacity of this concept was: 

= Wvchouvloffice spacc - 855.000 SF 
H l r d m n d ~  (DC-IO) - 27 

This aption would jatlsfy 65 percent of the 2020 
program for argo buildings and 77 percent of 
the rqunment for hardsmds. In order to 
m e t  the program q u m m c n t s  it is still 
nexswy  to supplerrit these facilities at either 
SASA or at north remote locamns. 

While an improvement in aircraft parking is 
achieved by this cimept, i t  is dune su at the 
expenre of d i a l  reconfigurntion of the p m t  
cargo area and replacement of nearly 385,000 
SF of exishng a i i o  buildings. T h i s  nprcmts 
aver 00 puccfit of u l s t i n g  cargo buiidings, or 
dmast 30 p r m r t  of the prrrgnm nquinmend 

poruon of facilihes to be nlocated would 
mvolvc fairly new buiidings of the Avia and 
Tnnuplu complexes (260.300 SF). These 
buildtngs wem cxmlnictad in the epriy ID lak 
1980s. 

RECOMMENDED CARGO OPtifOlv 

Havmg msiderrd the nftw opms it war 
concluded rh: the W m u m  Development 
oplton off& a pIpctld jolution and should 
m e  as the basis af the expansion of cargo 

on two 
man factors. Fint, is that all optrons uud\ed 

facilrua at orhef uta on-urport. mi ,samdly. 

f6t h C  YW 2020. I.'UnheflDOt'C, the IWlJQr 

fitClllUes a! she Aifpon. This was 

rcqulrad the constnmon of pupplemenepl q* 

tha& i3 mmrmt dluuplion of eusting cargo 

facilities, and convary to the Major 
Development Option there is not an extensive 
taking and replacement of p m t  cargo 
buildings. Thus, the costs associated with this 
option serve to expand the existing cargo arca 
capacities instead of replacement of exissng 
capacities. 

However, the Minimum Development Option 
was less than ideal in t ~ n 5  of aircdt parking 
and it was cvalupted further to determine if 
additional parking couid bc provided. It was 
dewmind that &c area betweui &e present 
United cargo buifding and POS maintenance 
building offend the greatest opportunity for 
expanding parking for cargo aircd.  In order 
to accomplish this it would be ntccspary to 
demolish ihe RX maintenance building, S k a  
the building is 01#: of the o l h t  in the cargo 
ana and ifs use i s  inconsistent with the cargo 
funciiion it W ~ F  judged to be ezpendable and 
fccomri-,r;ded for rrplactment ellewhcn on- 
airport. By mknloping he apm in this area 
an additional two a i d  parking positions can 
be mated. Figure 6-3 p m t s  thc 
recommended configdon of the existing 
cargo UQ and the following pvagtaphs 
highlight a phasing p h  for expansion of cargo 
fgcilitia at the Ihupor?. 

Phma I (7996-2000) 

1 .  Construct a cargo building on the south side 
of the main cproa apron. The building 
shown in Figure 6-2 W s  240.000 SF yrci 
when considering the existing Faiml 
2 x p . w  building would d t  in a net gain 
of 191,1#x) SF of avgo building M. 

The buildings providad in this phase would meet 
96% of the Phase 1 r a q u k m t  including the 
losr of ahc Northwest cargo 2aminal due to 
passefig= Lenninnl upphcim. Thir slight 
deficiency in mecting the intmim pmgram io not 
deemed critical in Uru devclapmenr of the next 
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a 
phase can k accelerated if the future denand I wanants. 

f 
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Ph8Se 2 1200 1-20051 

1. Demolish the Pos Maintenance Building. 

2. Demolish UNtcd Airlines Mvntcnance 
Building. (It is noted that part of this 
building was abandoned in other plans). 

3, Modify Alaslra Air Cargo and Air Freight 
Distribution Center buildings to allow 
consmction of hardsund area for scvcn De- 

{ 

1 10 aircraft. 

4. ConseuCt hardstand. 

5 .  Construct cargo building (81,OMlSF) on the 
north sldc of the newly constructed hPrdzta!9d 
area. 

d 
i 

parking, 23 out of 29 hardstands am providtd. 
The shortfall, m y  not be as significant in the 
mid-tern. period as the n a d  for all DC-IO 
parking may not be required in this interim 
planning period. 

Phase 4 120 7 1-20 151 

At this point the buildout of the existing cargo 
area will have occurred and it will k nccesay 
to develop supplemen!al cargo facilities at olhet 
sism. TWO butions have been msiM - 
SASA and a north site fur remote warehouses. 
The latter is not favored since it docs not 
pmvidc a m a n s  of inawing cargo aircmft 
pazking. Therefore. i s  is mmmtnded that 
supplemental cargo fiicilitia be dedapd first 
in SASA. If long tenn cargo demands prove 10 

SASA. then mrth mote w i d w s e s  can 
Ckceed Ihe zctditbld U@ly aV&.&k ?t 

dlkmately bc dcvetolpd. 

6. ErpvMt Tmsiplex A to the w~th (ZS,lZS 1. &gin developmest of cargo Buikiiip in 
SO. SASA. 

E 
I 

a 
i 

f 

7. Cmstmct new Transipfu warehouse (15,oOO The P b  4 qoinment calls rot a nad of 
SF). 1.174.500 SF of building and 32 W t a n d s .  

There is sufficient in SASA to maet the 
At the compleuon of the Phase 2 denlopmart, building quinmena ,  and wcrd pvbng 
97% of the cargo building tquiremcnt would be capacity (exilttmg cargo area plus nm frciiws 
met and 23 out of a rcquiral 26 hardstands in SASA; +wid k 30. 1 is mtcd lhpt the 
would be provided. exiurng Dclk ca rp  manid would k nlocouxl 

Phase 3 12001E.20101 
bcrrutc of U l t l m u e  pwcngtr &rnmnl 
exp0ndm in Ihi.8 ph;uc. 

I .  Construct a cargo building ( ~ , o O O  SF) a t  
of the main hvdsand area. It is noted that 
a larger building can be an~truclal by 
exwading !he building to the south. 

t 

1 * 

g 
3 

This development meds 94% of Ihe mgo 
building raquinmcnt for the year 2010 and it i s  
pouible to m e t  98% of the ncquinment by 
constructing a 120.000 SF building which i s  

In tnmJ of aircraft possible on the rite. 
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= The nrommendd plan minimizes disruption 
of existing cvgo facilities and i s  compatibte 
with plans pending for the expansion of 
existing facitities. 

The mmmaukd plan accommodates 
proonm n!quinmcnu tfrFwgh Ute year 2010 
by utilizing the existing cargo ma. 
DevelgHmnt of SASA for cargo can be 
defearad until then. 

i. ~ m o l i t i n n  of new buildings m the nonh 
(A* and Tmsiph)  m s w c t c d  in the 
early and late 19809 is avoided. 

m The only building demolished arc old 
buildings. both of which are not pnsently 
used for urgo plsrposts @OS Maintmvlcc 
and United Airlines Maintenance). 

It should be nMLd that white development of 
SASA for cargo use can be defarCtt until 2010, 
coltsvuctiori of argo facilities earlier should be 
considered ;m& certPin circumstancts. An 
example would be if a cargo erurier dcsins to 
significantly exppnd opnt ions at the Airport. 

” 

- 
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SECFFOff ? 

AIRCRAF? MAINTENANCE QPTlOffS 

.. Iff TRQDUCTIQN this pnvious work. f 

The Final Environmental l m p t  Statement 
(FEIS) for h e  South Aviation Support Area 
(SASA) was pblished in Mach 1994. The 
FEIS uwtnd the d e v d o p m r  of an aircraft 
ms in lnwce  but at the SASA SI& in 

existing rmurfenancc facilities. 

?‘ne pmpwsd action covcrrxl by the FFJS W 
three principal objest~w which mre: 

To accommakre the eusung line 
miunlt(u~pc~: facilities h t  must bc mimated 
pnor to Ihc ekpvl?h of th& m i n d  

i 
i 

.) 

d 

UrtiClpatiOn of the nacd for new md txpandcd 

* 

- faciliarr. 

t’ 
i 

2 8 
1 

a 
i i  
! 
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Figure 7-1 

SASA SITE MAJNTENANCE BASE -+- Scale : 1”=500’ 
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The planned extension ot Runway 16L-34R wiil 
not effect the maintenam facility concept at the 
SASA si=. 

= Environmenral analysis completed 
DiTect ~ C C ~ S E  to airfrcld 
Sufficient land a m  to meet O~JCC~IVCS 

No intemption of airpart operations during 
construaon 
Goodlocalroadaccesstositt 
Compatibie with zoning and a m  plans 

= No land aquisitron required 
Proviuwu for future frecway and iwtenal 

N~ viotation of FAR put n c r i m i  

Expensive can~truction 
Des M o i m  Cmk atlocation 
Reduce golf course to lune h o l e  
Sea-Tac's IWS would require expansion 
Does not accommodate othcr USCI such as 
w o  

Ni~rthemt Maintenance SH, 

This slte was wnsdercd in the SASA study but 
was mje~ted bau;use of limited space lo ckvdop 
the required w n l t n a n c e  faciiittcs. This site 
pnsrntly bum the air cargo tennmals, 
hardswds, tnxk docks and parking for all 
opraton except Nonhwest Airlines. whose 

quadrant adjacen: to their maintmancc hangar. 

Sinm the rtcommmdedergo +on proposey 
conunued use of the a m  for cvgo apcratrons. 
the ute is m vuble for an aircraft maintenance 
complex. 

Largo terminal k located in the southtast 

Far North Maintenance SHe 

This  sit^ is the POS owned property lo~atcd 
north of State Highway 518 and west of 24th 
 venue South. This site was fonsidettd in the 
SASA and was rejected because of the necd to 
construct a taxiway bridge over State Highway 
518. 

Use of the sill: i s  further complicated by existing 
develc?pmmt. proposed use of part of the area 
for w-port employee parking, plus the need for 
extensive fill. 

CONC&blSlONS 

Of the three locations discuseu for possible 
airline mainttnance, only we site is deemed 

provides sufficient ma for WeIopmcnt of 
maintmvncc facilities and does not cenfllct with 
ehe recommended cvgo feilities option. 

Bmuss  of the ned to also utilize portions of 
the SASA si= for other uses such as 
supplemental caga facilities, genWr a v d o n ,  
GSE, UC.. the Qxl~cation of land for 
maintuuna purp~es  should be less than that 
shown in Figure 7-1. 

The extent of airrnh rrurintawce devrlopment 
in the SASA ShOuId primarily be dictated by Ue 
replacement requirements of pkon facilities that 
am docatarl by pwcnger terminal expansion. 
Devdopmit  of rmirt!manw Mitics in 
addition to those whick ;ut nloEatad W d  be 
reaxtclled with denwdr f w  ather uses of the 
ana such as urgo. 

f d b k  for Wnsidenlion-the SASA ritt. It 



I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
f 
1 
I 
I 
t 
i 
I 
I 

I 1 

AIRPORT MASTER PLAN UPDATE 



. -  . .  
AIRPORT M A S T E R  PLAN UPDATE 

P 

SECTON 8 
OTHER FACUTIES OPTIONS 

development cos& largely driven by earthwork. 
A sph openuon as suggested by the north 
atport slte pnsmted a d d l u d  cost ami 
opntlwul  burdens than a cenvalized facility 
and was also judged not to be practical. Thus, 
r east side l a h o n  was detcmined as best. 

Two cast side locations have ba identified as 
candtdam for APWF use. 7hc first is  located 
immedutciy mu& of the U.S. Post Office. 
facility. This loatlon my require a slight 
ralang of the Post Office lasthold (utimaud at 
appmumately onctenth am). This toation 
could be used with Crntnl and Swlh Unit 
Pasmgm Termid Q*ORS. 1 should be notcd 
that !he developmert of a new A N F  building 
wwld be requlnd only as utenlion of lhc nonh 
satdttc dt- taking of the erristhg fin 
slatlon ana. 

A d A6tFF lmtion identified Is 
imrnukatcly nwth of the Post Bfiice facility, on 
a oltt presently occupid by UniuA Airhnes 
eargo. This htc would be uud if a Not& Umt 
Passenger Tennirrni was &veto@. 

GENEFML AND CORPOfMIL: 
A VIA TION FACIUTMS 

Two separate facilities M grouped under this 
genenl caugory. Genuai aviation airmail 
suvlcing is prfmnd by SI~MNIC night 
S u m ,  the only fued but opmuor \@BO) 
doing buuncu at Sa-Tac. The principal 
suvius uc aimaft fueling and parking of 
runtrant aircraft nnct then arc na individual 

The other facility oovcted unda this subsfdm 
is the WtyettuMlser forpane flight depvtmcnt 

privptdy o m 4  zhlrcdt based u the airpott. 
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that maintains a hangar and fueiing facilities for 
its own aircraft and rotorcnft. 

The requiremenu of both of these general 
aviation aircraft z c ~ i c e s  arc similar. in that 
direct access to the airfidd and public mads is 
required. The FBO does not nquin a hangar 
but docs n d  a building for plot lounge 
weather bnefing and administrative offices. A 
uedown apron. approximately quai 16 the 
prrsmt 67.400 SF apron is iquircd in addition 
to auto parhng and acctsu to a hitl supply. 

Two sites ue sfrowfi an the zlwwstites u 
passible GA ~reas-ShSA mnd a nonh field 
imtion. Additionnlly. a west side IOCatian was 
m i W y  considered but was =la+ out due to 
prohibitive development costr. 

SASA s h  
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ami includiig a fuel storage facility IS estimated 
to be 5.0 acres for both facilities. 

AIR lR.4 FFlC CONTROL TOWER 

As~notcd in the hcilitics rcquircmmt section of 
this report, a new control tower and TRACON 
faciiity is king considered by the FAA. It is 
proposed that these air traffic control facilities 
be located on the east side of the Airport. A 
ground  lea^ of from 1 to 4 acns will permit 
the construction of a Imcl4 tower .and base 
building with sufficient land for parking md 
expansion in the fbtun. A land area has been 
identified slorth of and adjacent tu the Post 
Office facility and would trquirc relocation of 
the Airborne Freight building. 

This location would give the controilers a clear 
Line of sight m aU runway thresholds, depvtun 
queuer and holding sprons. The location wwld 
also accommodate P tower cab ten feet higher 
lhan t h t  cristing cab. Thc towet has been 
Iocakd tG nmain ClCaF of obsrselc clarance 
surface specified in TERPS for Category lUlU 
nknwayn (specifically the m i d  approach 
surface far Runway 16L). The siting anaiysis 
assumed the elimination of the displaced 
thmhold of Runway 16L. 

Q t k r  sites Mnsided in the vicinity included 
the Doug Fox area. However. due to the need 
for a cab elevation on tht o r d a  of 150 faet 
greater than the existing tower. the. site was nm 
deemed feasible. The higher cab dention 
q i i i n d  would be dictated by limsf-igk over 
the existing c~ntrol tower which will rem for 
m p  control. A ~ e l w a t i o n  of approfi- 
mately 662 feet MSL at this IrrPtion would 
penetrate the FAR Part PI horizontal surfaoc by 
80-85 fcet. lhis site may stili be considend but 
would require lowsing or removal of tk 
existing tower. 

During ihe ilsscssment of tower SileS the 
advantages of the existing location wen  noted. 

These included clear lincs of sight, a location 
nEar the mid-point of Runway 16L-34R. and 
good view of the pas3cngcr terminal aprons. 
While upgrading of the existing tower poses 
certain cost and opentional concerns during 
umsuuctim. it is rccommcndcd that it be 
Wed forward for further consideration as the 
ultimate towrr location. 

Addihonally. a west side tower loutton may be 
considered but would require a clt luvc solution 
to nducc site prepatahon costs, 

FLIGHT KltCHENS 

The Norlhwwi Airlines Flight Kitchen is the 
only definite facility to be rclocaud. The 
United Airlines flighl kitchen would be 
impacted by ternid d w a y  development for 
a No& Unit Tenmrul. Thc facility pnsnlly 
to!& 615,ooO SF ad was constructed in 1990. 
Only a $mall portion of the building -Id be 
requind for roadirny developmart. 11 also 
appears possible that a roldway aiignmcnr that 
avoids thc flight kitchen ir poulble. I1 should 
also Se no@ that the above described roadway 
devcbppmmt would be impkmenrcd in Iattx 
phascs conmttlU with the nming of the North 
Urut Terminal. 

Space would be awlable for rrlacllcd flight 
hichens in the area north of Sate Hlghway 5 18 
and cast of 24th A m u e  South. lhtpe pucels 
afc east of the uta Idcntifial fm punrn 
cmployac p h n g  on F i g w  6-1 to 6-5. use 
shown for the site pn lirpon mrinmme and 
remote cargo wnntroutes. SuEic1mt Dfoa 
would be available to par#nmadw relocaicd 
flight htcbcns and chc MRet uses considered. 

A W I A  TlQN FUEl SYORA OE FA C i L m  

Planntd fu tun  casmdr: urpon Fosililla will r#u 
eftect lhc loutlon of rhe rmin hU Jrongc tanks. 
New underground fuel mmge tvnks to supply 
the new hydrant system at the expanded 

8-3 -95- 
yhe ~6DAvraf ion Yearn A 
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tmninai will have to be integrated into the 
hydrant system desigli. 

The m r k  f i l l  ZElnd will q u i r e  expvlsion to 
improve the mod geometry for the large rrfueler 
mcb. Most likely an incrra?ie in the present 
c;rprity will m# ben&dad whtn theexpvlded 
hydrant system is installad. Only commuter 
h f t  and all-cargo aircrpft will be held by 
trucks ahe number of nhrcla trucks most 
Likely will k k m s a l  when the hydrant 
system is fully OpentiW. md Ihe AS1 ground 
levc UIT nrmin at about one ace. 

AIRPORT MAlNEffANCE FACILIW 

It is ~ ~ ~ n m s n d e Q  tklt the existing aiqmtt 
mirntMana facility be reloatad in favor of 
-0 dycraft Opm expandm. There YY 
sEy&IpI opportunities on airport to develop a 

f w h g  and vchick wash rack owl4 easily bc 
dkvelopad on a 4 bo 5 am plot, having direct 

W'W IIUh bue. The bUikhg plUO pprldflg, 

access to the airfield. Possible sites would 
include the an? north of Stue Highway 5 18 and 
cast of 24th Avenue Wh, uld a north field 
laalion. 

Additional space will bc required for stofage of 
snow temOYal equipment. FAA AC 15W 

CE 
S d  
5220-18. 

MjWals, suggests M lfep of appruxirmtely 
1,ooO SF per vehicle. Rwd on the 26 pruent 
vehicles a building toplling 50,W SF would k 
adequate for vehicle and materid a~tage. A 
south field I d o n  near sho thmhdd of 
R u n w y  345. has been itentifid PI the snow 
tquipmcnt storage facility. 
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I 
SECTloN 9 

OPTIUNS EVALUATION PROCESS 

It IS apparent from a review of the Terminal 
Options rtpon that a full buildout of these 
options will nquire the relocation of a varying 
number of existifig facilities. The Pexisting 
facilities tzbulatcd below will quire relocation 
r e g d l u s  of which tcnninal option is 
ncomrncndd for implementation. 

3 Airport Rescue and Fire Fighting Facility 
(ARFF) 
Ground Handling Storage A m  

m Northvast Airiuwx Maintenance Hangar 
Delta Airlrnts Air Cargo Hangar 
Northwest Airlines C-0 Termin?l 
Northwtrl Airlines Flight Kitchen 

s Ndthwrct Airline$ Underground Fuel 
Stomge Tanks 

h l t a  Airlines Underground Fuel Storage 
Tank3 

1 P o l t a  Building (Pan Am Hangar) 

In rlditlon to the ahsw lisabd &finite. 
rclocauor;~, five other existing facilities will be 
relouted if the south unit or anrrpl ttrminlll 
wpvruon csflcqm ut 4ecl td .  ?Ius? an: 

I Delta Airlines Maintnufice Hangat 
e Alaska Airiines Main- Hangars 
S Signature Flight Support @BO) Facilities 
a Aircraft Suvioc LnmonaI  Focilitics 
I Olympic Pi- Futl Truck Fill Stand 

If thc north unit mninal is &electcd, four other 
exisling facilities will q u i r e  dwation. 

8 Airborne Cargo Termid 
a United Airlines Cargo Terminal 

Dclu Airlines Cargo Tennilmi 
United Airlines Flight Kitchen 



Then relocation considerattons da not include 
any off-airport facilibu that may need 
relocation because of additional land acquisition 
for terminal cxpanaon. 

DEVELOPMENT OF ALTERNATIVES 

Dw to the strong influence of thc terminal 
expvl~i~n  0phon.s on the rcpkcment and 
expansion opportunities for otha vrpon 
fwilitics. three comprehensive airport 
development alternatives haw brm formulated 
to match each of Ihc three terminal options. 
These fom three diffennt approaches to 
expanding the mst side of the afpon. 

formed m n d  th wuth unit tmmrd. thc nod  

opuons. T3w.c m combined wth thc 7 . 0 '  
7.500' and 8.50' third runway aptim; 
rupectrvely ts, create three oomplde auport 
dcvclapnml altcmativa tu be d u a t a l  m the 
WS It is imponant to note that a c h  of W 
runway ophms king convdnal is compauble 
with each of the terminal upvlsron options. 
Therefort, my combination of mnway opttons 
with M slde dtvdopment options would be 
posubie. For purposes of thb discussion 
however, the combinatroris descnbcd above 
have bctn depwtal in Figures 9- I ,  9-2. irnd 9-3. 

The lhne cast side uppnslan * I r n b V e s  a@ 

unit mrlul, Md the maal tarm& 17lppnYon 

€VALVA TXXii ?XFAODQLOGV 

The C v a l l u t i ~  proccs ItPding lo thc 
formulabon of the W alremativcs shown for 
other fseility i m p m m u  w m b w  both 
subj~~hve  and objjccbxc d e m u .  l k  
definiuon of alumtivts IS guided by the need 
to meet the master plan update fomwt 
requirements for the 25-yeu planning put&. 
The a.itermnves alu, nflm et- dlrect or 
i ndmt  mput from a vanety of iourots 
rncludmg WX staff and urtfz of the m n .  
Input w& obulnad through d v i d S  m*miews 

and meetings. several workshops with Port staff 
and through review and comments off& by 
the Master Plan Technical Advisory Committee. 

Pcfiaps L!C single most important factor to 
emerge dunng the alternative formulation 
process was the necd w incorporak flexibility 
and adqwbility to change as operatlord 
rcquiptmenls at Sea-Tac continue to evolve in 

funrre. In addioun to opcrntrorul flaibrlity. 
h e  ncsd to ptovidr for incremental growth in 
Ihhe oWr faci1it.a is imponant urd this should 
be &sign& to accommodate a range of aircraft 
t y p s  and sizes in h e  future. 

The thrce alterwaves rrt dtsctibal in Iht 
following subscctronf. 

SOUTH UNU TERMINAL AL lEWA YlVE 

Ftgure 9-1 ynsenh thu dt~lliatlvc which 
mmhina P wlh Wit p;tucnget Imnhal with 
a itclv 7 . m  foot lmg third ppRLI&I tunway. 
With the evcntd UFC of SASA and a t ! !  
urport pmpcmu. it is possible to pcmmmodale 
@e rquinmcnu for passenger. ciugo and 
support faali t l ts  for the year 2020. Key 
components of tf.a alltrpun%e ate dmu- 
below, 

ALnkld 

The utfield imphhnmenu proposal in this 
akmatlve and the phorinls UC as follows: 

can- 7.000 foat long runway, puoculod 

laxlways IO existing airfield (Phase 1). 
parallel and exit otiunys urd connixnag 

* Construct nudfidd remain ovemrpht (R0.N) 
apron aid a midfield cannsainp taxiway to 

a Cmstruct dud puplkl hxiway tothe endof 
Runway Mt. phase 3). "%is will nxph  

h e  euuurg lirfjcld [phpcc 2). 
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construction of a bridge across 188th Street 
to accommodate a rivicc road which must 
be realigned to be kept outside the future 
taxiway object free area (TOFA). 

= Construct exit taxiways for Runway 16R-34L 
(Phase 4). 

rn Construct a 600 foot extmsion m the south 
end of Runway 16L-34R and widen existing 
Taxiway A North ( P k  5). The 
modification of Taxiway A is r e q u i d  in 
order to maintain TOFA standards ne+ the 
north satellite expansion depicted for this 
phase. 

The displaced threshold of Runway 16L is 
abwdoned and runway safety arcas coniplying 
with FAA standards an also mstructed fci' 
Runways 16L and 16R in Phase 1. The latter 
will q u i a  nlacati~n of  South 156th Way and 
154th straet. 

PLosstogct Tcrmirul 

The passenger ltnninzl and associated madways 
am addncsrad in much greater depth in 
Technical Rcport 7A. However, for a completc 
description of the airport altunativts, the 
phasing of r ~ d  improvemenu is briefly 
described herein. In this alternative. modest 
expansions of Conooum A and both the north 
and south satelrites occur in the first ten y t a n  
(Conwunc A in P h  1 and satellite expsion 
in Phase 2). Major tumilal development 
occurs in Phase 3 with the construction of the 
south unit terminal. The balance of terminal 
expansion involvu majorextension of the south 
and north saelbm which occurs in Phaw 4 
and 5 respectively. 

Cargo Terminn1 kveinpment 

Scction 7 addresses in detail the phasing of 
cargo facility improvements. All development 

of &go facilities is canfined to the existing 
cargo area through the ycar 2010. In this 
alternative it is possible to retain the United 
Airlines and Airborne cargo buildings for cargo 
UK, or ultimate redevelopment/cnhancement for 
continucd cargo use, since these facility sim arc 
not required for other uses (i.e.. A W F  and 
ATCT). It is thus possible to meet the 2020 
requirements for cargo terminals within the 
existing cargo area and with supplemental 
facilities at SASA. This also accounts for those 
cargo facilities relmted for other development 
(ix.. Northwest. &ha). Development of north 
remote warehouses would not k r e q u i d  in this 
altenutive and these arcas wolrld be ~vailable 
for other support facilities. 

Aircraft MninteneMe 

Airline aircraft maintenance hangars lax~tcd 
south of &he ppssengcl t u m i d  muu be 
relocated in ordm to accommodate tcrmirral 
expansion in this Pltmiative. The timing of 
relocations is tied to the ph;ming of terminal 
improvements. The Northwut hangar would be 
impacted by the Phve 1 extension of Concourse 
A. Del& Airlines' bpu would require 
reloeation with the development of the unit 
terminal in Phase 3 and the A b  Airlinu 
hangiu would have to k relocated to germit UIC 
south extension of rhe south sateuivr in Phase 1. 
These facilities ue docatcd to SASA as seen in 
Figure 9-1. 

0th- Airport Facuitks 

The Airport Rescue and Fire Fighting (ARFF) 
building will ultimateiy be relocalat in the very 
long tam (Phase 5). This is requiirad in order 
to accommodate mnhcrly extension of thc nonh 
satellite. This development would occur on he 
current leasehold area of the l)cl& Airtinu 
cargo building. 
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General aviation facilities arc shown in Figure 
9.-1 as locatad in SASA. As discussed later in 
this report, a nonh field site is also possible. 
Dtvelopment of GA facilities at a nonh field 
site would .be possible for this alternative. 
Since one of the two GA enants 
(Weyerhaeuscr’) would be impacted by runway 
developmara i;! Phase I. the imniediau need to 
develop a g.4ltt-d aviation area in the first phzre 
is q u i d .  

Development of air traffic contml facilities in 
this ~tcmat ive  is shown in the p c m t  location 
of existing facilities atop the p a s n g c r  terminal. 
This location has b n  m i n r n m d e d  for further 
consideration as the ultimate control tower site. 

The Northwest flight kitchen would nea l  to be 
rdaulrd due to the development of the unit 
terminal in P b  3. Space would be available 
to accommodate this displacerncnt nonh of the 
airport ne% thc ?M d ~ g n a l c d  0?1 Figure 9-1 
for airport mainmimcc. 

The futuit airpan maintenance facility would be 
iccarad Ronh of SWC Highway 518 and cast of 
24th Avctiue South. The p k t  POS 
Munt~anac building in the cvgo ma wwld 
be demoiished in Phuc 2 in order to devdop 
additional cargo a i d  hardstads. and thus 

facilities would occur in Phvc 2. A yepante 
Iocation for the storage of SDOW equipment is 
shown in the alurmtivss ncar the L ! o l d  of 
Runway WL. T h i s  si& was &axad to u t i l i  
an area that would othenrrir no( k used. This 

storage building fw the u i s t b g  26 vci\ich and 
otbtr equipment in close proximity LO the 
airfield and with employee access. 
Deve lopm~~t  of this area could be as early as 
Phase 1. 

&I area for ground handling equipment storage 
and strvlcing hw been idtntified in SASA. 

dcvelopmult of fcp-ment airport maintenance 

ioution O f f W  sufficient atzT to develop an 

Additional area would be avaiiable in SASA for 
devclopnxnt of addiuonal support or cargo 
facilities. 

Future airport employee parking has been 
identified for a triangular shaped parcel noPh of 
State Highway 518 and west of 24th Avenue 
south. 

NORTH UNIT TERMINAL A i  ERNA TIM 

Figure 9-2 presents thio alternative which 
combines a north unit p;arscnga tcnninal with a 
new 7.500 foot long third ;ranllel runway. 
With the eventual use of SASA and other 
arrport ptvpcrues. it is possible to accommodate 
the q u r n m e n u  for passenger, cargo and 
support facilitles for Ute year 2020. Key 
cornpunts of the altcmativc arc discussed 
below. 

Airlieid 

‘fie airfield improvements proposed in this 
a l t e ~ t l v ~  and the phazing art tbe same as 
described for the prcvlous alternative except for 
the following: 

The third runway is 7,500 fecc long (versus 
7,ooO feet in tht pnviout akmtive).  

Q Modifications of Taxiway A would occur ih 
Phate 4 to accommodate u~vlsian planned 
in this phase for the north satellite. 

The displaced threshold of Runway 16L is 
abandoned and runway sf#y areas complying 
with FAA saandards nre also conswlcled for 
Runways 16L an8 16R in Phase 1. The latter 
will n g u i n  rc1ocatiwr of South 151% Way and 
154th Street. 
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pnsscoper Termirrpl 

In this alternative, modest expansions of 
Concaursc A and both the north and south 
satellites occur In the first three phases 
(Concourse A in Phase I mnd satellite expansion 
:n Phase 2). Major extension of the north 
satellite occurs sn Phase 4 and the ultmate 
development IS reachd with the construction of 
a new north unit terminal in Phaac 5 .  
Dcvelopmunr of the p a m g a  terminal in a 
northerly dirstion m r r u m k s  the ulung of 
~rist~ng airbne manmana hangars south of the 
tcrm~nal buitding. 

Cargo Terminal Dc*elopatcnt 

While nonhnly  w g e r  terminal developmeat 
nunimlzcs impacts on mnltnana frangars, it 
also nquires  the blurlg of more eximng cargo 
facilitm than the olher a l ~ t i v e s .  Therefon, 

through beiidout af &e m m n g  ana, develop 
men1 OF facibbes at SASA, plus construc3ci-t of 
a mnh nmatt wat&ousc as shown in Ftgun 
9-2. Dtveloptnmt of SASA cargo facrliw 
wwld occur in Phvcs 4 2nd 5 .  and a nrnm 
warehuse would Mt be rrqurnd until the end 
of ihe planning penad an phvc 5. 

A k m h  Maintenmwt 

u#: ytpr 2020 cargo m n a l  nqurremcnt 1% met 

Other Airport Fixillties 

The Airport Rcrue and Fire Fighting (ARFF) 
building will ultimately be relocated in Phase 4 
in order to acconimodate northerly extension of 
the north satellite. T h i s  dtvelopment would 
occur on the cumnt leasenold area of the 
United Airlines Cargo building. 

General aviation facilities arc shown in Figure 
9-2 as locared in SASA as in the previous 
alternative. A wnh field silt is also possible 
for this alternative but'would nqusn locating 
aiwn maintenance ncar the remote warehouse 
shown in Figarc 9-2. 

tkvelopmtnt of air traffic control facilities in 
this Jutnative is shown north of &e Post Office 
facility and utiilizes Ihe site. of the uisting 
Airborne a g o  building. This devclapmmt 
would occur in Phve 1. 

The Northwest flight kitchen would nctd to be 
niacatal due to Ihc ultimate extension of 
Corrc~uree A in Phase 2. Space would be 
available to accommodate this disphcement 
nonh of the Sure Highway 518 or in SASA. 
The United flight kitchen may be impacted by 
mad cons~~tim awciatcd with the 
dcvelopmmt of tk No& Unit Terminal in 
Phase 5. h o w e w ,  i t  appeut that a road 
alignment that avoids the kitckn is poslibie. 

The future airport mainlt~nce focility is shown 
for this Jlteaitive P) a north field l d o n .  in 
mem phe N n w y  pcolection mnes of the new 
runway a i d  Runway 16R. The present WS 
Maintenance buiklig in the cargo area would 
be demotished in Phse 2 in order to &\*lJp 
additional cargo aircraft hardstandr. a d  thus 
dcvclopmentof nplaament airpiz rminttMnce 
facilities would occur in phvc 2. X scpantc 

s h a m  in the dtcurUtiver lt~t the ihnstrold of 
iac;ltion rm the of  OW q u i p m t  is 
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Runway 34L. gcvclopmcnt of this area could 

An ana €or ground handling equipment storagc 
and servicing has been identified in 5ASA. 
Additional area would be available in SASA for 
development of additional suppora or axgo 
faciiitlu. 

Future airport employee paking has betn 
identified for a trianguiar shaped parcel north of 
State Highway 518 and wert of 24th Avenue 
soulh. 

CENIRAL TERMWAL ALrrRNllTNf 

beasearlyasPhase 1. 
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General aviation facilities are shown in Figure 
9-3 in a north field loution. This development 
would be required ir. Phase 1 since 
Weyerhaeusef w J l d  be displaced by 
construction of the third runway. 

Development of air d f i c  conuol facilities m 
this alternative is the same at previwlv shown 
for thc North Unit Terminal, north nf the ?OS 

existing Airtwine cargo building. This devtlop 
m a t  would occur in Phiue I .  Deveiopmcnt of 
a tower locrtion an the exsting terminal 
building may also be considered for all 
alternatives. 

The Northwest flight kitchen would need U, bc 
relocam! d w  to the ultimale cnmsion of 
Concourse A in Phase 2. Space would be 
available to acmmrnodatc lhha displacement 
north of Stptc a g h w a y  518. 

The future airpo~t mainruwoe facility would be 
located nor& of State Higfiwpy 518 and cast of 
24th Avenue !huh. The -1 KS 
Mamtenance building in h e  cargo area would 
be demotished in phve 2 in ardar to W J o p  
addlti0nai cvgo aircrafi h a r m ,  and &us 

mce facility 2nd u t i r i  the ate of the 

developmen! of replacement aim maintenance 
facilities would occur in Phase 2, A separate 
location for the storage of snow equipment is 
s h o r n  in ?he alternatives near thc threshold of 
Runway 34L. 

An arca for ground handling tquipmmt storage 
and servicing has bmn identificd in SASA. 
A d d i t i d  area would be available in SASA for 
development of additional support or cargo 
facilities. 

Future airport mployee parking has been 
Identified for a t h q u l n t  shaped paracl north of 
State Highway 518 and wat of 241h Avenue 
south. 

CQMPARISON of AL YERNAA'lfyES 

Table 9-1 prrstnts a summary Eompprison of 
each of the alcunuives with !he propram 
requiremenu for the yar 2020. 
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SECTIQM 1 
EXECUTIVE SUMMARY 

This section summarim the appruach and 
principal findings of the evaiuation of Airporr 
Mas= P h  aitmnatives and the Master Ph.3 
recommendations thmugh thc ycar 2020. This 
summary is organid according to the remain- 
ing technical sections of this repon. The 
following topics an addrwcd: 

Initial cmccpti ccmsidend far airside. 
terminal and other facility irnymvcmmu. 

Selaeion and watuattion of final Master 
Plyl alternatives. 

Airport develqment ncommmdations and 
policy issues. 

F I M C I ~  analysis of reEomnmendh?d Master 
Plan impruvements. 

CONCEPrS CONSIDERED AND 
SELECTION OF OPnOMS FOR FlNAL 

REPORT) 

Approach 

Under each of the three primary airpun 
functional areas (airside, terminallaccess and 
other functional areas). a nomber of c o n i q t s  
were initially c r a n i i d  and narrowed to scvcral 
arsidc and knninallacccss o p h x  'Ihesc 
ophons were evaluated by the consultants and 
Port of Seattle staff. From lhtse evaluations. 
h e  imvovcmcnt options wen nfincd and 
'packagtd' into threc airpon development 
alternatives Tor funk7 maiysis. 

Initial Concepts 

Awside Concepts. Eight initial airfrcld 

EVAL UA no# ~ S E C ~ Q N  3 OF THIS 

concepts were developed and evaluated (a "no 
airfiid improvemmts' concept and seven 
improvement concepts). The improvement 
conc+pts all contained a new parallel runway 
with lengths varying from 5.200 feet to 8.5%) 
feet and with stparations from lhe existing 

3,300 feet. Evduatiot~ criteria for the airfield 
concepts consisted of aircraft delay measures. 
development  costs ,  and  prel iminary 
tnvironmental screening measures. 

When comparing the concepts for a new runway 
sepmtcd  2.500 feet from Runway llL-MR, 
delay savings and the percent of uperalims 
au;omm&led were found to iacctare as 
runway length i n c m .  The grmtesl delay 
savings occur for Airside Concept 5 (a new 
8,500 f a t  runway). When cumpared to the 
next *SI wnoept (a 7,500 f a t  runway), it was 
found that Concept 5 provides addieonai savings 
ranging from $1.2 million to $1.5 million. 
Estimates of dehy savings are bawl upon 
ut5eld simulabon studies conducted as pat of 
the FAA Capacity Enhancement Task Force. 
These addibonal ravings coincide with accivity 
levels ranging from 3 4 5 . 0  operations up to a 
level of 425,900 ann& operauons. Beyond a 
level of 425,Ooo operations, the additional 
annual savings escalates at a much more rapid 
rate to over $12 million at an activity level of 
525,003 annual aircraft operat~ons. 1t is 
important to notc that these pmjcctions of delay 
savings calculated by the FAA Task Form 
reflected a constant arcraft fleet mix. The  
master plan has assumed a mix containing more 
a7d more heavy arcraft over ume, as conmned 
in the aviauon demand forecasts (Technical 
Repon No. 5).  Though UIC Task Force delay 
csbmates may bc somewhat conwvative. should 
l d d i ~ o ~ l  heavy aircraft enter the fleet mix as 

R ~ \ w y  16L-34R of 1,500 €et. 2,500 feet and 
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forecast, the savings in annual dek j  would be. 
even greater. For these reasons, Airside 
Concept 5 was recommended as the preferred 
airside alternative for ultimate development. 
However, runway lengths of 7.000 and 
7,500feet were ais0 walualbd in tire final 
altenratives analysis. 

Yermin.I/Access Conceprs, Teninallxccfs 
development concepts wen organized into three 
general development arm: to &e north. south 
and cenkr of the existing termid area. Five 
terminal development concepts for the south 
site, one for the central location, and four for 
the nonh site were investigated. Several 
derivatives were examined to test slight 
modificationsi 

A preliminary evaluation was performed on 
each of the terminal concepts and the highes! 
scoring option from each group was identified 
for further refinement and evaluation. The= 
three options w e n  a South Unit Terminal 
opkiofi. in which a new terminal would be 
msuucta! south of the ckiriing terminal 
connected by Concourse A and the Satellilt 
Terminals would be expanded. Centml Terminal 
option in which thc main terminal and Satellite 
Termids wwld be expmded, and a Noah Unit 
Terminal option in which a new terminal wouid 
be constntcted north of Lhg existing terminal 
with extension of the Nonh Satcllik. 
Subsequent analysis nxomnrfnded the North 
Unit Tcrininal concept include tu*, concout= 
extending perpendicular from the new North 
Terminal and no Satellite extensions. This 
effectively reduced costs to bc comparable with 
the Central Termina! option. 

Conceprs tor Other Facilities. Tic two 
primary mmpenu of other facikities are air 
cargo and aircraft maintenance facilities. 
Concepts Fonsidercd far accommodating future 
cargo requirements were developing a 
cenlrahzed complex at one location (the South 

Aviation Support Area or a nonh site) or a 
dm?ralized complex by siting facilities at 
various locations. It was concluded that 
accommodating a centrdizd cargo complex was 
not fmsible given space constrain& and a 
decmtralized concept is recommended in which 
the existing cargo area would be modified and 
expanded through 2010. After 2010, the Cargo 
facilities can be develop& in the South Aviation 
Support A m  (SASA). 

Thm potenrial sites wen investigated for new 
vrlines faciliues and airline aircraft wntenance 
facilities that would be relocated due to terminal 
expanwon. Of the three locations evalw~bd, 
0171~ the SASA site was determind to be 
feastble. The ult ime rtdlevelopmenr of certain 
displaced facilities will dcpmd upon the need as 
demrmined by the rcspc t iv t  carrier. 

sf&c&n at Or/t&ns for Final Evatuation 

A *a0 Nothing” and t h m  developmenr options 
wen wried forward for a more detaiailed 
iwcsSncr;l in the Airpotl Master Plan Update 
and the Drd! Environment Impact Sutement 
(EIS: for the Airport M u k r  Plan Update. 

A!tarnath 1. bo NothhgNo mffl. 
The Airport Master Plan Update nquirc- 
men& would not be. add& in the Do 
Nothmg alternative. 

Alter~etive 2, Cm~tr#l femJnol lfisure 
3-51. This alternative woutd include a new 
dcpuldene (2.500-fout zlcparatian from 
Runway 16L.-MR) panilel runway with a 
lmgth o i  ~ l p  to 8.500 feet; a 6oo-fmt 
extension to Runway 34R; fil. c!mnng and 
grading of the l.o(rfm Runway Safety 
A t u ~  for alt runway ends; and completion 
of tk landside and terminal development 
for centralized terminal facilruer; and 
completion of the SASA. 

1-2 
- 

i 

A 

The P&O Avra!ion Team 
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Alternative 3, North Unit Terminal 
(Figure 3-61. This alternative would 
include a new dependent (2,500-fool 
separation from Runway 16L-34R) parallel 
runway with a length of up to 8,500 feet; a 
@@foot extension to Runway 34R; fill, 
clearing and grading of the I,oI#)-foot 
Runway Safety Areas for all runway ends; 
and completion of the landside and terminal 
development in a north unit terminal 
configurntion and completion of the SASA. 

Alternative 4, South Unit Terminal 
(Figure 3-7/. T h i s  alternative would 
iaciudea new dependent (2.SWfoot scpara- 
tion fmm Runway 16L-34ff) panlief 
runway with a length of up to 8,500 feet; a 
CiBO-foot extension to Runway MR, fill. 
clcaring and grading of the 1.ooO-foot 
Runway Safety Anas fer all runway ends; 
and completion of the landside and terminal 
development in a south unit terminal 
configuration; and completion of the SASA. 

EVALUATYON OF FINAL A1 PERNA TIVES 
ISECI1oN 4 OF THIS REFORt) 

Section 4 prcmts the evaluation of alternatives 
including criteria, rriethodoiogies and 
conclusions. The three final airport 
development options were evaluated exttnsively 
in the Airport Mastet Plan Update as wcN as the 
Draft Environment Impact Statement. The 
terminal and runway components of the thne 
airport development alternatives were addressed 
.separately because runway options were not tied 
to terminal options. 

Terminal Options Summmty 

Terminal options were evaluated CTI 18 facton 
which covered airlindaircraft oprations, 
passenger and terminal services. ground access, 
environmental, acquisition and construction 
costs. and constructability considerations. The 

North Unit Terminal Option clearly ranked 
above the South Unit Terminal and Central 
Terminal Options, particularly with regard to 
phasing. Although the Central Terminal Option 
ranked best under three criteria. the North Unit 
Tcrminal Option ranked equal or better than the 
Central Terminal Option in all of the nmaming 
15 evaluation criteria. 

Runway Options Summary 

An 8,500 foot runway would be sufficiently 
long to accommodate 99 percent of al! mivals 
by the types of aircdt projectEd for Sea-Tac, 
and 9Opcrcent or all departures by aircraft 
types projefted for Sea-Tac. These will accouni 
for approximately 12 percent of total operations. 
Furthmore. the pilot rejection mtt is expeclcd 
to be negligible. For thest reasons an 6,500- 
foot Tunway would provide- maxrmlim effictency 
in aircraft flow and therefore dlow the g r a t a  
benefit in minimizing aircraft delays and 
flexibility in runway use. 

Although the 8,500-foot option would be mon 
expensive and have slighfly $ream mviron- 
mental impacts thm the shomr runway ophonu. 
the added expcnsc of the 8,500 foot runway 
could be financially feasible and could offm 
potcnhaliy higher construction costs of an 
extension at a later date should a shorter runway 
be initially built. Furthu, the incremental 
increase in environmental Impacu could be 
more than offset by aeronautical benefits,. A 
runway length of up to 8.500 feet pending fid 
design is prefcrrtd as tht ultimate nmwy 
development ophm It is feasible however rn 
construct a new runway in stage, with the first 
stage being ? , S O  f a t  in length. 

The Nonh Unit Terminal offers the following 
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Lowest overall cost per new aircraft gate. 

Shorter walking distances from pailung 
areas and curbs to tht aircraft gats. 

Adequate curb frontage to meet future 
traveler demands. 

Relief of vehicle cmgestion on the existing 
terminal drives. 

Minimum traffic impacts in the City of Sea- 
TaC. 

Greater flexibility for aircrafi gate a d  
terminal expansion beyond the year 2020. 

Icss aircraft t3xiing congestion around the 
terminals, 

Prestrva!ion of the Alaska and Delta 
Airlines maintenance hangars and 
postponernwlt of the need for full build out 
of the South Aviation Support Arm (SA§A) 
site. 

No impact to City of SeaTac tax base by 
virtue of no additional property acquisitionn. 
tmpcts  an the cxnmercisi comer of 
International Blvd. and South 188th Street. 
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advantages over other terminal options: m Sufficient landing length for 99 percent of 
the types of aircraft anticipated to use 
Sea-Tac in the future (compared to 
96percent for a 7.50afook runway and 
91 percent for a 7,000-foot runway). This 
becomes increasingly imprtant because 
more iarger size aircraft will be using 
Sea-Tac. 

B Lesser rejection by pilots opting to use the 
existing long runway. The Ait Transport 
Association and exknsive discussion with 
airline pilots support m 8,500-foot runway. 

Increased aircraft delay savings potential by 
accommcdating more aircraft types and by 
reducing air mffic controlier work loads 
apsociated with pilot rejection and cross 
over "sorting" associated with different 
aircraft operational requirements. 

Sufficient departure length for 90 percent Of 
the types of aircraft anticipated to use 
Sea-Tac in the futun (compared to 
85 percent for a 7,500-fool runway and 
77 percent for a 7,000-fwt runway) which 
provides increased operational flexibility for 
the ovenlt airfield. 

8 Provrdes the hignest safely margin dunng 
poor weather iandings (which is w t m  the 
runway would be used the most). 

m 
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a Less passenger disruption and 
inconvenience during construction. 

Runway length Recommendation 

An 8,500-fwt runwi-,y would maxiteize the 
operauonal benefit of hcrving a second poor- 
weather aniva l  stream provided by adding a 
new runway. A runway length of 8,500 feet 
offers several benefits when compared with the 
7,OOO-foot and 7,50&fooi op6ans. 

a Greater flexibility in aircraft opcrafions if 
one of the other runways is closed for 
maintenance or an emergency. Kainten- 
anw costs on the existing runways could be 
reduced by reducing the need for wpnsive 
nighttime work as is cumn~Iy done. 

The additional environmental impacts of an : 
8,500-foot runway arc minima! and cifn be 
sufficiently mitigated, as described in the 
Environmental Impact Statement. 

c 
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FIciuIy hpravements m Clearance. grading and development of 

expanded Runway Safety Areas at each 
The Master Plan Update pmpm the following runway end 
facility improvements: 

0 A new Runway 16X-34X with an ultimate 
length up lo 8.SOOfctt pending final 
design. The runway w w l d  be equipped to 
atable Categixy IIib precision approaches 
on !5X with Cat I capability on 34X. 
instmmaration wou!d include a glide SIT, 
locafizzr. RVlls. PAPI. ALSF-IIIALSF-I, 
and inner/mirklle,oiricr apiimach markers: 

Xelrsation of the Airport Surveillance 
azdu (ASR) and Airport Surface 
htection Equipment (ASDE) 

I fintit& expansion of 4-6 gates on 
Concourse A and the h b i n  Terminal 

* Relocation of Northwes; flight kitcnen 

Possible development of displawd 
Northwest aircmft maintenance facilities 
in the SASA 

Development of the by-pass &way 
connecting the New North Unit 
Terminal with 188th Street South at 24th 
S e t  

* Rekxatiw, of %;outh 1561h Way and Expaxion of  the Central Parking Garage 

* Development of an On-Airport hotel on 
0 A midfidd w m i g h t  ljrcnti parung apron Concourse D adjacent to the terminal 

bctwcm the new runway and Runway 
16R-WL kveloprn tn t  of the North Unit Terminal 

Ccmtrwtioti of a new Air Traffic Conucd Development of the North Unit Terminal 
Tower and 1'RACOM acutss system 

154th Street South 

8 Ir,s@llation ofa Cat Iff ILS on Runway 15L 
(Isufizcr, glidedope, middle marker, and 

Extension of dual padlei Taxiways A 
ilMJ "a ttle full length of Runway 16L-NR 
md taxiuray bridge over 188th Avenue 
South 

ALSF-11) 

Addibonal taxiway esib on existing 
runways 

Entension of Runway 34R by 6WJ feet and 
relocation of the glideslope 

Remove displaced hhreshold from Runway 
15L. 

m 

kvelopnient  of access ramps from 
SR 5 18 at 28th Avenue for access to the 
existing cargo area and new cargo 
facilities 

Potential overhaul of the Satellite Transit 
System (cumntly under separak study) 

0 Displacement of the Doug Fox Parking 
facility 

* Relocation of the U.S. Post Office Air 
Mail Facility IO SASA 

* Rehcation of the ARFF to the existing 
UAL air cargo area 
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Potential relocation of Airborne WRO for In addition to the Airport Masrr Plan 
an aitcmate site for the mnsmctionh the 
Air Traffic Control facility 

ke lopmtn t  of a cargo warehouse north of 
SR 513 east of 24th Avenue So!& 

b e l o p m m t  of the SASA: 

If q u i & ,  nlocau: Narthwetr hangar 

Expansion capciry for cargidmainten- 
an- (as dictatcd by demand) 

Cargo facility for L I hardstand positions 

Ground support equipment area 

Replacement Air Mail Facility (as 

Development of additional airport employee 
parking north of SR 518 west of 24rh 
Avenue South 

h c b p m e n t  of a new airport mdt!wnanct 
Facility at Cater Air. or other possible 
loutions in the terminal area 

Uevclnpment of a new mow equipment 
storage site b e r m  the RPZs of Runways 
34L and 34X (SUbJeCt $0 a sepmte study of 
the feasibility of this we) 

Development of new gcncnl znd corporate 
aviation facilities in SASA or alternatiwly 
between the RPZs of Runways 16R and 
ISX isubjecl to funher study) 

dictated by & m d )  

improvements, some infrastructure renewal and 
q l m m e n t  projects will be needed over the 
planning priod. such as electrical. industrial 
w t e  systems and fueling systems. These 
pqrams  would include maintenanw and 
replacement of esisting facilities and would be 
raluired regardless of the Master Plm 
impmvements. Both the Master Plan and 
infrartaucture nnewal/repiacr.mtnt projects will 
k subject to the Business Planning and 
budgeting pivsess in tcnns of priorities and 
avaiiable dollax The financial analysis 
durnbed in this report accounts for the 
infrartructure renewailrep:acement projects 
which are cumnlly budgeted but these projects 
are not discus& further in this report. 

It i s  also noteworthy to mention the poten:ial for 
incorporating commercia! development above 
ccrs;iin a~qmtt facilities rsbmniended in the 
master plan. Then may be ptcnaal m top of 
existing or proposed faciliues to develop non- 
aviation commercial UBCC. The potential is 
especially attractive for new facilities when 
provision for these uses can be incoprated 
dunng the design stage. Possible uses would 
include. but not be limited to, hotels, 
restaurants, specialty shops, office s p m ,  etc. 
When incorpontnng such vettical development 
on the Grp6rt obsmction Jtandatds suntamed in 
FAR Pan 97. Objects Affecting Navigable 
Atrspace, mu31 be a d d d ,  as well as T W S .  

Phasing 

The dcvelopinent of facility improvements 
identified in h e  master plan are expected to be 
in:plcmentad in ohase3 over the oimninr mriod. 

11 is imponant to note Wt the ultimate 
relocation of m u i n  facilities andicsted above 
are somewhat umrtain, and will dtpnd upon 
the need for rhe facility as decided by a private 
compmy or other agencies. 

Thk phasing siggested in thk mask; plan is 
based on projected traffic levels con'ained in the 
foreasts of aviation demand, and attainment of 
t h e  levels. It cannot be overemphasized that 
where development is recommended b a d  upon 
denrand or mffrc levels. it is u. not 
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forecast, demand that dictates the timing of 
consmc!inn. However. for planning purposes, 
a schedule must be provided arid this schedule 
i s  based upon the forcasts of traffic contsjced 
in Technical Report No. 5 .  

It is also important to point out that the schedule 
of improvements proposed in this plan is 
contingent upon the amiitability of Federal. 
State, and l i d  funds and private invcJtmen1. 
While improvements ue ~heduled for specific 
PhaKJ in this repon, it should be remiembend 
that they must bc rcconcil#l wit!! budgetary 
considerations of various public and private 
cntilies. Thus, the irnplnnetitabon will depend 
upon funding and business pfannrng 
consideraliuns. a~ weil u the attillnmcnt of the 
projected traffic levels. 

The timing of she abave dcscriibed improvc- 
mnts suggested in the mas&' p b  is set f m h  
below. AS described in thc Ialnduction, the 
pnasing of specific facility irnprovtrrnnts is 
contingent upw, further planning by the Pon. 
and the following phasing is presented as a 
guideline to assist in he financial feasibility 
analysis. The traffic levels (in million annual 
passengers) associated w i h  cach develapmnr 
phisc arc indicated in p a e n h i s .  

22 - 24 ,lfiAE- 

Airfieid 

Begin ccinsmction new 8,ux) f m  
Runway 16X-34X 

Consmct expanded Runway Safety 
Arms for Runways 16L, 16R, and 34R 

Construct firs! phasc of RON apron 
k r w m  new runway and Runway 16R- 
34t 

f)evelop dual paralkl Taxiways A a?d B 

on south end (inciuds taxiway bridge 
over 1881h Avenue South) 

Buildings and A c a s s  

Construct new Air Traffic Control 
Tower and TRACON. (Depending on 
the sitc this may q u i r e  relocation of 
Airborne Air Freight facilities) 

0 Expand Conwurr A and Main 
Terminal 

* Consmct additional cargo facilities in 
existing cargo ama 

Construct new snow equipment storage 
facility between RPZs of Runways 34L 
and M X  

Construct new gmcd s\*%tion facilities 
impac!ed by new runway construction 

Consmi CSE facility 

EApand existing parking garage 

Construct access and circulation 
Improvements at the Maia Termid 

&XIStNCl airport employee parkmy, 
north of SR S i 8  (to be exppndcd as 
rcquind in each subscqutnt phase) 

Airfield 

Corripltle construction of Runway 16X- 
3oX 

Expanil RON a p m  between new 
runway and Runway 16R-34L 
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U Buildiiigs and Access Expand Nonh Unit Terminal parking 
structure 

* Expand Maia Terminal at Concourse A 

Construct site improvements in cargo 
iana I Airfield 

5 3 4  - 38- 

Construct new airport maintenance Exlend Runway 34R and dual parallel 
facility taxiway 600 feet 

* Expand existing parking garage Buildings and A c a s s  

Construct auxss and circulation * Expand North Unit Terminal (gales on 
- 

improvements at Main Terminal north side of north mowrsl?) 

3 2 7 - m  Expand cargo facilities in SASA 

8 Buildings and Accw 

* Consmct first phase of North Unit 
Tmninal (terminal and coneour~e) and 
piuking structure 

6 Construct site improvements in cargo 
area 

Construct new ARFF faciliiy 

Construct access and circuiation 
improvements for North Unit Terminal 

i!&%?Ul-%- 
Airfieid 

COwANCt exit taxiways on Kdnway t6L- 
34R 

Buildings and Access 

Expand North Unit Terminal (gates un 
south side of north concouw) 

Develop cargo apron and other site 
improvements for cargo in SASA 

Expand NO& Unit Tenninai parking 

Section 6 of this r o p ~ r ~  &scribes thc 5 lines of 
business (LOB) that the POS Aviation Division 
has organized as a result of 3 racent busintu 
planning prwess conducted by the Port. f h h  
LOB has responsibility ovu a key optrating 
area, which are identified as Airiielrl. Terminal, 
Concessions. Ground Access. aad C o r n m i d  
Propnics. It should be noted that the decision 
to implement recornmerdatisns of the mta 
plan will ul;iwately test with one of h e  five 
LOB. A primaiy objective of the m v l ~ l  
planning prorrss is to identify when facilities 
are required in response LO demand Icvcls. and 
to protect for such devclopmcql by identifying 
suitable locations on UIC aiirpon. The LOB 
decrsions to implement m w i  plan m m -  
mendations will consider actual demand as it 
matenalias, and within the context of the 
policies and gals established for a particular 
LOB. 

UNCtUfe  
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FINANCIAL ANALYSES OF 
RECOMMENDED MASTER PLAN 
IMPROVEMENTS (SECTION 6 OF THIS 
REPORT) 

BueUne IDamand-Driven) Scenario 

A financial analyses was initially prepared for 
the baseline Airport Maskr Plan program. in 
which capital projects are scheduled according 
to projected activity demiuid levels devc!q~I 
fmm the master pian fortcast. Funding the 
bastline program would rcsull in an increase in 
the airlines' Cost Per Fmplanement (CPE). 
M e a s u d  in curnnt dollars the CFE for the 
bascline program in the year 2000 would reach 
5!1.53. compared with the current Port of 
Seaitle policy of $7.35. 

Financially Constrained Scencrio 

Although there is adequate financial capacity to 
fund the Master Plan impm\*etnents. much of 
the capacity i j  in the later years of the planning 
horizon. The inrpiicatlon of this analyses is hat  
niechanisms are availasle that could reduce ihc 
costs of the prograni and the CPE for the 
arlincs. A number of strategies were suggested 
and analyzed to reduce the CPE to the target 
ievel of $7.35. Ihesc included program cost 
reductions. changes in program phasing. non- 
airline revenue enhancements. and non- 
traditional financing mechanisms such as private 
sector investment. 

Combining some of these strategies could 
provide a unar io  that fits within the Port's 
genenl financial objectives. One such 
financially consuaincd scvnario was evaluated, 
reflecting the following chacges: deferring half 
of the Phase I (through the year 2W) airline 
capital wsts inlo the second phase, providing 
parking facilities based on an accelerated 
development schedule. and asuming the 
niaximum use of outside financing. The 

financially constrained scenario reduces the CPE 
in the year 2oW to $7.50, higher than the Port 
policy w e t  by fifteen cents. The analyses 
shows that the Master Plan program can be 
developed within the financial constraints of the 
Port of Seattle by adopting policies to further 
defer costs or reduce costs. 

In actuality. the Port recently adopted a 
Business Plan which has llrcady made many of 
the adjustmen& discussed above. With those 
adjustments, the Port's ~arget of a $7.35 CPE 
has baen met. 

In addition, airline (passcnger and cargo) 
requirements an driven by foresast levels of 
demand measured against general planning para. 
meters and lcvels of senrice. The degree and 
tlming of physical develapment will ultimately 
depend on actual demand levels. tk natufe of a 
particukii airline's operation. the ability andlor 
willingness of an airline(s) to financially support 
the development and actid levels of scrvicr. 

CONTENTS OF THIS REPORf 

This report documents b e  evaluation aC aim 
master plan altemabves and presents ncommtn.  
dation5 for facility improvements to Iht year 
2020. 

m Section 1 EKecutive Summary 

a Section 2 Introduction 

Section 3 Concepis Considered and 
Selection of Options for Final Evaluation 

Section 4 Evaluation of Final Alternatives 

Seckion 5 Airport Development R m m m c n -  
dations and Policy Issues 

U Section 4 Financial Analysis of 
Rccowmcnderl Master Plan lmprovements 

m 
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SECTION 2 
INTBODUCTION 

BA CKGROUND 

The population of the Pugel Sound region is 
growing at twice tht W.S. awerage. Govcm- 
ments thrwgh &e region arc anticipating that 
growth. uld plans for new highway 
consm~~tion. rail tnnspor?ation, and urban 
boundaries ere just a few of thc pmgrams that 
have dcmvlded thdr  8ttenuotl OVCI the put 
rvera l  ycars. 

Seattle-Tacoma international Airport. which is 
owned and operalad by h e  Port of Scat&, is no 
exocpriocr. Since 1989. I d  govcmmentr from 
thrwghout the ngm haw been rnvolvcd in 

wgorul growth. 

In 1993. elec-tal officials from the four countm 
sunamding Pugcr Sound. an orgmimtion calld 
thr Puget Sound Regional Council (PSRC). 
conipleibd an CXIEILUV~ 2 u ~ u m c n i  of ihe 
region3 curports. This  work wul tcd  in iw'o 
IMJW conclusions: 

evailua!Jng *-lac's abiltty to m m m o d a t e  

a 

0 

In 

The Porp of Saille should plm for, and 
evaluate the rxrvironiwntal effects of. 
adding a third runway ;ud other 
impmvemtnts to sm.c rcgion?l tsaris- 
purt~lron n o d s  ai SCa-Tac Airport. 

AI t.k same umt,  be tcgtod governments 
%bJld continuc LO look for an uta whtre a 
major s u p p l ~ m t a l  airport could be built. 

accordanoc with the regional decision, !he 
?on of Seattle began two major planning effons 
in late 1993: a M a s m  Plan Update. and in 
cmjunctim with the FAA, ~n Environmental 
lrnpiic! Statement. Final decisions resulting 
fro% these studies wit! be made by Porf of 

Seattle Commissioners and the FAA. This 
rcpon h u m m u  the principal findings of the 
Airport Maser Piam Update. 

Akport bf8StW Plan upd8te 

The Sa-Tac Airport Master P h  Update is a 
comprehensive planning study that will 
dac rmim how Sca-Tac can best accommodate 
Ute growing number oi passengers and air cargo 
volumes. The Master Plan has been dcsigned to 
answer the following kinds of questions: 

P 

0 

a 

What i s  the projected passenger growth at 
Sca-Tac? How much has traffic grown. and 
whit: changes can we anticipate for the 
future? 

Wtit  can & done to alleviate the aircraft 
delays that occur now during bad weather? 

How can the airpod r e d n  uStr friendly? 
What needs to be done to kcep it as easy as 
possible for passengers to gel in, park and 
get to their airline gate? 

is #&hen a n& fur a new mnway? if so, 
how long should it be and w h e n  shwtd it 
be loutexidit 

As the number of passengers increases, 
what weds to be donc to handle roadway 
congesum? What lerminal expansion is 
Iux&!d? 

Would high-speed m n s  make a difference 
in uhine travel? 

How can the urcnft using the a tpor t  be 
managed in a way that d u c t s  the need for 
new construcuon? Wili regulating UIC time 
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of day during which planes can take off and 
land--'demand managemen!'--work? fixed time periods. 

or aircraft operations growth) rather than 

Master Planning Approach and Concepts Planning Process 

There werr a number of importar,! concepts lhat 
were fundamental to the master planning 
approach: 

R The propod Master Pian makes maximum 
we of existing facilities, 

Facility ihipmveineets are designed to bc 
masistent with the Airprt  Business Plan 
and pmv& for the mhanccrnent of a i p n  
revenues. 

Future airport facility improvements will be 
timed and si& according to aviation 
:',emand basad on fu:ure demographics and 
m n o m i c s  of thc Region.  

Consistewy with other Local  and^ Regional 
plans will be purmxi,  such a.5 plans by the 
City of ScaTac, King County and the Pugel 
Sound ritgiunal Council. 

The Airport Master Plan conrins  a layout 
plan of dl rccomnrended new facilities. 
This layout, especially with resptct to t k  
North Urtii Terminal I m p m w w n t s  and the 
South Airport Support A r e  (SASA). is 
conceptual and subject to funher refinement 
in s u b u q m t  planning and design efforts. 

Vie phasing of future impmvemnrs 
described in the Master PLan is  subject to 
funher refincmmt and modifitstion. For 
cxampk. Ihe phasing of new terminal 
facilities could be revised upon further 
study to begin with a new North Unit 
Terminal. rather than deferring that 
develqmeiit until after the existing terminal 
is expanded. Any new airport developnient 
will be triggered by necd (such as passenger 

R 

a 

This report. Technical RepoYt No. 8, one of a 
series of reports prepared as parr of the Master 
Plan Update. d i s u s e s  this evaluation procedure 
and describes the recommended Master Plan 
improvements. A listing of all technicai repons 
prepared drrr;.ng the Master Plan Update Study 
appam Later in this section. Technical Report 
No. 8 documents the final planning analyses 
including refinements to reczmmcndatioas of 
previous technical teports. 

The process by which various dtvebpment 
altemativw at Sea-Tac were evaluated wnsisled 
of examining concepts for improvements Lo each 
func i lod  area of !he aitpsn. mmbiniag the 
beJI features of the concepts to form several 
options for the development of the entire 
airport. then evaluating these airport-wide 
*Ivmat:vts ar 8 whole. Thrac airgoit 
functional artas were amsidered in the initial 
concept analysis: 

Amide. includiag the evaluation of a third 
runway, other runway improvements. taxi- 
way improvements, safety area improve- 
men&, and navigational ai& (dmcribcd ir. 
Technical Report No. 6.  m. Scpttmbci 19, 1994). 

T e r m i n a l  and  access., inc luding  
improvemenrs io the existing terminal. 
t e r m i d  expansion and new terminals, 
expansion of aircraft puking apron. vehicle 
circulation. airport access irnpmvrments. 
and vehicle puking (described in Technical 
Repon No. l A ,  
-.. February 17, 1995). 

Other airport facicilities. including air cargo. 
aircraft maintenance facilities, aipn 

. .  

0 
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rescue and fin? ightiag. general aviation. 
air traffic control tower, airport 
maintenance and administration, and other 
airport tenant areas (described in Technical 
Report No. 76. 
W Q o t i O n s .  February 24, 1995). 

. . .  
9 .- ,. 

Requirements for the thrce airport functional 
areas were developed. Options for cach element 
which would satisfy theatablishad requirements 
to varying degrees were prcp;nred and evaluated. 
From these evaluations. thnt composite Master 
Plan alternatives were developed and evaluated 
according to a range of aviation. environmental 
and economic c r i t e h  From this ev7juation. a 
recommended master plan of development was 
prepared. A financial analysis of the Master 
Plan considered development priorities and a 
recommended phasing of projects nsulled. 

PROJECT utmcnvEs 
The overall objective of the Master Plan Update 
Study is to "prepare a comprehensive Airport 
Master Ran [Update] for the airside, terminal, 
and landside facitilies needed at Sea-Tac lo meet 
air travel demand to the year 2020 and beyond.' 
Specifically, the Airport Master Plan Update 
and related studies have fulfilled the rclcv;urt 
objectives stated in Port Resolution 3125. 
Citations of objectivts from this resolution with 
ui explanation of how each has b n  addresed 
in the Airport Master Plan Update we at 
follows: 

0 &dgn a mechanism and p m c s s  to 
p n m t e  (land use and summuniiyj ccunpar- 
ibility t h w g h  imprawd coordination. 
cinmunicorion and inwlwmtu. An 
extensive public involvement program was 
developed for the Airport Maser Plan 
Update to allow participation of che public 
in the planning process. Fknrents of the 
public involvement program included 
I f  public workshops and meetings. public 

opinion surveys, telephone hotline. Email 
service and dissemination of prqimt 
findings through newsletten and t s h n i c a l  
repom. Also included were meetings with 
technical committees, the Planners Forum, 
and vanoils airline mmnittccs and briefings 
of elected officials and local community 
groups. A sewale. but similar public 
process was conducred as pan of the E15 in 
zccordance with NEPA and S W A  
nquinments. 

8 jn adition to the third runway siudtes. 
include CI recnnsrderoriors of a f u t  rail 
system tngcrhcr with diversion of all cargo 
com'efs. The pomtial diversion of Sea- 
Tac passengers to high-spcod rail ~CNICC 
was studied and documented in the 
followng Airport Master Plan Updrtc 
report: 
-w 
TraasopaatLM, Novembu J.19Wa The 
study concluded that, at most, 4.3 perm! 
of Sea-Tac a m r a f t  opentirms ~n 2020 could 
be eliintraied due to passengers using a 
high-spead sdil system if it wen availabie 
connecting Sa-Tac with Vancotrvu, B.C.. 
Portland. Oregon and Spokane. 
Washington. Diversion of cargo m e n  t~ 
another airport was determined to bc 
infeasible because much of the air cargo at 
Sea-Tac is shipped by carriers ( A l a a h  
Airiines and Nonhwest Airlines) which ship 
their cargo on passenger pnd combi flights 
as wctl ps dl-cargo nights. Furthermore, 
elrmirntmg cargo flights would have litdt 
effect on ;urf;.cld &.lays at Sea-Tac because 
cargo nights opcrale less frequently dunng 
the peak hours. 

0 Fulfy uplore thr impecrs of ped pevlod 
pnnng and other demnd munu)~emerll 
technrqws. Peak period pncing pnd other 
passenger densad managemtnl apprvaches 
aviulable 10 UN! Port of .Wtk wen 
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thoroughly investigated and documented in 
two Airport Master Plan Update reports: 

ound 
-, November 30, 
1994 and information on 

April 13. 1995. These studies concluded 
that peak period pricing or other demand 
management techniques would not signifi- 
cantly redistribute or reduce passenger 
demand to effectively reduce the airfield 
capzcity shortfall and aircraft operating 
delays. These conclusions were discussed 
in two public hearings convened by the 
Puget Suund Regional Council’s Expert 
Pdnd and were accepted by the Expert 
Panel. 

Evpiore lon8 acgursiiion a d  redewlopmew 
1 ~ ‘  c m p t i b f e  uses. “ke Port of Seattle 
curnntly owns about 8oCacres of land 
around the Airport which does not have 
dircct access to the airfield. Much of this 
prowrty can be redeveloped and the Port is 
actively pursuing development in compatible 
uses. For example. the Pur: and the City of 
Des hioines are currently pursuing devclop- 
ment crf the Des Moints Creek Technology 
Campu%, a husiness park, on 9Oacrcs of 
Potl property in the City of Des Moines. 

Ai lenwe airport noise through the ut of 
km-t and burners. Pending the final 
ourctimes of the Master Plan Update and the 
Environmental Impact Statement on the 
updak. the Draft Ground Noise Study 
(Febfuary 1994) conducted by the Port 
recommends further evaluation of the noise 
reduction benefits by installing berms on the 
western boundary of the a~rport. In 
addition. the Airport Master Plan ElS found 
that future noise exposure with the 
recommended Master Plan improvements 

will be less than the cumnt noise exposure. 
This decline is expected due to the Port’s 
noise reduction program and the federal 
mandate to phase out Stage 2 aircraft no 
later than the year 2603. 

Nevertheless, measures now in effect to 
d u x  aircraft noise within the community 
will be continued in an effort to assure the 
minimization, to the extent practical. of 
existing and future noise levels. The 
measures in effect to the year 2000 include: 

0 Noise Budget - Simiting the toral noise 
energy carriers may generate at the 
a i p n  until the fleet is substantially at 
Stage 3. 

Nighttime Limitations Ptogram -limiting 
the hours of operation for Stage 2 
aircraft. 

Ongoing programs include: 

Pilot Program for Schools - sound- 
proofing school buildings. 

Ground Noise Control - reducing the 
noise of ground events such as 
powerback operations and run-ups. 

Flight Comdorization - maintenance o l  
runway heading flight tracks by d e w  
ing jecs until reaching specified altitudes. 

Flight Track and Noise Monitoring - 
maintenance of records of noise leveis 
and flight track lmation information for 
identification of deviations and 
communication with pubhc md users. 

m Proinate aggressive ofi-airport emission 
reductions. The Port of Seattle is 
committed to reducing air pollutant levels 
by reducing emiss;ons from various sources 
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at the Airport. A number of on-going 
considerations have focused on redwing the 
number of vehicles accessing the airport by 
providing alternatives to single-occupcy 
vehicles. Other actions have addressed 
motor vehicle idling along the terminal 
curbfront. Airport staff rigorously monitor 
access by taxis. limousines and buses and 
idling within the terminal area. 

The Port of Seattle suppmts a commuter 
trip Mluctjon suatcgy which has yeveral 
components: employee shuttle bus service 
to remote public and employee parking to 
d u c t  vehicle trips in the terminal area: 
support for he regional light-mil transit 
system; and limiting passenger dropoff and 
pickup and vehicle idling at the terminal 
through vigornus wnfrrrcewnt and by 
successfully providing hrt-term parking 
alternatives (Le., metend shorbtenn public 
parking wikhin the wrminai area). 

Prwimit rrgiimal rrunrir a d  r d w i v n  in 
yTf afo#&iles. The propoxd Airport 
Mvter  Plzn improvements promotc regional 
tnr.sit by providing additional -sit plaza\ 
{far buses) at the te t in i~ l~  and allowing for 
a new regional transprtrtion te rnr id  (for 
rail wansit station) adjacent to Ihc Centid 
Puking Stwtun. Yransgartalion demand 
management strategies coukl d u c e  both 
e m p i o p  and private passenger vehicular 
t d f i c  by up to 20 pcrcent. Employee trips 
can bc t o d u d  by pc;lL pricing, car pooling 
programs, sx! ridcshving iwntives. 
Vehicular traffic can be t u id  by p r k -  
and-fly lots, congation pricias, a d  
improved transit services. ' hve l  demand 
managemenl was investigated in detail as 
pan of the study and w a  documenid in a 

P d  
report tilled, 

A- 

i 

m 

0 

Improve the aesthetic appeurance of the 
airport boundary. T;ie Airport Master Plan 
Update includes an analysis of ways to 
improve the aesthetic appearancz of the 
airprt boundary. The plan, provides 
various landscape environments around the 
airport which reflect the variety of settings 
in the Region and State and assesses 
aesthetic improvements to the airport 
perimeter. Thcse improvements are 
discussed in DevelQOment 
o f m t s  to the Aimm 
Pcrimcter. 
Dewlop a comprchcrariw stonnwaier 
mamgemenr plun. A comprehensive 
stormwater rnaragcment plan is currently 
beiag prepared by the Pori. A draft 
stormwater master plan teport is under 
pmpamtion. The sizing of facilities took 
into accoant facility requirements of zhe 
Master Plan Update. Implemen1ation of the 
pian will follow. 

SCOPE OF srum. SCHEDULE AND 
DOCUMENTA TtON 

The Airport Master Plan Uptbte began in 
Beccmber 1B93 and is scheduled to be 
completed in lanuary 1996. 

The primary issues addressed in the scope of 
work include: 

e Forecasts. The master pian update and 
related Environmental Impact Statement and 
FAA Part 150 Study must be based on a 
feehahle and generally accepted set of 
fo-ts. 

Airside €wduatiL)n+. An important mm- 
pnent of the study is the analysis of a new 
dependent parallel (minimum mmay 
separation of 2.500 feet) runway. The 
Airspace Update Study and the FAA 
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Airport Capacity Enbncement Task Force 
both dewmined that a substantial capacity 
improvement can be achieved by consmct- 
ing a new parallel dependent runway. 

T . n d  Ev.lusUons. A key issue in the 
terminal development is to achieve a 
balance ktwecn added terminal capacity 
and additions to iumde and kndsidc 
capacity. Curb frontage, rcradw.ny and 
automobile parking are cnhd  components. 

M u t t i - W d  EvaJuations. There is 
ms i rk rab le  inwrest at the federal, State 
zrd i d  lmcis of government to develop 
inter-modd vmspomiion qstcms that are 
er;onomiully efficient and improve air 
quality . 
F h n e i d  Handng. A comp&hensrve 
finmcial plan wd implemzriiation strategy 
must be dcve!opd to maimiEc the Port’s 
abdriy w fund nadrA capital imptovcmcnt 
PlDJnCU. 

Fstt 150 kSMUS. ThC Sea-Tx AIrpDn 
Nois Muhation A g r a m m  hsrrlibd in 
subrunual noire ndlrcuw\ prqmm. now 
being implemcntcd. This itgrumeni plays 
a v i d  role in e r w n g  and feturc planing 

incorporated into the recently completed 
FAR Put I50 Study fW3 Amcndmenu. 
However, tho* amcndinenu did not 
wsidcr the implementation of a third 
runwy.  and thus tht Noise Expowre Maps 
that uerr generated in the study will be 
updated to conuctcr third runway option. 

F u W  Inwolwement Process. Public 
involvement in the plannlng procclr IS an 
important clement of the Airport Master 
Plan Update. The public i n v A w n e n t  
program developad for the study allows for 
better undzrstandmg of the sentiments in the 

tfforu at the alrpon and has bear 

surrounding communities and constructively 
involves the public in focused workshops 
for the project. Elements of the public 
involvement program include workshops, 
public opinion surveys, and dissemination 
of project information through newsletters 
and technical reports prepared during the 
study. 

%e following docunrents have been produced 
during the course of the project: 

6 Technical Report No. 1. F- 

Technical Report No. 2A, 
which presented results of rexarch 

conducted to help determine issues, define 
key publics and clarify cilizns opinions. 

Technicaf Report No.2&, 
-, which 
stt out a community involvement program 
for the m s t e t  plan program. 

8 Technical Repotl No. 3, 
which summarid 

feOcnt planning s tud ic~  related to Sea-Tac 
Airport and sunounding communitim. 

I Technical Repart No. 4, -, 
which docummtai thc extent of existing 
airport fnc.ilitie3. 

Terhnicai Report 4A. 
intcgnted Iht previous traffic and parking 
studies using updalcd data on ground trans- 
portation. It also described the nulibration 
effort of simulation modelling and the rzsult- 
ing simulation of future traffic mdi t ions  
under the different terminal development 
OptiionS, 

Technical Report No. 5A. &- 
-, which presenled the final 
projections of aviation demand as accepted 
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= Technical Report 8. 
Einal&ppd (this repon). 

by the FAA. 

8 Technical Report No. 5 ,  m, which presented final aviation and The following documents remain to be 
ground uaffic foncasts. 

Technical Report No. 6.  &m&&l&s 
=Q& which addressed various runway 
configurations for increasing arfiftcld capacity 
along with other airside improvements to 
maxirni;tc: airfteld efficiency. 

completed at the time of printing this report. 

I Aesrnetics Paper 
a Summary Brochure 

PLANNINQ E A M  COMPOSIllON 

Airport Layout Plan !kt . .  

Tcchnrcal Report No. ?A, Z&@~~&QpiuulS 
&-, which documented an analysis of 
future passenger temtnal configurations to 
meet program requirements as delemined by 
projected demand. 

. .  
C T'echnical Report Na. 78. . *  
B, w E - i % i %  
thr  needs for other fortlrtw such ~LS uigo. 
airline nlainwliurce. general avratlon, etc. 

Demand Managcmtnr Repun which provided 
responses 10 iuues mscd by an Expert Panel 
OF. Noise and DcmandlSyaem Management 
Issuts. 

@ n ! h r m u ! ! S  - J.-a&mu 
&&,& which ;1"stslcd clxisuag patktng 
faciliues mnd long-range ~ U I O  parking 
r q u i n m m t s .  

m m  -- 
examrncd ways to minimirc fuiure 

mffc dcficicncies alo.7g In!emahoflal 
Boulevard (Slate Route 99) including traffic 
control mcas~~res and mvcl demand 
management measures. 

: 

I 

i r .  compared hiturt : 

terminal development options aganst the do- 
nothing altemawe in terms of levels of I XNICe On itJlQOn d S .  

The Master ' P h n i n g  Team led by P&D 
Aviation consists of ten firms which are listed 
below with their key rcsponsibiiilics: 

e Pa0 AviJtbn - Project Management. 
Forecasts and Facility Raquinmenu. Airside 
Planning. Ground A c c e ~ ~  Planning, Overall 
Airport Mater Planning a d  Coordnation 

?-7 



AIRPORT MASTER PLAN UPDATE 
, . .  . - .  e .  



AIRPORT MASTER PLAN UPDATE 
~ ~~ - 

SECTlON 3 
CONCEPTS CONHDER€D ANI) SELECTION 

OFALTERNIITNES FOR F&%L NALUARON 

APPROACH 

Undiir each of the thm primary airport 
eiements (airside, terminallaccess and other 
functional ueas), a number of ahnative 
concepts wcre examined. These wen evaluated 
by Uw con%ultants and Port staff with input from 
both the public involvement p r w s s  and thc 
Technical Advisory Committee. From these 
eduations three airport development options 
wen developed for further analysis. This 
approach is described below. 

Akporr Ellenwnts Address& 

M n t i d  Airport Master Plan improvement 
concepts were considered in three funceonal 
areas: 

8 

8 

* 

Airsidr wncepts, including lhc evaluation 
of a third runway, uther~ existing runway 
improvements. taxiway improvements, 
safety area impravemenis, and navigational 
aids. 

Terminallaccess concepts. including 
improvements to the existing terminal. 
terminal expansion and new terminals, 
expansion of aircraft parking apron, vehicle 
circulation. airport accfss improvements, 
and vehicle parking. 

Concepts for Ihe development of other 
lunaional elements, including air cargo. 
aircraR main:enance facilities. airport 
mciie and fire fighting, gened and 
corporate aviation, air traffic control tower, 
airport maintenaxe and adminismiion, and 
other airport tenart( ;yeas. 

A large number of concepts w e n  initially 
examined for each of these elemenE. Passenger 
terminal requirements drove the development of 
plans for other facilities such as cargo and 
maintenance. concepts were chosen to address 
the range of feasible expansion possibilities. 
Although the concepts were structured to satisfy 
the projected airport demand to 2020. they did 
50 with varying degms of effectiveness. 

&thodology for Analyrlng Concepts 

Concepts for each element were evaluated 
a m d i n g  to applicable criteria. Airsick 
concepts considered such facton as percent of 
aircraft operations accommodated by runway 
length, pilot preference, airfield operations 
delays. construction costs, aircraft noise 
impacts, wetlands impacts, earthwork impacts 
and displacement of homes and other properties. 
The knninatiitccrss compt  evaluation 
addressed such iuues as capacity, flexibility, 
accessibility, maneuverability, balance, 
convenience and construction cost. The evalur- 
tion of oiher facility concepts considered 
functional relationships. PCCCSS, availability of 
aircraft parhng, impact 01? other faciiities and 
phasing. 

The conscpt C~aIuationS included tbchelal 
analysis by the consultant tcarn as u41 ps 
evaluation by Yon staff. An Airport Master 
Plan Technical Work Group facilitated the Port 
staff evaluations. Fur~hcrmon, meetings wen 
held to discuss the concepts with thc FAA. 
surrounding cities, Puget S Q W ~  Regional 
Council, Washington State Department of 
Transportation, the AirlineTshnicaI Committee 
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and the public. Technical reports were prepared 
at each stage of the planning process. as 
described in Section 1. Coordination with 
vanous concerns included the following: 

Technical Advisory Committee with over 40 
reprctenfativcs ixlutting FAA, WSDOT. 
PSRC. PSAPCA, local jurisdictions, ACC. 
pnd RCAA. 

Vnrious drline committee including Airfreld 
Advisory Subcommittee, Airline Airport 
Affairs Committee. Airline Technical 
Committee and a Special Maser Plan 
Subcommittee designated by AAAC. 

W jurisdictions thrwgh the Planners 
Forum. 

Series of public involvement workshops 
( ~ J - T x  University). 

Aim rcportj, available through local libraries 
with fi-M'& and hntiine for c@mmen&. 

Thc best featuns of each conccp~ wft chosen 
and combinid to fom three airporr-wide 
development options for final ewluation: Nonh 
Unit Terminal Alternative. Central Teminal 
Alternative and South Unit Terminal 
Abrmiive. 

INITIAL CGNCWIS 

Airside Concmts 

A detailed discussion of airsidc concepts is 
containd in Technical Repon No. 6, -. September 19, 1994. The 
dexription and evaluation of these concepts a n  
summarized below. 

&scriptJon el ioitia! A&s& Conceptx. 
h g h t  initial afield concept3 were developed 
and evaluated (a no-airfield-improvement 

concept and seven improvement concepts). All 
seven improvement concepts include an exten- 
sion of Runway 3dR from 11,900 to 12,500 feet 
(takeoff length), additional taxiway exits. dual 
parallel Taxiways A and B along the full length 
of Runway 16L-34R. and extensions of the 
Runway Safety Areas for Runway 16L, 16R and 
3dR. Seven options for a new runway were 
cvalua&d. These options are illustrated 
schematically in Figure 3-1 and surnmiukd 
blow: 

m AImMe Concapt 1: Existing A4#eJd. 
Under this concept, no improvements would 
be made to the airfield beyond those already 
underway (new taxiways). This "do 
nothing' concept is included in the analysis 
of alternatives to estimate the likely effects 
(for example, additional aircraft delays) of 
not providing additional aifietd capacity. It 
provides a benchmark by which the other 
options a n  rnrasumi. 

a AIIshPe Concept 2: Commuter-Close. 
Under Airside Concept 2 ,  a new 5.200 foot 
long by 100 foot wide commuter runway 
would be mnstnrcled 1,500 feet west of 
Runway 16t-UR. The new runway would 
serve primarily commuter and general 
aviabon operations. However, i t  would be 
capable of accommodatrng landings and 
some departures by Airplane Design 
Group 111 Aircraft which include small air 
m e r  jets such as the B737 Uld MD80. 
The north threshold of the new runway 
would be 950 feet soulh of the existing north 
runway ends. 

Airside Concept 2 npnsents the lowest cost 
approach of all concepts considered. Then 
would be no re!ocation of adjacent roadways 
(other than airyon service mads) and safety 
a m  standards at the north ends of the run- 
ways would bc met by docating the no& 
thresholds of Runway 16L-31R 300 fett to 
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the south and Runway 16R-34L 325 feet to 
he south. This would result in the shorten- 
ing of Runway 16R-34L to 9,100 feet. 
Under this concept, Runway 16L-34R 
would be lengthenad to the south to a l g i n  
a runway length of 12,500 feel. 

Under Airside Concept 2 the separation 
between the runways woutd not permit an 
addimnaI IFS anival ~trcam. The new 
runway would be us& pnmilrily for VFR 
traffic conditions. 

AksMs Concept 3: Commuter Bepen- 
dent. Airfield improvements un&r Airside 
Concept 3 would & s m b r  to Airside 
C o n q t  2, with the exception that the new 
commuter runway wwld  be 2,509fect west 
of Runway 16L-34R. This greater separa- 
tton would allow fer two arrival stwarns 
under IFR condttions, ThE gxaier runway 
separabon would also allow for an aircraft 
parlung ruea to hc iocaltd b e t w m  Runway 
16R-34L and the ww runway. This a m  
would bt used 10 park aircrpP, which rcmatn 
overnight at the iurpon OP which must be 
l rmpran ly  parlied for marntenmce 
reasons. Thc north threshold of the new 
ninway would bc located 1.435 feci south 
of the north ends of ihe exisung runways. 

The tunway configuration permits the use 
of two IFK a n a l  streams and therefore the 
new runuay would function in an IFR 
mapacity. It i s  assiimed for purposes of this 
comparison that a Category f ILS system 
would be instailed on both ends of the new 
runway under this option. 

operatlons in the Programmatic EIS for the 
Sea-Tae Flight Plan FYoject in the early 
1990s). The north end of the new runway 
would be aligned with the north ends of the 
existing runways. §outh 154th Street and 
South 150th Way would be relocated to the 
north around the new ard existing runways. 
Because the roads would be relocated, the 
north tiwcsholds of tho: existing runways 
wobld not need to be relocated to  provide 
Runway Safety Arras m a t i n g  FAA cnteria 
as with Airside C o n a p i 4 8 ,  m e n f o r e ,  
Runway 16R-34L couM be maintained at its 
p r e s e i i t  9 . 4 2 5  f o o t  l e n g t h .  
Runway 16L-34R would be extended 600 
feet to ihc south (0 achieve M overall length 
of 12,500 feet. 

The runway configuration permits parallel 
(stitggcrtd) 1LS appnnches. To provide 
maimurn 1FR benefits, each end of the 
new runway would be equippad for preci- 
sion instrumen! appmhes .  lf  P third 
runway i s  addad ii is propazed to ultimately 
quip  Runway I6L for Categofy ltfb 
appmches.  As adequate -tion will 
exist between i t  and the m w  mnuay to 
permit dual arrival strams. i t  i s  
r a e o m m t W  that l k  new runway also be 
quippad  for Categorpl ti% approaches from 
the north. This  will prmL parallel 
Category lllb ILS appmacha  and thus 

capacity during periods of 
c*trrmely low visibility. In the inkrim. usc 
of Runway 16R as Ihc Calegory lllh 
runway can continue until such time that 
demand indicates the necd for dud. low 
visibifity anid strwns. 

Airside Concept 4A: prosrenUn~trC a A&& Concept 48.- ProgratmmePic 
Basslim. With Airside Concept 4A. a Baseline Sragge#ii- Airside Concept 4B 
new 7,000 foot by 150 foot runway would is similar to Airside Concept 4A, except the 
be constructed 2.5W feet west of Runway north thnshold of  the new runway would be 
16L-MR (this is the basrline mnway length stagged approximately 1.435 fect to the 
and alignment considered for air &er south to eliminate the need 10 relocate South 
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156th Way and to reduce the fill require- 
ments at the north end of the runway. The 
terrain at the nonh end of the new runway 
dmps steeply to thc north and offsctting the 
new runway to the souti! would substantially 
s&uct the amount of fill material requ id  
and the constructicln cost. Under this 
option, the rebcation of South 154th Street 
as well as South 156th Way would not be 
necess  to accommodate the new runway. 

Accordingly, the north thresholds of the 
existing runways would be relocated to 
provide Runway Safety Anas (RSA5) and 
Runway mject Frac Amas (ROFAs) which 
niect FAA standards. Note that a 7.W 
foot runway is appmximaltly the longest 
runway which can be accommodated at this 
sepatcltiofi without reiocrting existing p c b k  
madways to achieve RSA and ROFA 
standards. The new ~ w ; r s y  would be 
quippad with a Categwy I l lb precision 
inetrument ianding syska at the north urd, 
as in Airside Concept 4A. 

9 Airsdale Goncapt 4&: Staggend 
7,ZIOO-ZrPot Runway. Under this option. 
the new runway would be 7.500 feet Long. 
This length was r h o m  to provide an opbon 
in which the runway length would I# 
between that of Airside Concepts 4AI4B 
and Airside Crjnccpt 5 and accomoiodale at 
leiut 95 prrrnt of the aircraft t p  
projected to be using the vrport in 2020. 
To al!ow the nece-wry RSA and ROTA at 
the south end of the new runway, it could 
be staggered at most about 935 feet to the 
south of the existing runway thnsholds 
For this reason, South l5bth Way would 
need to be relocated to the north to 
accommodate the RSA and ROFA at the 
north end of the new runway. In other 
respects, this concept is similar to Airsrdc 
Concept 49. 

Airside Concept5: Depndent- 
Maximum Lsngth. Airside Concept5 
includes the construction of a new 
8.500 foot by 150 foot ~ n w ~ y ,  2,5W feel 
west of Runway 15L-34R. The nonh end 
of this runway would be in alignment with 
the north ends of the existing runways. 
South 154th Stact and South 156th Way 
would be relocated to the nor& as in 
Airside Conctpt4A. With thc nonh 
threshold of the new runway located as 
described above. 8,500 f a t  is the maximum 
length obtainable to comply with RSA and 
ROFA smdardr without major highway 
relocations. 

Because dual lurivaf s m m s  ue possible, 
the navaids described for Airside 
Conapts 4A md 48 are applicobk to this 
concept. Therefon. the nonh end of the 
new runway would be capable of Caleg6w-y 
lIlb approaches. 

rn APvskh Concept& Idepmdent- 
Moximum Length. In Airside Conapl6 ,  
a new 6.500 foot by 150 foot runway would 
bc ConstNCled 3,300 feet wet of 
Runway l6L-34R. Due to the greater 
-tion of the new runway from Ihr: 
eaisung runways under Lhis option, 
extensive rcrad relocations would be 
naujsary. In addition to the rdocat~on of 
South 156th Way and South 154lh Street. 
apprcu~matrly one mile of SUU Rwre 509 
and WI(: mile of Des Moines Way would 
have to k n)oca;ucl. Thc relocshr~s 
would include the 2-level intuthang:: 
between State Route 509 and Motnes 
Way. 

In addiuon, this opbon would q u i r e  
greater proprty acquisition ad the 
rtloca&on of many more homes and 
bilsintsscs t !  under the other op0on5. 
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The advantage of Airside Concept 6 is that 
the two outboard runways would be sepa- 
rated by 3.m feet, which in the future will 
presumably permit simultaneously indepen- 
dent ILS approaches. Furthermore, it 
would provide for dual dependent IFR 
arrival streams on the two westerly run- 
ways, leaving the long runway, Runway 
16L-34R, available for departures. Thus, 
this concept has the greatest capacity for 
handling air Wfic under IFR conditions 
and would result in fewer aircreft ~pem- 
ti& delays than the other options. 
Navaids for Airside Concept 6 would be thz 
=me as those for Airside Concepts 3 
through 5 ,  Caegory Illb approaches for 
sotith flow operating conditions. 

Eifrtctr of Runway Stagger. In some 
options, certain types of operations on a runway 
may bc limiitd by the fact that the runway 
threshaids am staggered. This pertains to 
parallel nrnways separated by 2,500 feet. In 
thcsc catcs the following should be noted. 

Simultaneous radar controlied approaches and 
drpriwes OII parallel runways require 2.500 
fool runway separation when the run-ways are 
no: stagged. When thresnolds arc staggered. 
the separation may increase or decrease 
depending on the threshold locations and amount 
of StaggtP.  

When thnsholds tire stbggercd and the 
approach is to the near threshold, h e  2,500 
foot separation may be reduced by 100 feet 
for each 500 feet of stagger. 

When thresholds are staggered and the 
apprMch i s  to &he far threshold, the 
minimum 2,500 foot sepanbon requires an 
increase of 100 feet for each 500 feet of 
stagger. 

This should not ke confusei3 with parallel ILS 

approaches which requires a minimum of 2.5W 
feet separation regardless of stagger. However, 
pasallel ILS approaches are not simultaneous, 
but are termed "staggered approach" since the 
aircraft are separated diagonally while on the 
ILS localizer centerline. 

Evahation of fnitial Airside Concepts. 
Evaluation criteria for the airfield concepts 
consisted of aircraft delay measdres. develop- 
ment costs and environmental screening 
measures. A summary of the evaluation of 
airsside concepts appears in Table 3- I .  

Measuremen: of aircraft delays was accom- 
plished using the Federal Aviation Adminis- 
tration's Airport and Airspace Simulation Model 
(SIMMOD). This model is a sophisticated 
computer simulztion which rmlistiwliy 
simulates the movement of every aircraft for a 
given runway option. The modcl producer 
quantitative measures of airclaft air arrival 
delays, departure delays, and ground tax i  
delays. 

Development eosi estimates were prepawl 
based on inforniation contained in the first draft 
of the 
by HW-4 and on 
land acquisition costs described by Lanzmm and 
Brown in a memorandum dated September 
1994. To the extent possible, the same assump- 
tions and unit cost &IS have k n  used as 
described in &he 
Buma. 
A preliminary evaluation (screening) of the 
environmental impacts of each of the. airside 
options was conducted by the EIS consultant 
tcam. The purpose of this analysis was to allow 
ctnvironinenkl impacts to k considered early in 
the airside evaluation proceu and pnor to the 
formulation of the EiS altematiwes. 

PEWd 
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sdecrion of Abide Concepts for Further 
Com&h?ration. As cilll be seen in Table 3-1, 
the increases in delay savings are not 
necessarily poportional with the increases in 
construction and acquisition costs. For example 
a two thirds increase in construction and 
acquisition costs in Ainidc Concept 6 when 
cornpad to Concept 5 yields no delay improve- 
ment until demand exceeds 425.000 operations 

C u m t  research and advancements in mh- 
nology suaest separation requirements for 
independent appraschu will continue to  be 
reduced. It is conceivable that, at some time In 
the future. tndcpendent approaches will be 
possible to runways ssparatcd by 2.500 feet 
(Airside Concepts 3, 4A. 4% 4C and 5) .  
Selection of Ainide Concept6 with its greater 
costs and mvimnmcnkd impacts wer thettforc 
not m m m e n c k d .  

Although Airside Concepts 2 and 3 we the least 
costly of the new runway altemativcs and enwe 
the least impacts. &hue q l t o n s  provide a much 
lower amount of delay duction when com- 
pard to the options with at lrwi 7.000 feet of 
mnway length. The lower h e f i t s  of that 
options is UU& by (ha l imr td  usage of the 
5.200-foot long ninway. C u m t l y  only abortt 
one tFird of the urnraft in Ihe Sea-Toc fleet 
could ust this shorter runway length for land- 
ings and departures. In & future this segment 
of rhe Sea-Tac aircraft fiect IS pr~)~clad IO 
decrease. Therefore, due to the limited ability 
to reduce future delays, Airside Concqxs 2 and 
3 were not nconimndcd.  

When c o m w n g  the concepts for a new runway 
~:parated 2.500 feet from Runway lbL-34R, 
delay savtngs and the pcrcent of openfions 
accommodated were found to increase as 
runway length increases. The greatest delay 
savings occur for Airside Concept 5 (a new 
8,500 f a  runway). When compand to the 

(about thc ytar 2015). 

next best concept (a 7.500 foot runway), it was 
found that Concept 5 provides additional savings 
ranging from $1.2 million to $1.5 million. 
Btimaws of delay savings arc based upon 
airfield s i m u h o n  studies d c u l a t e d  as part of 
the FAA Capacity Enhanwmmt Task Force. 
These additlonal savings coirirffidc with activity 
!tvels ranging from 345.000 operations up to a 
level of 425,000 ann& operations. Beyond a 
level of 425.000 operations, the additianal 
annul savings d a l e s  at a much more np id  
ntc to ovcr 512 million at M activity l e 4  of 
52S.IxK) Bnnual a rmaf t  opcntions. It is 
imponant to note that thtsc projections of drlry 
savings dcu la rcd  by the FAA Task F m  
rcflcaed a constant aircraft fleet mix. The 
master plan has assumed a mi% conuiniriq more 
and more h a v y  aircraft over bme, as cooromnd 
in the wishon denvnd foru.a&x (Tachniul 
Report No. 5) .  Though Ihc Task Fore delay 
estlmw may in somewbat conservative, should 
addiltonal heavy urcraft enter the fleet mix N 
foncact. the rvvings in annual &lay would be 
wen greater. For thcse reasons, Aim& 
Canapl5 was ncommtmkd  as the pefand 
opmuooll zl'mni~tive. for t~ltimak &velopmm:. 

Spccific buwfits resulting from the selection of 
Amide Cohcept 5 would be u follows: 

A i ~ r p f i  delays would k reducat lo !he lowest 
lcvds for demand sxpeclad through lhs ycpr 
2015. 

F M  iUEl%~fl w O ~ W  bc restricd fmm Mllilg 
Ihc runway due to W i n g  and mkmff lmgrh 
tiWdtatIun$. 

All u r c n f t  using a longer new runway wouM 
have gitllter ukoff/stopping distance availabk. 

An 8,500-foot runway length would prmrde a 
greater m u r e  of usefblnus in phpt it could 
accommodate heav]r jet aircnfi w h m  one of thc 
exisbng runways IS closcd foe mpuntenara or 
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emergency. 

Although Airside Concept 5 is preferred, it was 
concluded that the Master Plan analysis should 
contintie to consider the options of runway 
lengths of 7,NJ feet (Airside Concept 4B) and 
7.500 fcct (Airside Concep: 4C) into the final 
phase of altemtives analysis. 

TerminolAccess Concepts 

Tenninallacmss concepts were discussed in 
Twhnical Report No. 7A. Termmarl.Qotlans -. February 17. 1995. Thedescription 
and evaluation of these concepts is described 
below. 

Description of InitM Termhra!/Access 
Concepts. By the year 2020 the existing 
terminal titcilities will rid to be expanded by 
up to 1.9 million square feet of new terminal 
arcs to support the forecast kvel of activity. 
Ten terminal conecpis for providing this degree 
of expansion were developed for initial 
evduation. 

Both the landside and the terminal airside (i.e., 
apron aren) compatibility Issws have a material 
impact upon t!e direction that future terminal 
development could lake. As a starting point. a 
number of terminal apron-area conceprs wre 
developed and reviewed. These apron-ana 
concepts oullincd the gate development oppor- 
iunitics of a future padlcl east taxiway and 
considered the preservation, partial. and 
mmplete replacement of some existing terminal 
gate facilities. The result of this review was the 
developmen: of a series of planning assumptions 
and the organization of terminal concepts into 
three general development artas to the north. 
south and en te r  of the existing terminal area. 

The site to the south of the main terminal is the 
largest in terms of total area of the three 
terminal development areas investigated. The 

site itself is as deep as the entin: existing 
terminal complex and offers the gnatst 
expansion potential of any option. A number of 
airline maintenance areas would likely require 
removal or relocation under most of these 
development concepts. In addition, the 
commercial area immediateiy to the southeast of 
Concourse A would need to be acquired to 
provide sufficient area IO complete the terminal 
landside development. South acc6ss to the 
airport needs to be consided in my of then 
concepts. Five terminal development concepts 
for the south side site were investigated. 

Thc site to the east of the existing main parking 
structure offers the most cenerat location for 
supplemenmy landside f ad i l i a .  &cause of i ts  
limited size and configuration, cinly one option 
for this site was Investigaccd. 

A siie to the north of existing terminal offers a 
smaller. but in some ways leso constrained 
lacation lhan the south for thc development of 
an expanded terminalllandside interfaot. Tiiis 
Iscation would provide greater proximity to W 
main airpon entrance. and could be developad 
without additional property acquisition. 
Compkte development in &is area wwld. how- 
ever, require the nlocation irf a significant 
number of facilities including the main ;lirpon 
entrance road. the airport firefighting and 
rescue (ARFF) facility, the U.S. POW Service 
(USFS! CaciPty and a number of cargo and 
nigh1 kitchen facilities prior to conslr~ction of 
&e north unit termid. Four concepts were 
investigated for this lacation. 

A brief descripiion of each of the terminall 
access concepts follows: 

m Terminal Concept A-1: A South 
Expansion of the Mein Ymln&. This 
concept proposes to expand h e  main 
terminid to the south in an alignnmt with 
existing Concourse A .  The Souih Satellite 
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and Concourse A would be further extended 
and modified to provide additional aircraft 
parking capacity. A new underground 
pedestrian connector would be provided 
behvem Concourse A and the South 
Sakliite to provide a supplemental means of 
acocss between these two buildings. 

The scheme prowides direct mad access to 
the south of the existing terminal for 
connectiw to a future SRSW or South 
188th Street. Regional rail transit can be 
accommodated but wodd require a connec- 
tion to the inllin terminal. 

Terminai Concept A-2: A Second Unit 
Twrnind fo the Suuth. This concept 
differs from Terminal Concept A-I  in two 
imporiartt aqxxts. First, it proposes a 
stparate, but connected, terminal unit to the 
south of the main terminal. Secundly, it 
could have a xpan,te access roadwry 
system to the south which bypasses the 
main teemi id  roadways and links the new 
terminal to thc primary terminal area access 
road to the north. This separate WWSY 
access minimizes airport vehicular conges- 
tion by distributing traffic between the two 
reparate terminal systems. 

Unit Termina! with Madilierl Expand& 
Satd/ites Airside. From the landside 
standpint, this concept is similar to 
Temlinal Concept A-2, with the exception 
GI' the alignment of the bypass roadway, and 
the location of the future regional rail 
station. Like Temiinal Concept A-2 the 
new unit terminal is physidly linked to the 
existing main terminal by an expanded and 
refurbished Concourse A. However, the 
new unit terminal i s  served by a separate 
bypas access road from the north and 
separate curbs and parking facilities. The 
regional rail station would be integmed into 

a 

Twv&& Concept A-2- 9: A S o ~ t h ~ i d e  

this new terminal. Again, better south 
access with improved roadways are 
Propod. 

From the ainide the terminal concept would 
be dramatically different from Terminal 
Conccpt A-2 in that Concourses B and C. 
and most of the North and South Satellites, 
would k demolished and replaced by 
expanded satellites on the north and south 
sides of the existing termid. This major 
modification eMbkS the creation of dual 
Group V (8747) taxilanes the length of the 
krmind area. and conceptually provides 
unlimited flexibifity ia gate use through rhe 
terminal area. 

m Terminal Concept A-2-2: A Southside 
Untt Terminal with Reverse Rodway 
Flow. Prom an ainide standpoint. 
Terminal Concept A-2-2 is identical 10 
Terminal Concept A-2; existing s;rtellitw 
are txjmdecl. Concourses B and C remaia 
in place. frontal gam arc provided along an 
expanded Concounc A with a new 
southside unit terminal. 

From e landride standpoint. 'rerm~nal 
Concept A-2-2 differs substantially from 
Terminnt Conccpt A-2 in that the unit 
terminal an6 puking ana would k 
separated by ihe roadway from the nm- 
sion to Concourse A. Thh q u i r e s  that 
vehicular traffic flow clockwise around the 
terminal building (opratiodly similar to 
Terminal 4 at Phoenix Sky Harbor h e r -  
national AirpQn) in order lo permit vehrclu 
to drop off passengers from thc right side of 
the vehicle. 

8 lwtninai Concept A-3: A UnCr 
lerminal Along South 188th Street. 
This concept is similar to Termid Concept 
A-2 in that it propcs+s a separate, but 
linked, unit terminal to be built south of the 
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existing main minal. Terminal Concept 
A-3 also would include a separate raadway 
bypass and parking facility and an extension 
of the existing STS shuttle. Terminal 
Concept A-3 differs from Terminal Concept 
A-2 in that the new terminal would be 
separated from the existing main terminal 
by a cansidemkfe dismcc (approximately 
1.300 ft. septation for Terminal Concept 
A-3 ywsus approximately 800 ft. separation 
for Terminal Concept A-2). A regional rail 
station would be placed between the 
existing and new terminals. 

The physical orientalion of the terminal also 
differs from Terminal Coiicept A-2 In that 
it:, landside would be oriented east-west 
along South t88th Strut. This  orienution 
rp~ulu in a somewhat iimitd temiinal and 
c& length, sub-siandiud roadway cuwcs. 
and a consmined parking facility compared 
w cHher maw. 

9 1wmh.d Concept a: A Centr.lly 
iocrted hnsjwrtation Dlstiibution 
Centb*. Concept B propcs  that a Trans- 
ponation Dislibutioa Center be developed 
on a site immaliaLely rapt of the existing 
main parking slrxtirre. This facility mild 
accommndalt regional rail access as well as 
provide supplemental curb frontage for high 
mupancy vehieks. busscs, or other typcs 
of vehicles dtsignatcd by the Port of 
Seattle. which might otherwise congest the 
main terminal curbfront. Because of the 
diswxes involved. the Tmqmrtatim 
Distribution Center would need to k 
connwted dinclly IO h existing main 
terminal and potentidly to satellites via 
a people mover zsd some form of baaage 
handling system. This system might require 
the use of portions of one or more floors of 
the existing parhng suucture as a right of 
M Y .  

8 Termin8i Concept C-1: Unit Termin81 
North of the Existing Terminai. 
Terminal Concept C-1 defines a simple unit 
terminal with frontal gates north of the 
existing North Satellite. The site available 
for such a facility is relatively narrow, and 
in its present form could require that the 
main access road into Sea-Tilc from the 
north be relocated eastward in order to 
provide sufficient parking facilities in 
proximity to the terminal. 

Because its ultimate airside capacity would 
be limited to a fraction of that provided by 
a South Unit Terminal. overall airport gate 
requirements would need to be suppie- 
men@ by the expansion of either the South 
Satellite or Concourse A. 

8 Terminal Cancept G-2: Unit Terminal 
North of the €xisttng Tiwmlnai. 
Terminal Concept C-2 ir similar to 
Terminal Concept C-l but maiiitains the 
airport access road in iis current location. 
Because the remaining site available for 
such z faciiity i s  relatively m w ,  it would 
require development of automobile wiring 
f a d i t i t s  to the mi of the main nonh 
terminal access road to Sea-Tac. On-gmde 
parking facikies already occupy some of 
the site, although these might nard to be 
converted to structural parking, and would 
be connected to the new North Unit 
TcrmiMi by either bridges or tunnels 
r v e d  hundred feet long. 

TWtnitw! Coneept c-3: Unit Terminal 
N0rth of the Existing l'iwminal. Like 
Terminal Concepts C-l and C-2 rhe main 
feature af Terminal Concept C-3 is a nonh- 
side unit terminal. This unit term!nal is not 
physically linked to ihe existing main 
terminal except through an extension of the 
existing STS shuttle. Like Ternlinal 
Concepts C-I and C.2, Terminal 
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ConccplC-3 has an iniJcpcndent landside 
circulation and parking system tied into the 
northside airport acctss system which 
would be rcloca*ed to accommorlate the 
modified terminal configuration. The key 
diffmnce in Ternid Con- C-3 is Ihe 
~ x p l o d o n  of the double-sidcd airside 
concourse at&? the resulting site 
nquiremcnts. 

Permhal  Concept CA. Unit TwnabaJ 
Norin of the EuiSFing Twdnd. 
Terminal Conept C-4 it a variation of 
Ternid Concepl C-3 as o northside unit 
terminal not physically linked b the 
existing main terminal ai Sen-Tac except by 
M umsion of he existing STS shutile. its 
landside circulation ar#t puking system 
w l d  also be mmpietely indepndent of 
Ihc existing mi& terminal. Terminal 
Cmicrp! C-4 difftn fmm Terminal Concept 
C-3 in that i t  q u i m  an even deeper site 
(requiring fufirltr pro~perty acquisition) but 
provi& an expanded airside capacity 
providing additional frontal gates and lends 
imkf IO a conventional terminal arrange- 
m t  similar to thl~ which alrudy exists at 
se;r-TaC. 

Ev&atkm of J&id Tm~n&Access 

ment a m c p ~ ~  to a manageable and wasonable 
number. s i x i n n  evaluation criteria wwt 
wrablkhed. These criteria w e  scpu?tcd into 
laidside, terminal, airside. and cost catcgorics. 
The erduation criteria used in momparing and 
evaluating iht terminal moepts are shown in 
Table 3-2. 

Perhaps Ihe single m a l  imporiant factor lo 
emerge during the evaluauczn process \Y%C !!e 
neaCt to inoxporate flexibility and adaptabilify to 
change as o p t i o n a l  npuiremtnts at Sm-fac 
continue to cvoivc in the future. In addition to 
uperatiwll fkxibility. the need to provide for 
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incremental growth in the terminal is important 
and to acmmplish this the terminal should be 
designed IO accommodate a wide range of air- 
irzfl types and sizes in the filture. Finally, the 
potential for future enhancement of the 
architectural character of the airport as the 
major inicrnatiunal and domestic gateway bo the 
northwestern United States was an important 
p i n t  of mnsidention. 

SsleeFion of TerminaJ/Acceu Concepts for 
Furttm Conslderatlon. The preliminary 
evaluation process was performed on each of the 
terminal concepts. and the three highest scorir,~ 
development m;itios from each group were 
identified for further refinement and evaluation. 
In this rcfinernmt pmcess. the North Unit 
Terminal concept was modified to iilclwle two 
concourses from the new north terminal rather 
than n o r h r l y  extension of the Nor& Satellite. 
Thew revisions wee  made to provide additional 
gate posilimr at the North Unit Terminal and 
relieve potential apron congatinn resulting ffom 
long taxilanu. SCleLted conceptual terminal 
development scenarios are presented as Figures 
3-2 to 34. 

The three shortlisted conccpts for the b - T %  
Muter Plan Update nflact a numkr of options 
which my be appropriate to meet differing 
OprationaJ scenarios which develop in the 
future. Thcsc options an not nccasariiy 
mutually exclusiw of ant another, and ma;, be 
combined as functional requirements contime tu 
evolve. For example, development of teminal 
fxiliiies io the north should not n = s x s a i l y  
preclude the development of terminal facilities 
to the south should this prove practical or 
dcsirabie for additional capacity or functiad 
improvement. 

Concepts fur Other FaclJitW 

Con0cpt.s for other faciliries wete discussed in 
Technical Report No. 7B. r ” ’ S  



AIRPORT MASTER PLAN UPDATE 
L e -  

. .  

. . . . . . . .  . . . . . . . . . .  __ ....... .-__ .. J 
~ 

A1 A2 A2-1 A2.2 A3 6 Cf  c3 c3 c4 i 

.& 
40% 

Temmal Concepl Opllon I 
. . .  . . .  .......... ... - . 

~ .~ . . . . . . . . .  .. ~ 

3- 14 



- 
50 .?r; I L V "  Figure 3-2 - NORTH UNIT 

TERMISAL OPTION * A 



-- I 





d- 

-.- I 

I. 

"- 

,.. 

l 
a 
I 

: #  : ! '1 ... - . . . . . . . . . . . . .  ....__ L..". 
. 

. .  ~.-," . .  . .  ...... , 
......... . .- . . . . . . . . . . . .  .................... 

I u "0". 

........ - . ~ 

. .  

~ . .  -. 
. . . . . .  

.... .- 

Fig: 
I 

TERMINAL 4 
The P&D Aviarion Team A 

_ . I  - ^ ? *  _ -  
_i" - 



. .  

. . . . . . . . .  
. . . .  

. : _ -  ,.<:<. . . . . . . . .  -. ..... 

- .  /... . .  .- . 
- .  
. 

, . . .. . . .  .. . . .  
..- .- ..... - 



AIRPORT MASTER PLAN UPDATE a- 

I 
* .  . - " , .  



AIRPORT MASTER PLAN UPDATE 
. . .  - .  e .  . . . , .  

-, February 24, 1995. 
The description and evaluation of concepts for 
the two primary components of these other 
facilities are described below. 

Air Cargo FacMHles. Possible concepts 
considered for accommodating the 2020 cargo 
requirements are developing a centralized 
complex at a single location, or a decentralized 
complex by siting facilities at various locations 
m or off the Airport. 

Two locations for centralized concepts were 
initially identified, the South Aviation Support 
A r m  (SASA) and a north site. Both sites met 
&e two primary characteristics, plus provided 
advantages of promoting an efficient use of 
space. separating mrgo and passenger traffic, 
and pernitttiog phased development without 
intempting aClStifig cargo operations. How- 
ever. each concept requiral overcoming major 
disadvantages io order to be impltmm&. 

At the SASA site a centralized cargo develop- 
ment wwld uti1i.a most of the SASA area and 
would not lend itself to accommodating other 
facilities such as aircraft maintenance. general 
nviatiiin, e@. The norPh location presented a 
WJOC conflict with existing development. It 
was cwncludal that accommodation of a 
centralized cargo option in h e  master  plan was 
not practical and was dropped from further 
consideration. 

The m m m e n d e 4  option is a decentralized 
concept in which the exiaing w o o  area wauld 
be modified and ekpmded to meet program 
requirements through 2010. After 2010, the 
pmjt~cterl demand can be. met with supplemental 
ca.po facilities in SASA. and in some cases, 
with warehouses n a t h  of S a 1 8  as well. 

Aircraft Maintenance Facilities. Three 
potential sites were investigated for new airline 
wnienance facilities and airline maintenance 

facilities that would be relocated due to terminal 
expansion: 

8 South Aviation Support Area (SASA) 
Site. A 1994 study recommended that the 
SASA area be used for the establishmen1 of 
future aiicraft maintenance facilities. The 
concept provided facilities for the three 
existing line maintenance facilities located 
south of the pas;smger terminal as well as 
the construction of a base- maintenvlce 
facility that was envisioned by Alaska 
Airlines. Provisioss wefe made to 
accanmodate the alignment of the proposed 
South Access Freeway on the West side of 
the site, and a corridor for the 24W28th 
Avenue artenai on the cast sidc of the site. 

NorYheatf Mahteaanco We. This site 
presently houses the air cargo terminals, 
hardstands. truck docks and parbng for all 
opcrators except Northwest Airlines, whusc 
cargo terminal i s  located in the southeast 
quadrant adjacent to their maintenance 
hangar. Since the recommended cargo 
option proposes continued use of the a m  
for cargo operations, the site is not viabte 
for an aircraft mainkmce complex. 

Far North Maintenance Site. This site is 
the Port owned property 1-ted north of 
Saw Highway 518 and w e s ~  of 24th 
Avenue South. This site was mudend in 
the SASA study and wa5 rejected baause of 
the need to conswct a taniway bridge over 
State Highway 518. Use of h e  site is 
further complicated by existing develop 
merit, proposed use of part of the area for 
airport employee parking, and the need for 
extensive till. 

Of the three locations discussed for possible 
airline maintenance, Mlly one site is deemed 
feasible for mnsidcrauon--the SASA site. It 
provides sufficient ana for deveiopment of 
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mainterawe facilities and does not conflict with 
the recanmended w g o  facilities option. 

The ext&n! of aircraft maintenance development 
in the SASA should primarily be dictated by 
customer demaiid for cmtinued use of those 
facilities that are displaced by passenger 
renninal expansion. Development of mainten- 
ance facilities should be ncocciled with 
demands for other uses of the area such as 
cargo and g e n d  aviaticm. 

Potential Commercial Development. The 
Airport Maqtn Plan recognizes the need to 
promote commercial devebpnent on airport 
p r d s  nut &SI or suitable for olher uses, as 
m~wraged by the Airport Business Plan. A 
poknlial site for aviation-related commercial 
dcvtlopment is an 'L-shaped" property north of 
SR 518 near t h t  tntersstion with the North 
Airport Acu;css Freeway. 

sEiEC77ON OF AL =RNA TWES FOR 
flNAL EVALVAl7ON 

in the Airpun Master Pian Update and 
Envrronmntal Impact Statement (US). a "do 
nothing' option and three development opuons 
were m e d  footward for a more dewled 
iksesmtrlt! 

e Aitwnative t .  DO Nothhgmo Buim. 
fhe Airport Master Plan Update require- 
ments uould not be add& in the Do 
Nothing allematwe. However. a number of 
M k r  developments would Gccur: prepra- 
ti* of rhe SASA (as approved in h 1994 
Find EIS ml Record of Decision). comple- 
tlon of the Runway MR RSA grading, 
developmeni and implementation of 
daclared distances for R u n w g  16R and 
16L; mstallabon of P Category lllb 
lnummeni Landing System on runway 16L; 
deveiopmenl of an on-atport hotel; and 
rmplzmcntation of the Des Moines Creek 

Technology Campus. 

m Alternative 1. Central Terminal 
/Figure 3-51. This alternative would 
include a new dependent (2.500-foot 
separation) parallel rurtway with a length of 
up to 8.500 feet; a 60-foot extension to 
Runway 34R; fill, clearing and grading of 
the I .OOo-fool Runway Safety Anas for all 
runway ends; and completion of the land- 
side and terminal development for 
centralized terminal facilities; and 
completion of the SASA. 

Atternative 3, North Unk Terminal 
(Figure 3-6). This alternative would 
include a new dependent (2,500-f00! 
separation) parailel runway with a length of 
up to 8,500 feet; a 600-foot extension to 
Runway 34R; fill, clearing and grading of 
the 1,000-foot Runway Safety Areas for all 
runway ends; and completion of the 
landside and terminal development in a 
north unit terminal configuration with two 
concourses: and completion of the SASA. 

Altwnafive 4. South Unit Terminal 
ff&ure 3-7). This alternative would 
includea new dependent (2,500-foot separa. 
tion) parallel runway with a length of up to 
8.500 feet; a (ioo.foot extension to Runway 
34R. fill, clearing and grading of the 
1.OOO-foot Runway Safety Areas for all 
runway ends; md completion of the land- 
side and terminal development in a wuth 
unit terminal configuration: and complehon 
of the SASA. 

In addition to these alternatives for final 
evaluauon. !he Airport Master Plan Update. the 
EIS and other related planning studies have 
considered options with the specific purpose of 
addreshing the issue of a i r cd t  delay at Sea-Tac, 
espectdly dunng poor weather. These options 
would be alternatives to the construction of a 
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third runway at Sea-Tac and ue listed below 
with a summary of the previous evaluation. 

Use of Other Modes of TransportaUon/ 
Comnwnica&n fAutomob&, Bus, R8ii. 
TeAsconfwench?J. It hac been found that 

8 &ended Anernathe (cambin8ubn of 
0 t h ~  Modes. Use of Existing Abpns. 
and ActivitylDemand Msnagement). 
Thc net result of this alternative would be a 
delay in the irnplernmlation of the Master 
Plan Update Ilrematives. Baause there is 
IK) comrnitmcnt to any individual or 
combination of dements and because 
aviation activity kvels arc currently 
growing at P ate higher than foncut, this 
option would not bc a viabk solution to ihe 
aircmft delay problem. 

It was concluded that none of Ule above options 
wouid adequalely address !tie aircraft delay issue 
and that the only viable alternative to avoid 
excessive aircraft operatian dehys is  to build a 
third runway at Sea-Tac. 

this alternative will not addfess tke poor 
weather operating issues at Sea-Tac. Lus 
than 5 pt ran t  of passengers using Sea-Tac 
am traveling 00 distances when surface 
transportation is cfficimi and cost effective 
and IiLCiy to be uscd. FAA study has 
fausd that tekconferencing is likely to have 
little effqt. 

Use of Other Existing Airports 61 Con- 
svrrctlon of 8 Mew Airport (Replaw 
m n t  01 Suppkmentoll. Regional m- 
scnsus has been established through PSRC 
Resolution EB-94-01 that- 1) Theii is  no 
sponsor or funding for a nw airport: 
2) Extensive studies of these altcrnrttves 
indicate. that there are no feasible sites; 3) Sf 
a site could be identified, market forces and 
planning and dcvelopment requinttienu 
would prevent the airpott from successfully 
w i n g  regional demand untd2010 or later. 
The FAA and Pon have independently con- 
firmed that a new airport would not satisfy 
the needs addrcsed by the Airport Maskr 
Plan Ilpdatc. 

AcUvity Atturnativss IDem.ndManagu- 
menUSystem Muragmnt) .  These 
actions will not eliminak the poor weather 
openting need as all feasible actions have 
been Implemented. 

m Use of A& Traffic and FUght Tech- 
nabgy. No kchnclogica c u m d y  exist. 
or arc pianned. which would address the 
poor weather operabng c o n s m i  at Sea- 
Tac. 
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SECTION 4 
EVALUATION OF FINAL ALTERNATIVES 

APPROACH 

The thrce final airport development options 
were evaluated extensively in the Airport Master 
Plan Update as well as the hvironmenlal 
Impact Statement. The results of this evaluation 
are described in this section. The terminal and 
runway camponenu of thc three airport 
development options were addressed separately 
b u s e  runway options were not tied to 
terminal options. 

WRMINAL OPlTONS EVA1 UA TIQN 

The evcafuation of tenninal options is sum- 
marized in Table 4-1 according to six criteria: 
aiitlindaircraft factors, passengwlterminal 
factors, ground access, environmental factors, 
acquisition and construction costs, and con- 
structibility. Although other criteria were used 
to evaluate terminal alternatives considered 
wulier in the planning process, thcse factors 
were found to be the most pertinent and 
impanant characteristics distinguishing a c h  of 
the three remaining terminal options. 

Most of the teeminai evaluation criteria shown 
in Table 4-1 are subjective. Accordingly, a 
mking system where ’plus’ equals the best 
ranking and ‘minus’ equals the worst ranking 
(“0” equals a tit for best) was used to provide 
a synopsis of the evaluation results. Although 
some factors such as the environmental facton 
and cos& have been quantified, Table 4-1 uses 
the ranking system for all criteria for 
consistency. 

AkfitI6/&&& /%CtQrS 

Airlinelaircraft factors m s i d e r d  in this 
comparative evaluation summary are minimiza- 

tion of pushbacWtaxi conflicts, impact on airline 
maintenance and defenal of the need for SASA. 
and gate expandability beyond the planning 
period. 

Mhhization of PushbackKaxi Confficts. 
This criteria mmures  the abiiity of the terminal 
option w facilitate aircntft movement within the 
immediate terminal and gate areas. Maneuvcr- 
ing conflicts an crated when taxiing aircraft or 
aircraft being towed block the mi lane for otha 
aircraft. This can causc delays in aircraft 
nacning their assigned gate. or departing their 
gate for the runway. 

The degree of potential taxiway congestion can 
be mcasured by the number of aircraft gate 
positions which an aircraft must pass by on a 
single taxilane to the deslinahon gate. Cunendy 
at Sea-Tac, an aircraft utilizing the end gate. of 
Concourse A must pass by at least I 1  gates 
which could potentially impede its taxiing. 
Aircraft destined for the tnd gate position of 
Concourse D could potentially be impeded by 
Seven gates. 

The South Unit and Centml Terminal Options 
increase the length of the wi lanes at the north 
and south ends of the terminal and would create 
the potential for greater taxiing conflicts in the 
terminal gste m. In the South Unit and 
Cerrtral Terminal Alternatives. an ailcraft would 
have to pass at least 14 gates to reach the R~OSL 
inaccessible gate at both Concourses A and D. 

The most inaccessible gates under the North 
Unit Teminal Alternative would require an 
aircraft to pass only I 1  gates from Concounc A 
and 9 gates from Concourse D. From the new 
nonh unit terminal, mly 19 gates would be 
passed by an aircraft from the most inaccessible 
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TERMINAL OPTIONS COMPARATIVE EVALUATION SUMMARY [el 

1. Minimization of PushMaxi  Conflicts 
2. Impact on Airline Maintenance and Delay of SASA 
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gate location. The reduced potential for 
pushbackkxi conflicts under the North Unit 
Terminal Option is due to  the construction of 
two relative short concourses with independent 
airfield access father t i i  nlying only on 
extending the existing concourses and satellites 
as in the South Unit and Central Terminal 
options. 

bnpmt OIZ AErJm Maintenance 8ndDefenrl 
of tho need for SASA. Th is  criteria m u n s  
!he necd ~cr relocak existing activities in the 
krrninal ma to expand or construct new 
r e m i d  fpcilitiw. Activities particularly 
v u l m b i e  w relocation are the aircraft 
&nltnance hangars operated by Alaska 
Airlincs, Delta Airlines md Northwest Airlints 
I c ~ c ; l t e d  south of the existing terminal. I f  the 
facilities need 10 be replaced. it could require 
the dmebpment of the South Airport Suppon 
hrca (SASA) south of tY2nd Sweet. This  wea 
ciil nqiin extensive site prepantion as weii as 
the cm~lruction of aircraft parking aprons fer 
w n i  UY. 

All thm terminal aptions q u i r e  the use of the 
s i k  occupsd by the Northwal Airlines mail'$- 
teniUlce hangar located at the & of 
Concourse A. The NonhwMt hangar 1s owned 
by the Pnn of Seattle and l e a d  to Noilhwesl 
Airlines. Only the No& Unit Terminal Qptim. 
however. allaws the continued usc of the Alaska 
maintcnmcc hangar and &ita maintenance 
hangar in that area. For thi3 reawn, the North 
Unit Terminal Optian will r d u a  disruption of 
existing airline niainttnance activitits 'at the 
airport and s i l l  eventually raquin less intensive 
developntwrt of the SASA area. Thc North Unit 
Terminal Option, however, will require the 
relocation of the air mail facility opemad by the 
U.S. Posd Service ncmh of the termina!. as 
well as other cateflnglcargo areas. 

Gate Expand&&ty Beyond P&nnhg &&d. 
An implnant airlindaircraft factor is the ability 

to exuand the number of gates beyond those 
r e q u i k  for the planning period. i.he 75 air 
carrier gates operated a t  Sea-Tac today wi!l 
n d  to be expanded to approximately 100 gates 
to meet demand at the projected 38 MAP level. 
Additional pates may be nccesysY beyond this 
demand level. This criterion measures the 
expandability of the terminal gate positions 
beyond the planning period needs. 

In the South Unit and Centd Terminal Options, 
the north satellite is programmed to be 
expanded initially in Phase 3 and wain in 
Phace 5 .  The expansion of the north satellite 
under the South Unit and Central Terminal 
Options would not allow 10 new north unit 
retmind in the same Incatior. as in the North 
Unit Terminal Option. Consp3que.ntly. further 
expansion of the airport. terminal gate activity to 
the north in the South Unit and Cectral 
Terminal Options would require mon relog- 
urns and rlvult in a greater separation &tween 
the h-im Terminal and a future North Unit 
Temtrul. Moraover. the South Unit and 
Central Terminal Options W n O K  be expanded to 
Ihe south due to the location of South 188th 
Strut and, porcntially. the k u t h  Access 
Freeway. 

OI! the other hand, the No& Unit Terminal 
Option can be expanded southward in a miner 
simhr lo !he  SOU!^ Unit and CWWW Terminal 
Options and additional concoursts could 
ulmately be con~rmted to the north of the 
Nonh Unit Terminal if naeaary (with 
corresponding facility relucations). 

PuJengm/hrdn& Factors 

Pasmger/kmniclal considmuons consist of 
cenualizahon of scrridconceuions, terminal 
expandability beyond the yianning period and 
passenger comfort and conveniencz. 
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Centralization of ServicesXoncessiOns. In 
the Central Terminal Option passenger services 
and concessions would predominantly be located 
in the Main. Terminal. This would enhance 
passenger convenience and reduce passenger 
confusiori and disorientation. On the other 
hand, the two-mninal concepts lack the 
simplicity of the single-tenninal design and 
creak the potential for passenger inconvenience 
and confusion if poorly implemented. 

Tmlncrl Expsndobnrrry Beyond ths 
Planning Period. The terminal expamiability 
of the three knninal options is similar to the 
gate expandability discussed above. Terminal 
cxpandability addresses the flexibility to add 
s p a n  within the mtd terminal building for 
such functions as concessions, tick& counters. 
and baggage claim area. 

The discussion nleting to gate expandability 
applies here also. Under the Central Terminal 
Option further expansion of terminal faciliiia to 
the north or south would not a p m  to be 
feasibie. Alrhough a new North Unit Terminal 
could be constructed, the mnMtlrW would not 
h as well located with respect to tr\e terminal 
1s under the North Unit Termillini Option and a 
large poriion of the air cargo area would have 
to be reiocated. In the Norrh.Unit Terminal 
Option, Concourse A could be expanded to the 
mlh as under the !South Unit Terminal Option. 

P8Sstrnger Comfort and Convenience. n tc  
ability of the concept to facililate passenger 
Convenience and enhance the :ravel experience 
includes passenger orientation. walking 
disunces. level changes, accessibility, 
xnenirier, and the minimization of connecting 
times. As nsed at Sea-Tac, his criterion n a d s  
to consider the requirements of both originat- 
ingirerniinating and connecting passengers. 
Options which ptovidc short curb-to-gate 
distances as well as contiguous terminal 
facilities arc geenerally more desirable, while 

options which increase both curb-to-gate and 
terminal-to-terminal distances are lcss desirabie. 

Both the North and South Unit Terminals share 
a similar degree of passenger convenience by 
improving curb-to-mminal and curb-to-gate 
access. Ikcrcastd walking distances in turn. 
decrease the dependence o f  the concept on 
mechanical people-movers such as moving 
sidewalks andlor the STS system. Funhermore. 
~ C U U S ~  there terminals would be new, they 
could be daigned to provide contemporary 
ameniues and sufficient space to enhance the 
passenger experience throughout, 

Uf thcse two altcmatives, the South Unit 
Terminal has the benefit of being contigum IO 
the existing teiinind. thereby faciliwing (off- 
liae) mnntciiog passenger nmvemcnts but with 
the negative of connecting to gates on the south 
satellite vu a long underground connector. The 
N o h  Unit Terminal provides direct to 
all its &ales via relauvely short piers, and would 
provide a direct passenger connection hack to 
the M a n  Termifid by an exknuon of the STS 
shuttle. 

The passenger convenrence of the Central 
Terminal optm btcomcs somewhat strained 
due to the dependem on UN? ulsting an 
m i n d  building and the Tnnsit Plaza aut of 
the pwkrng p a g e .  While curk-to-termmal 
acbwiics n w n  relatwely unchurgcd from the 
misting curb, pasungus using cheTniisit Plaza 
would 'be r e q u i d  a0 travel n w l y  1,ooO feet 
acres lhe parking S N C t U R  to w h  the 
terminal m i f .  All passengers would fa 
increased curb-to-gate dirwces duc to t h ~  
1cngbhut;ng of Concourse A and the Nonh and 
Sou& Saullites necersitalinp sone form of 
mcchanizcd people mover to n n d t r  these 
distances mulagable. 
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Ground Access 

Ground afcess considerations addressed in the 
comparative terminal evaluation are curb Space 
at the terminal. terminal drive capacity, 
intersection congestion in the airport area, and 
centralized airport parking. 

Curb Space. The amount of curb frontage for 
pasmger pickup and dropoff along the face of 
the terminal building is an imprtant element in 
minimizing terminal drive congestion. Both the 
upper and lower roadways of the existing 
terminaJ have about 1,600 feet of curb at the 
buiiiiing face. 

Curt? frontage under each of the terminal 
options would be as follows: 

sMlth NO& 
Unit Cmtrsl Unit 

Tamlnrl Twminal T d n r i  

Deoarture Level 1.980' 
I&epndennt Curb 1;400' 
Transit Curb 75U' 
Transit Plaza 2 
Arrival Lwel 1,980' 

Departure Level 1 .OM)' 
Arrival Level I ,ow 
Transit PI- 2Ia 
Total Curb 

Frontage 8,110 

Qnwn 

2 .3W 
I .700' 

750' 

2.350' 
I 

- - - 
I_ 

7,150' 

aMipa 

2,050' 
I SGO' 

750' 
2 

2,050' 

w 
BSO' 

YPZL 
S.050' 

Thus either the North or Souttr Unit Terminal 
Option would provide the opportunity for the 
greatest amount of vehicle space in fmnt of the 
terminlll area cor passenger loading and 
unloading. The Central Option does net m e t  
forecast requirements for curb frontage. 

TwminalDrive Capocity. The Main Terminal 
drive currently consists of three through lanes 

and two curb lanes on the lower level. and two 
through lanes and two curb lanes on the upper 
level. At the upper level, the innermost curb 
lane is 1 1 feet wide, while the rest are 9 feet or 
less in width; at the lower level. the three 
innermost lanes are about 10 feet wide. while 
the two outer lanes are 12 feet or more in 
width. With the proposed improvements under 
all inme terminal options. the Main Ternimnai 
drive will be widened to four through and IWO 
curb lanes on the upper level. The new lanu 
would be 20 feet at the curbside and !2 feet for 
through traffic. The lower level roadway at the 
face of the terminal would remain t s sen td ly  
unchanged for ail thra options. Undcr all t h e  
terminal options. thc Main TerminaJ drive 
would have through lane capaciiis of 1.970 
vehicles per hour on the lowez level ud 4.590 
on the upper level. 

The termina! dnne volume atxi v o l u ~ - t o =  
capacity ratio incasuted in vehicles pcr hour 
from 12:W to l:OO PM of the average day peait 
month in the year 2020 at the Main Terminal 
wu:d be as follows: 

Swth NWlh 
Unii Cmirsl Unil 

T d n a l  TecminnI Ttnninrl 
zagniun P p l i n t l p O l i a p Q i d i m  

lrParn& 
Lower Lwd 

Volume t ,080 1.145 Bu) 
V/C 55 x 58% 43% 

VOlUr;N! 1.420 2.320 1,650 
VIC 31% 5116 a t  k 

Along the upper main iermiml drive, which IS 
a cntical am for potential uaffic congcsuon. 
the Cmual Terminal Opum would have a 
volumclcapcity ratio of 0.51 compared with 
0.31 and 0.37 fcir the South Unit and Nonh 
Unit Terminal opllons. rcspoclivciy. IAe South 
and Nonh Optlom will result in a higher k v d  
of service on the main terminal drive. 

Upper Levei 
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Intersection Congestion. As described in the 
Draft EJS, continued regional population growth 
and growth of aviation demand will impact the 
surface transportation system in the vicinity of 
Sca-Tac Ai ipr t  regardless of the improvements 
undertaken at the Airport. Total Airpon surface 
traffic is expected to increase from approri- 
matcly 87,600 vehicles pcr average day in 1994, 
to approximately Ibl.500 vehicles per average 
day in the year 2MO without airport improve- 
ments or under any terminal option. Year 1,020 
traffic volumes on the regional surface trans- 
portaton system in the vicinity of the Airport 
an expected to be approximately 36 percent 
h i g h  &an cumnt levels due k0 regional 
popuktion and employment growth. 

The Dnft Environmental Impact Statement 
identified the following impacts (note that the 
Final Envimnmcntai Statement could show 
somowhat different results). The South Unit 
and Centnl Termid  Options wouid adversely 
impac! the surfam transportation system in 
cornpanson with the Do-Nothing Alternative. 
Adverse impacts were identdizi: at ?he following 
i h x e  intersections: 

The rnlersection of Air Cargo Road and 
S. 170th Street would remain at Level of 
Service (LOS) F but the average delay 
woutd more than double. LOS is a measure 
of roadway or intersection congestion. with 
A k ing  free flow and F being highly 
Saturatnt. 

The intersection of Northbound Airport 
Expressway mmps and S. 170th Street 
would degrade From LOS B to LOS F. 

The intersection of lnternatlonal Boulevard 
and S. 1701h Street would rernair, at LCS F 
but the average delay would more than 
mple. 

No adverse impacts were identified at any of the 
freeway ramp junctions. Mitigation measuies 
could eliminate these impacts, such as moving 
employee parking to a site north of SR 518. 

The North Unit Terminal Option would not 
impact the surfacz transportation system in 
comparison to the &Nothing Alternative. 

Parkhg Rciquirnwnents 

A detailed study of parking needs for all future 
opbons projected a need to expand parking on- 
site above existing levels. (BuppnEprkine 
s3mQ- . . P&DAviation.) 
Currentiy, the main terminal has 9,400 parking 
spaces allocated as follows: 1) Rental Can: 
spacei for both ready-car access and os-site 
vehicle preparation . 1,400 spccs;  2) Employee 
Parking: 517 spaces; 3) Short-Term M e t t d  
Parking: 1.OOO spaces; and, 4) bong-Term 
Spacer 6,483. The POS has 4.018 spaces for 
employee parking. mcstly located awry from 
the main terminal complex. The POS operates 
no remote parking areas for public use. 

All three expansion options estimate that on-site 
pcblic pariung needs will incnasc: to 14.800 
spaces. T h i s  repnscnks a Port policy of provid- 
ing an estimated 50% of all parking demand at 
the 38 MAP operahng level on the airport as 
opposed to off-site lots. 'h three options 
differ in parking space concentrations at 
terminal iueas. The Central Terminal Option 
would retain all spa= at the main luminal to 
a maximum of 10,200 public sy;ian; the 
balance of public parking spaoes (4,600) would 
be located at a remote facility MI-SIW, connected 
to the main terminal complex with shuttle buses. 
The South and North Unit Terminal options cap 
public parking at the Main Terminal at 10,900 
spaces. with either Unit Terminal having 3 , 9 0  
public smw. 
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It i s  anticipaW that Shart-term Metered Parking 
would double to 2,000 total spaces as demand 
increases and the balance of short and long-term 
sypces i s  divided proportionally among the 
mid aption schemes. Any additional public 

private opentors or by the POS a: on-site 
mmote loations away from (he terminal area. 

In addition, ar mntal ready ~ a r  spaces must be. 
incmzid to 3,100 fpawes, with an equivalent 
ma (approximately 25 acm) on-site for car 
prepamton. In the Central Option all ready cai 
rental sppm would be at the Main Terminal. 
while the Nonh and South Unit Terminal 
Options would shift 900 spaces to either unit 
tetnunal from h e  Main TcniMl, reducing the 
number of ready car spaces there IO 2,200. The 
SIU noted will Se nrrdtd for rental cu prepam- 
hon, stoqe. and quick-turn araund pnparatlon 
I l w t e d  on airport pmpcrty. The three terminal 
options have witic differences in how rrntal-car 
d y  spaces wwfd be phased in10 operation. 
but tW d y - c a r  space would bc the same in 
111 three options, as is the netd for on-site rental 
car support focilitiw. 

Finally, cnployce parlung wilt also have to 
wpand 10 about 6.800 .%paca from the wishag 
4.100 space, using the POS standard of 2.5 
tmplayccs per parking apace or to 5,500 spaces 
if Ihe POS switches ils parking allocation factor 
16 CI~K parkmg s p e  per 3 employees. Data 
mllectd in 1995 strongly reommends that Uie 
POS consider uvng the higher space allomtion 
factor. Thus. about 1,400 added parking spaces 
are needed in all three options to Pccommudate 
employee parkmg. The t h n e  ophons do have 
immcdiaie and continued impacts on employee 
parking facilibes duc to phased dewlopment 
proposed in all three opuons. Therefore, most 
employee parking is planned to Shih IU 3 site 
north of SR 518, ncar South 24th Avenue in all 
three options. 

~ p a m  m~ircd would be op~rated Off-Site by 

In summary. the Centd Terminal muon would 
have 13,500 spaces (public parking and ready- 
car rental area) at the terminal, with 4.600 
spaces located at a remote location on-site. The 
North and South Unit Terminal options would 
leave 13,300 spaces at the Cenm Terminal and 
4,800 at the Unit Terminal for public parking 
md rental car ready spaas.  Summarized beiow 
are the parlung requirements for each terminal 
option. 

O V ~ U  TERMINAL AREA PAKKING 
REQUWEUENT WON-EMPLQYEE 

FACILITIES) [I] 

Ccntrpl Termid Csrplle - Cea,(nl 
T a m i d  Option 

Year 2- 
-1 

Publac W i n 8  121 10.200 
Employao M n g  200 
Car Rtnul 

13.500 
A&&? 
18,100 

4-7 
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Envir0nment.l Factors 

Environmental factors addressed in the 
comparative evaluation summary of termid 
options arc social impacts and induced 
socioeconomic impacts. These criteria wcre 
found to be the most relevant c b t e r i s t i c s  
distinguishing each of the thm rwdning 
t e i n d  opcione. An in-depth analysis of the 
full nnge of po~estial environmental impacts 
and potential mitigation measures is included in 
the Final Envimmenul lmphcl SIatuntnt 
(FEIS) on the Airpon W t t r  Plan Update. 

Sacid hrp.c&. The Central and Nocth Unit 
l’srminal Opbons would not require the acquisi- 
tion of propmy by the Port for terminal 
construction rn elated roadway and vehicle 
puking development. Tht South Unit Terminal 
Option would q u i r e  h e  acquisition of 
12 cornmtickd propnies noah of South 188th 
S m  uwl west of Intertdonal Bomlc\+ard. No 
rrsidentid or other properties would need to be 
purdused for ariy of the terminal options. The 
impacts deyiribcd here spply to only the reloca- 
tions dut 10 umnind mnstruction. 

M U C ~  S e c i o ~ o n ~ m l ~  BnprcP. Sm-Ts 
Airport, a major ipasstngcr and w g o  t i i s -  
porntion facility, dimxly and indirrct!y 
contributes to the aconomic Struclun of the 
Puget W n d  Rqion. I n d i d  sociaeconomic 
impacts an! generaled in the region by changes 
in employrmt opportunities, pnyroli g a m -  
tion, business expenditurn for goods md 
Jcrvicts, and k a  revenue. The existing and 
forecast induced s b c i m m i c  impacts AS 
reponed in the Dmfl EIS m: 

m ma 
Tuul Jubs 205.690 418,632 
Prrsollill I n c o ~  
(I milliom) 2,585.6 5.26?,4 

State and icrL.rr ‘Faxu 
(5 nlilliuns) 406.6 827.9 

The displacement of businesses described in the 
p d i n g  subsection would result in losses in 
property tax, taxable sales and jobs for the 
South Unit Terminal Option, compared with the 
Central and North Unit Terminal Options. The 
Draft H S  estimates these induced socio- 
economic affects of the Soutli Unit Terminal 
option as follows: 

sedo&onaniC  
msa or sou* unii - 

Loss in Property TaxrYear 
(E &huusuds) 60.4 

Lost Taxahle S a l e  Trans- 
actionsrYciu (5 millions) 13.4 

lobs Displaced 195 

This analysis assumes lhat the displacbd 
businesses will not docate in the pna. 

Aquisitbn and Constzuctbn Costs 

Costs include pmprty acquisition, relocations 
and demolition, terminal construction. terminal 
equipment (loading bridges, baggage handling 
systems, moving sidewalks), Satc!lite Transit 
System improvements, roadways and vehicle 
parking. engineering and a r c h i k c t u d  services 
and allowance for contingency and other costs 
not specifically itemized. Akl costs wcre 
cstimated in 1W dollars. 

Costs wetc prepared for EWO assumptions to 
abrnak the low and high cost ~ R G  of !jatellitc 
Trzmsii System (STS) improvements (whish are 
c m t l y  under study). Each of these i s  
dcsaribcd below. Capital cost eshnaus for the 
Sa-Tat Airport Master Plan Updalc uc 
includcd in a memorandum by PdcD Aviatin to 
the Port of Seattle dated April 21, 1995 and 
subxqutnt data submitted April 26. 1%S. 

Tot& Cosr with Moving SkJewMs. The 
lower cost estimate assumes the MW knninal 
areas would be served by moving sidewalks and 

- 

- 

rzm 
i 
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expanded curbside shuttle service. rather than 
the extension of existing STS lines. The sn's 
system would be upgraded in the first phase by 
a major uvcrhaul of existiag vehicles and the 
procurement of new vehicles to accommodate 
increased passenger levels on the existing lines. 
Total terminal-related costs for each of !he 
terminal options an estimated as follows: 

P 
7 

cost cos1 
Terminal I ~ ~ I P -  or pr ~pnuwbody 
WiQn ls4Alm- 
South Unit 1.035.4 32.4 
CWrtral 8aa.2 25.6 
No& Unit $20.3 24.7 

The number of new narrowbody cquivalent 
gates is 32 for the South Urit and Crcntnf 
Terminal Options wd 33 for the North Unit 
Twminal Option. 

Iota/ cost with STS Extension, The ! ~ g k  
.US WSI estlmate LIsumcs the STS system 
would be upgrikdd as dwnbd above and in 
addillon the existmg shuitlc and bup systems 
would be expanded to serve the new terminal 
weas for inkr- and intra-tetmtnal pauengw 
movements. Under the extension altema- 
w e ,  moving sidewalks would also bc provided 
to entmot the movement of pasagen d o n g  
 onc courser and 10 conne t  the expanded South 
Satellilt with the exterlded ConcoursE A in the 
South Unit Terminal Option and to connocI W 
North Satellite with the new nonh unit terminal 
c o n m u m  in the Nor& Unit Terminal Dpbon. 

L m -  
COSI Cosf per 

Tsmirul fmiBlionr of Nnn-owbody 
aplinn lz!&&ud EfuiY!&imsak 
South Unit 1.073 4 33 5 
Central 881.6 21.5 
Nonh Unit 866.6 26 3 

c0nstructl;bil;y 

Issues addressed under constructibility arc the 
continuity of apzr-ations during krminal 
construction and the flexibility for incremental 
staging of terminal dweiopmmt. 

Con&w&y of Operations During Construc- 
tian. It is important to mainlain ongoing 
luminal operations throughout construction with 
a minimum of disruption and inwnvmiencc. 
Related mnsiderations include the pmx .nity of 
construction IO ongoing operations, the need for 
tempmy constructmn and detours. *& avail- 
ability and Iwation of conswtion staging 
areas, constructton auxss. and the degroc of 
pcnovatcun neccssliy in existing u m i d  areas. 
in the North IJnil Terminal Option. the existing 
terminal and mcourr  area are rclatively 
unaffected, wit% r a t  of h c  new ruminal and 
ccmcwm constnnctim occurring to tht north. 
Moreover tht North Unit T m i n a l  OptkM is 
cs!imalcd to require thc renovation or' only 
i5O.oocI quare feet of existme terminal weas. 
This ophn. thenfort. would disrupt existing 
lerminal operations the tmt for COfiUruCtion 
andlot renovation. 

Consewtion of chc Cenval T e r m i d  *on 
would impact both ends of the existing t e r m i d  
a well as IJX South and No& Saklli t ts  and 
CO~COU:S~S A and D. k a u s c  or' the existing 
airside md hidside gu constraints, this option 
wvtuld provide timilad %reas for construction 
laydown and m n g .  Furthemon, the 
Central Terminal Option is estimated 10 require 
the rprnovalion of ovw wO.oo(i square f a t  of 
existing terminal structures. Disruption of 
terminal activities is cortcspondingly anticipatal 
to be the grcatcjt under the Central Terminal 
w o n .  

The Swlh Unit Terminal Option could tcgilin 
Ihe renovation of OVCT 200,OOO 4- feet of 
uisting terminal space. Construction of this 



AIRPORT MASTER PUN UPDATE . -  . .  

option would also impact one end of the existing 
terminal as well as the South and North 
Satellites and Concourse A. While the new 
south unit terminal could be constructed outside 
of the immediate terminal area. development of 
the new pedestrian tunnel to the south satellite 
could necessitate temporarily closing the 
existing taxiway. While less disniptive than the 
Central Terminal Option, it is significantly more 
disruptive than the North Terminal Option. 

Incrementa/ Staging. Another important 
aspect of COnStNClibility is the ability to 
construct the new terminal space in stages to 
meet demand in a cost effective manner as i t  
occurs. In the Central Terminal Option. 
expansion of the terminal area consists of 
extensions of the North and South Satellites. 
etlension of Concoutx A, and additions to the 
existing terminal at the south and north ends. 
The central parking garage wwld be expanded 
in an incremental fashion to the south. These 
additions could be accomplished in an 
incremental fashion as ntadcd to meet passenger 
demand. 

On the other hand, the South and North Unit 
'rermind Options require a major unit terminal 
addition, which involves substantial road 
relocations ss well as terminal construction. 
Although these unit terminals could, to scme 
degree, be expandd in phases (such as phasing 
of conmume development), the unit terminal 
options wou!d not offer the flexibility of staging 
new terminal development that the Central 
Tmninal Option would offer. 

RUNWAY OPl7ONS hVALUAT7ON 

Runway cvduatlon criteria a d d r e d  in this 
stage of the analysis are: airlindaircraft 
factors. environmental factors, and acquisition 
and construction costs. Most af the runway 
criteria shown in Table 4-2 could be quantified. 
Therefore, Table 4-2 is shown in ltrms of 

numerical values nthet than rankings. 
Similarly to the terminal options, @her criteria 
besides those shown in Table 4-2 wen evaluated 
during earlier runways studies. The criteria 
shown in Table 4-2 an the most relevant for 
this stage of analysis when the final thm 
runway options are being evaluated. 

AMne/AbwdY FacrorS 

Airlindaircmft factors relate. to the effectiveness 
of the runway option in reducing aircraft 
operations delays and improving the overali 
efficiency of the airfield operations. 

Percentage of Fleet Mix Accv-td In 
2020. Using an analysis similar IO tkat 
described above, it was concluded that the 7 . 0  
Too! runway would be sufficicnrly long to 
accommodate 91 pcrant of Ihe types of aircnft 
expect to be using the airport. the 7.500 f00c 
runway 96 prcent and the 8,500 foot runway 
99 percent. Landing lengths WCPC based oo 
typial landing weights. wet pavemenis and UI 
;ilIowancr for accrommodating Category I f 1  
operations in accordance with F A A  
requirements. The longer runways wwM diow 
more aircraft to Land on the ncw runway. 
thereby incming airfield efficiency. 

Percentage of frkcrotfs Accrwnmodrrted in 
2020. Altho!igh the new NKW~ will be used 
predominantly for Landings. it is impomnt IO 
identify its takeoff cqxabiiities for thost times 
when it would be u x d  fur departures. In 
Technical Report No. 6. 
EYal;littion, runway kngths wen evaliiataE: 
according to the percentage of airsrafi which 
each could accomrn&!e in takeoffs and 
landings. The aircraft mix is based on tiu 
projmted percentage of airctaft arrivals and 
departure in 2020. This analysis revealed that 
the 7.000 foot runway would be sufficimtly 
long to accommodate Y7 percent of the 1)q.u~ of 
aircraft expected to k using the airpon for 

. .  . 
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TABLE 4-2 
RUNWAY OPTIONS COMPARATIVE EVALUATION SUMMARY [a] 

1. Percentage of TPLmfi Capable of Using this Runway 
Len&, 2020 

2. Percentage of Loadings Capable of Usine this Runway 
Length, 2020 

- 

M 

- Number of People Affected hy DNL65 
- Housing Units Affecred by DNL65 - Non-Airport Area Affected by DNUS (sq. mi.) 

- Sin& Family Homes to be Aquirad 
- CondominiumlApartmennI Units to be Acquired 
- Businesses to be Acquired [cl 

- W e U d  Acres Affected 

1. Noise Impacts (Year 2020) 

2. Social Impacts 

3. wetkuds 

4. EarthResourcas 
I 

- Million Cubic Yards of Fill 

[dl 

1. Estimated Property Acquisition ud 
Relocation Cost (5 millions) 

2. Estimated Cowrunion Cost (f millions) 

. . .  

7,900' 
Runway 
Option 

11 5% 

81 5% 

10,800 
4.600 

3.2 

346 
26 
% 

9.1 

13.52 

82.9 
22L4? 
307.7 - 

85 4c 

96% 

10,800 
4,600 
3.2 

399 
260 
IM 

8.9 

16.79 

105.3 
m 
345.4 

8,500' 
Runway 
Option 

90% 

99% 

11.3(30 
4,800 

3.3 

386 
260 
105 

9.1 

t7.25 

109.7 
222.9 
405.6 
I 

[a] 
[b) 
I c l  

Id] 

Note that data in this 'able were updated after the initial ainide options d y s b  flahle 3-1). 
Based on the Draft EIS by LanJrum B Brown released In April 1995. 
Assumes businesses in South Runway Protection Zone are acquired riuher than the aquioition of an 
avigation casement. 
includes only wsts assusirtal with a m runway. Exdudes wsts associated with u tuuiun  of 
Runway 16L-34R. new taxiways to Runway 16L-34R. RSA improvements to existing nmways. and 
environmental mitigation. (Revised since April 1995). 
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takeoffs. the 7,500 foot runway 85 percent and 
the 8,500 foot runway Wpercent. Takeoff 
requirements were based on typical maximum 
flight distances. zero runway gradient, zero 
wind and a temperature of 84°F. Aircraft 
dcpariing to the south (runway gradient oi -0.71 
to -0.72) would require a sho*r runway takeoff 
distance; aircraft departing to the north (runway 
gradient of C.71 to 0.n) would require a longer 
takmff distaxe. Aircraft muiring the longest 
takeoff distances are generally widebody aircraft 
flying long swe lengths. The longer runways 
would accommodate a greater percentage of the 
airport's opntions and thenfore would provide 
gnatcr flexibility and efficiency in the use of 
Ike airfield. 

Aitot RB/sc&n Rate. When multiple landing 
nmways an available, a pilot has the option 
(subject to my airline mlcr applicable) of 
rtjecting Ihe landing runway assigned to him by 
the air !raffic control towet and requesting 
another runway. ahc Airline Transport 
A m ~ u t i n n  (ATA) SMt airline pilots have stated 
&ha& the pilo8 rejection mtc for the shorter 
runuay lengths compared with the 8,500 foot 
option will be sig;rifimt due io the less 
desirable imgih and & proximity of the two 
longer panilel runways. FAA tower controllers 
have commented that this type of pilot rejection 
will complicate air vaffic management and 
contribute to delays. 

In an effort to collect a d d i t i d  infornation 
related io this concern, a wwty was conducted 
of IQcommercial airpons whish have similar 
characteristics of traffic and airfield 
cnnfiguration. Results of thc interviews show a 
yakm of njecticm of shorter landing runways, 
rum-ially if longer runways we clostr to the 
terminal building. 

Envirorwnentnl Factors 

The principzl envimnmznlal factors considered 

in this stage of planning are noise impacts 
(numbers of people, housing units and non- 
airport area affected by D-3, social impacts 
(single family homes, condominium/ apartment 
units and businesses to be acquired), wetland 
acres affected, and the volume of fill requid. 
These crikria were found to be the most 
relevant characteristics distinguishing each of 
the thm remaining runway options. An in- 
depth analysis of the full range of potential 
environmental impacts and potential mitigation 
measures is included in the Final Environmental 
Impact Statement (FEIS) on the Airport Master 

Noise Impacts Wear 20201. For this 
comparative evaluation, the extent of noise 
impacts of D W 5  and greater include number 
of people affected. housing units affected and 
non-airport area affwted. In the noise analyses 
presented in the Draft Environmental impact 
Stateiiltnt, April 1995, impacts were quantified 
only for the 8.500 foot runulay option. IR 
earlier environmental documentation, nome 
contours wex prepared for the ?.ooO foot and 
7,500 foot runway options using somewhat 
different runway use assumptions. The mlicr 
screening analysis was prepared using the best 
information available at the titlie but subsequent 
adys is  has resulted in refined operating 
assumptions. The data in Table 4-2 for the 
number of people affczted, housing units 
affected. and non-airport area affected for h e  
7,OOO foot and 7,500 foot runway options were 
estimated by P&D hbiation on the basis Gf the 
data for the 8,500 foot runway documented in 
the April 19% Draft EIS and the pcrcenhge 
relationships in the data for the three runway 
options contained in the earlier analysis. 

The results of this estimation procedure indicate 
that the shorter runways would affect slightly 
fewer people, housing units and off-airpoti area 
than the 8.500 foot runway (Table 4-2). The 
3.2 square miles of off-airport pmpeny in the 

Plan Update. 
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year 2020 D W  for the 7,000 foot and 7,500 
foot runway optims would encompass an 
estimated 10.800 pmplc and 4,600 housing 
units. The 3.3 square miles off-airport area 
affected by 2020 DNL65 for thc 8.500 foot 
runway is estimated to include 11.300 people 
and 4.800 housing units. These results am due 
to L !  differences in mix of aircraft and number 
of Vrcnfi which would use Ihe new runway 
according lo its imgth. 

SOW hpuctt. The social impacts of 
~~~ and b u s i w  displacement required 
by the amstntction of a new runway are 
a d d d  In the D n f t  EIS. Included are 
*ilimam of the number of  single family hemes. 
condomcnitimlapnnmMt units and businesses 
which could be required for the runway 
dcvclopment. The acquisition of lhuie 
propcrtm wId k nbrrkd to provide for 
runway mstiucbon, 10 clear she runway 
pr~k~trm zmu and to mitigate adverse 
cnvrronmen& impacts. The mitiptian ma $4 

uea and cast of Sui6 R0c-kS09. State 
Route 5W would be considend an existing 
boundary which would protect pfOpENt?S to ihe 
west from Pdvcm rmpcts urd also minimize 
splitting of nc ighborhds .  h d  parcels to bc 
acquired in the pnmvy COnStNCbO#I area. 
runway protectran zone area and mitigabon area 
wcn i d a t r f i d  uung Scptembct 1% King 
County As%ssot'~ offia dah and the Seattle 
Common Land Database. 

Estimated acquisltionn for the7.000 fool runway 
Qprion are 396 single family homes, 'rb condck 
minium/ayunmms units and 96 busines~cs. 
Acquisition for Ihe 7.500 foot runway would be 
359 singtc family homes. 2@ condominium/ 
apartment units and 104 buslnusts. The 8,500 
foot runway opuon i s  cstimaicd to requi r t  the 
acquisrtron of 396 unglc family t o m ,  260 
condomrniumlapartment units and 105 
b u s i n e w .  

lauled to ahc wwt of Ihc primary acquisition 

Wetlsnds. Each of the runway options would 
affect a ponion of the existing wetlands around 
Sea-Tac Airport. Wetland impacts would 
include placement of fill material. dredging, 
removal of existing vegetation, and changes in 
hydrologic regimens as a result of increased 
impervious surface area and storm water 
managcmcnt system restructuring. 

About 33 individual wetlands could be directly 
affected by development at Ihe airport including 
fill for the following: 9.1 acres for tfie 7,000 
foot runway option, 8.9 acrcs for the 7,500 foot 
runway option and 9.7 acres for the 8,500 foot 
runway option. ThrJc quantities include 
wetland areas on thc airport which could 
yxenbally be used as borrow areas for fill 
material (2.2 acres of  wetlands) and the South 
Airport Support Area (SASA) (2.2acm of 
wetfands). The SASA wetlands impacts have 
born a d d e d  in another EIS but are included 
h e n  for overall evaluation. 

EHth Resources. The potentiid impacts on 
mrth resources that couk! result from runway 
CO~SLNCCIO~ (including clearing, graditig, 
excavatm and fill placement) w e n  evduated in 
the Draft EIS. The sources of fill materials. 
depth of fill placement and methods of 
placement and cornp3ction wen also addressed. 

The following qtwtities of earth fill would be 
q u i n d  for runwy construction: 13.52 million 
cubic yards for a 7,000 foot runway, 16.77 
million cubic yards for a 7.500 foot runway and 
17.25 millron cubic yards for an 8.500 foot 
runway. Miminary investigations indicate that 
I!! nquind fill would be oblaincd from a 
combination of POrl of S e a t ~ e - o w n d  p rqc r ty  
and off-site borrow sources 

AcquisMon a d  Construction Costs 

Ptoperty acquisition and consmct$on cats  were 
estimated in 1994 dollars. Acquisition costs 
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include property purchase, relocations of 
residents and businesses. and allowance for 
contingency and administrative and legal costs. 
Construction costs in Tablc 4-2 associated with 
thc new runway iiiclude mobiliation. nlcxatal 
items, demolition. earthwork. drainage. utilities. 
paving. radar. lighting. navaids, engineering, 
and an alluwance for contingencies. Environ- 
mental remediation requirements have not been 
identified at lhis stage of planning, and therefore 
those cosu are not included. 

Dtfa~lcd cost estimates were provided by P&D 
Avialion to the Port of !&rile in a 
memorandum dated April 2 I .  1995 and supple- 
mental data prrpved April 25. 1995. T9re ~ s t ~ i  
csltmates contained in Table 4-2 were 
wmnianzcd from UICSC dam sources. The 
cst~matcd -1 of the 7.000 foot runway IS 
$307.7 million. The cstimate cost of the 7,5W 
foot runway i s  5345.4 million. approximately 
20 percent grater than ite 7.tXN foat runway 
ophon. The utimatcaf cost of the 8,500 foot 
pusway option is $405.6 million, appmximattly 
19 percent grtater lhan the 7.5W foot runway 
option. 

SUMMARY O f  OFnONS EVALUATIONS 

Terminal Options Summary 

The North Unit Terminal Opum clc;uly mks 
h v e  Ihc South Unit Terrnirlal and Central 
Terminal Opt~ons. Although thc Central 
Terminal opllon is ranked best under thrw 
criuria, the N o h  i h i t  Te~minlt +.!en ranks 
equal or better than the Ccnval Terminal Q p t h  
In all of thc reinaning 15 evaluation cnluia. 
No weighung has betn gtven to the cntem in 
Table 4-1. Neverthclw. the North Unri 
Terminal Option would generaily be view4 as 
supenor to the other opuons. 

Runwuy Options Summsry 

A i  Table 4-2 indicates, the 8,500 foot runway 
would clearly perform best in aeronautical 
terms. An 8.500-fogt runway would be 
sufficiently long to accommodate 99 pcrcent of 
all arrivals by the types of aircraft projected for 
Sea-Tac and !IO pcrcznt of depanures by the 
types of arcraft pmjtcled for the Airport. 
Funhcrrnore, the pilot rejection rate is expected 
to be minimized. For these reasons M 8,500. 
f o t  runway would provide maximum efficiency 
in aircrafl now and therefore allow the greatat 
benefit in minimizing iurcrafi delays. 

Although the 8.500-foor option would be morc 
expensive and have slightiy greater 
envkonmentd impacts thy l  the shorter runway 
opbons, the added expense of the 8,500 foot 
runway IS financially feasible. Funhcr. the 
incremental increase in cnviroruneatal impacts 
must be weighed against the aeronautid 
benefils. A runway length of up to 8,500 fee!, 
pending f ind  design. is p r c f d  as  he ultimate 
runway devclopincnt opm. 
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SECTHlN 5 
-1 DEVELOPMENT RECOMAENDA TIONS 

AND PQUCY BSlJES 

RECOMMENDED MASTER PLAN 
DEVELOPMENT 

As a result of the evaluations described in 
Section 4, Airport I)cvelupmat Alternative 3. 
a North Unit Termhal with a runway of up to 
8,500-fat. is the ncornmended long-term 
Master Plan development. The rccomrncnded 
Airport Mwtcr Plan improvements are shown in 
Figure 5-1. Termid improvements art 

T.nnind RecomndaUon 

The North Unit Tmninal i s  superior to both t k  
Central Terminal and the South Unit Terminal 
options for a number of masons. Under this 
concept, r v u l l  new gates a u l d  be added t~ 
Concoum A by 2000 wirh the new Nonh Unit 
Terminal to be mstructed in about fifteen to 
W m i y  years a~ dictaled by level of scwicc and 
actual demand. The North Unit Terminai 
option offers the following advantages over 
other terminal opons: 

i l l U S t n t a l  in Figure 5-2. 

Lowest o~cntl cost per new aiwraft Bate. 

Shorter walking distances from parking 
iueas and curbs to the aircraft gam. 

Adequate curb frontage to meet future 
traveler d e d s .  

Minimizes vehicle congestion un the 
existing terminal drives. 

Mlrumim waffic impacts in the City of 
SaTaC. 

Greater flexibility for aircraft gate and 

trrminal expansion beyond the year ZMO. 

m Ltss aircraft taxiing congestion around the 
trrminals. 

mpseservatl 'on of ux? Alaska and Delta 
Airlines m?intcnancc hangars and postpone- 
ment of the nccd for full build out of the 
South Aviation Support Ana (SASA) si&. 

1 No impact to City of !ka-Tpc tax biuc by 
virtue of no additional pmperty acqcisiticm. 

8 Less passcngcr disruption pnd inconvcnimce 
during conart~~tlon. 

m Connection io the Main Terminal by an 
CXktlSiOn Of the ShUnfC. 

hnwoy Length & ~ ~ 8 t f O n  

An 8.5Wfoot runway would maximize khe 
operational benefit of having a scowld poor- 
weather arrival 3tnam. A runway length of 
8.5OOfett offers several burcfitz wha, 
cornpared with the 7.oU-foop sad 7.soDfoot 
OptiOnS. 

Sufficient W i g  length for 95, pwctnt of 
the types of aircraft anticiwcd to ut 
Su-Tac in the future (compucd to % 
prccnt far a 7,500-foot runwaj and 91 
percen: for a 7,000-f~~ runway). This 
becomes incrtasingly important h u r t  
more larger siut aircraft will be using SU- 
TaC. 

Lcpscr rejection by pilots W n g  to use the 
existing long runway. The Air Transport 
Association and extensive d i w w h  with 
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airline pilots support an 8,500-foot runway 
for this reason. 

* Increased aircraft delay savings potential by 
accommodating more aircraft types and by 
reducing air traffic controller work loads 
rssociated with pilot rejection and cross 
over 'sorting' associated with different 
aircraft opmtional requirements. 

Sufficient dcpanure length for 90 p e n t  of 
the aircnfl opentions anticipated to use 
Sca-Tac in rhc future (compared to 85 
pmrnt for a 7,500.foot runway and 7? 
percent for a 7,000-foot runway) which 
providu increased oprational flerihility for 
the overall airfield, 

glide slope, localizer, RVRs, PAPI, AISF- 
II/ MALSR. and inner/middle,outer 
approach markers: 

Relocation of the Airport Surveillance 
Radar (ASR) and Airport Surface 
Detection Equipment (ASDE) 

Relocation of S. 156th Way and 154th 
street south 

A midfield overnight aircraft parking apron 
between the new runway and Runway 

m Construction of a new Air Traffic Control 
Tower and TRACON 

16R-ML 

a Provides the highest safety margin during 
poor wealher bandings (which i3 when the 

m Installation of a Cat lllb ILS on Runway 
16L (localizer. glideslope, middle marker, 

runway would k uscd the most). and ALSF-iI) 

Gmter kxibility of aircraft operations if 
one of Ihe other ninways is closed for 
mainmanc+ 01 an emergency. Maintenance 
costs on h e  existing runways could be 
reduced by reducing the 4 for exps ivc  
nighttime work ps i s  currendy done. 

The a d d i t i d  environmental impacts of an 
8.5oO-foot runway art? minimal and can be 
sufficiently mitigalad, as described in the 
Environnmenul fmpx! Statement. 

Fui&y I m p m m n t s  

Extension of dual parallel Taxiways A 
and B h e  full icngth of Runway 16L-34R 
and taxiway bridge over 188th Avenue 
SOU& 

Removal of displaced threshold from 
Runway 14L 

I Additional taxiway wrks on existing 
IUIlWaYJ 

Extension of Runway 34R by 500 feet and 
relocation of the glideslope 

The Master Plan Upd;lul proposes the following Clcamcc, grading and development of 
fxilrty improvements: tipandad Runway Safefy Areas at rach 

runway end 
m A new Runway 16X-34X wth a length up 

to 8,500fott pending find design. The m Limited expansion of 4-6 g a a  of 
runway would be equipptd 10 enabic Concourse A and the Main Terminal 
Category lIlb praruon approaches on 16X 
with Cat 1 capability on 34X. fnstru- 
mtntation improvements would include a 

depending on configuration and use. 
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Reloation of Northwest flight ldcha, 
possibly to an area north of SR 518, if 
necessary 

Development of displaced Northwest 
aircraft maintenance facilities in the 
SASA if neceSSary 

Development of a by-pas.. roadway 
amnecting the New Nonh Unit 
Terminal with South 188th Street at 
24th sua: 
Expansion of the Central Parking 
Garage 

Development of an On-Airport hotel on 
Coocourse D a d j m t  to the terminal 

I Dcve1opmer.t of the North Unit Terminal 

Devdopment of the Nonh Unit 
Terminal pcc&ss system 

kvelupment  of access ramps from 
SR 518 at 20th Avenue for access lo 
the existing cargo a m  and new cargo 
f a d t i c s  

Potential overhaul of the Satellite 
Tnns i t  System (cumn~!y under study) 

Displacement of the h u g  Fox Parking 
facility 

Relocation of the U.S. Post Office Air 
Mail Facility to SASA 

Relucatioa of the RRFF io thz existing 
UAL air cargo ana 

Potential relocation of Airborne cargo for an 
alternate site for the construction of the Air 
Traffic Control facility 

Development of the SASA: 

If required, relocate Northwest hangar 

Expansion capacity for cargo/mainten- 

Cargo facility for 11 hardstand 

Ground support equipment area 

ance 

positions 

Replacement of Air Mail Facility 

Development of additional airport employee 
parking north of SR 518 west of 24th 
Avenue South 

Development of a new airpon maintenance 
facility 

Development of a new snaw equipment 
storage site between the RPZs of Runways 
34L and 34X (subject to  a study currently 
underway for approval of this site) 

Development of new general and corporate 
aviation facilities in SASA or alternatively 
between the WZs of Runways IGR and 16X 
(subj6ct to further detailed study) 

DESCRIPllOiV OF MASWR PLAN 
RECOM#t€NDAl7ONS AND POLICY 
ISSUES 

Recommended Master Plan improvements are 
described bclow. Relevant policy issues 
associated with the airport development 
recommendations are addressed. 

Airside Irnprovmmnts (Figure 5 1) 

Recommended Master Plan airside improve- 
ments consist of new taxiway exits m Runway 
16L-34R. a W f o o t  extension of Runway 16L- 



34R. extensions of Taxiways A and B, 
expansion of Runway Safety Areas (RSAs) and 
Runway Object F m  Areas (ROFAs) for 
Runways . L, 34R and 16R. a new parallel 
runway and associated taxiways, navaids for the 
new iunway, and new overnight (RON) aircraft 
parling. 

Twiway Exits to Runway 1 6 L - a .  Under 
ahre-runway configuration. Runway 16L-34R 
i s  expecled to be uscd frcqucntly as an amval 
runway, rsyectally dunng mr weather condi- 
tmns and pcak amvd pnods. ln light of this, 
enhancemmts of exits to Runway 16t-34R are 
rtcommended IO reduce the weighted average 
runway occupancy time (WAROT). 

I t  should be noted that extensive development of 
exit taxiways for the present pnmary amval 
runway (16R-34L) has recenlly bccn completed. 
These rmprovcmcnls have significantly rducrrl 
ROT Over time. as i n c r d  UY of Runway 
16L-MR for arrivals OCCUK, changes in taxiway 
geomtrry to impmvc: ZXII performance should be 
consrdend. 

In sou* imffic flows, runway occupancy times 
for Runway 16L can be substantially rcduced by 
adding 30" ems tocareit 5.568 and 1,156 feet 
from the landing threshold. Falter in t h t  
planning d y s i s  an assesmena of rinway exits 
was performed using a simulation model d i e d  
REDlM [Runway Exit Dcrign Interactive 
Malei).  Bneny described, for a given mix oi  
airciafl, the model srmuktes landing operations 
and quanrifies rucway ascupancy ume. exit 
uhlitrtion, as well as idrrnufying optimal exit 
locations. The model simulates landing 
operattons and measures ROT from the time an 
amraft crows the landing thresho:d to the time 
it clear; the runway Based on a number of 
modelling run4 using the exisiing miway 
configuration for Runway 16L and the long 
m g e  aircraft fleet rnix, rcdrstionr of RGT on 
tht  order of 20 percent were identified as 

possible through the addition of the above stated 
two exits. 

The simulation indicated that most aircraft are 
capable of regularly exiting at the "Broad 
Ramp" (Taxiway N), except for B747 and 
MD-11, especidly during wet runway condi- 
tions. The shorter exit would allow many I 

aircraft currently turning off at Taxiway N to 
exit earlier, while the longer exit would also 
permit most 8747s and MD-I 1s to exit earlier. 

Likewise. m north traffic flows. substantial 
nductians in ROT were identified as possible 
by adding turnoffs at approximately 5.500 and 
7,700 feet from the present landing threshold of 
Runway NR. Ultimately, these can be 
implemented by expanding Taxiways M and J to 
provide a 30" exit geometry. 

The additional exrts will allow aircclft to clear 
the runway sooner. and thus provide greater 

It should be noled that these improvements 
should not tie confused with recently constructed 
exit taxiways on Runway 16R-34L However, 
in south flaws. ihe locauons of the proposed 
exits for Runway 16L correspond with locations 
of recently constructed runway turnoffs for 
Runway 16R lTaxiways M and P). Therefore, 
similar reduckions in ROT should accrue. Full 
realization of the ROT reducuan would dcpend 
on traffic volumes a d  ground traffic flows (use 
of d . d  parallel taxiways and Broad Ramp). 

OppflUNlti~S 10 rClCSlSe departures. 

These improvements are intended for imple- 
menration in later development phases of the 
plarmng program (approximately 201 1 t02015), 
as the fleet mix changes and activity ievels rise. 
As such. the benefits of the pmposed exits 
should be reevalualed in view of factors such as 
aircraft rnix. operational efficiency, aircraft 
performance, runway utilrzation. etc., prior to 
implrmentation. Since an extension of the end 
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of Runway 34R is planned for the same general 
time frame. the fid location of exit taxiways 
must also be reconciled with the ultima:e 
location of the runway threshold. 

Exrenslon of Runway Y6L-34R. It is m o m -  
mended that Runway 16L-NR be extended from 
11,900 feet lo 12,500 fret. The 6oo-foot 
runway extension would be at the south end. I t  
w w l d  provide the runway lcngtir required at 
See-Tac to accommodate the full range of 
iliwrafi and weather conditions. 

E m d o n  of Tadways A and f# eo Fu8 
Length of Runway Wl-34J?. Dual parallel 
taxiways ut proposed east of Renway I6t-34R 
for the full length of the runway due Lo ahe 
increasing need for opposite direction taxiing. 
By providing unidirectional duel pm!lel 
taxiways, interference with oppasite Row traffic 
is minimized. A partiid dual parallel system 
etisu for the north half of the airfield 
(Taxiways A and B North). The apron oh the 
west side of the passenger terminal pnsently i s  
uscd as a dual taxiway for m w - b o d y  ziitcmft. 
However, the a p m  pavement is not marked for 
d u d  taxiways. 

The projeted density of traffic in t k  terminal 
&rea suggests that dual taxiway capability on the 
terminal apron wil: be newssary in the future. 
Thc depth of h e  terminal apron under the 
Mvkr Plan recommendations wil; be incrravd 
to allow a dual taxiway capability for airccaf~ up 
to Aircraft Design Group (ADG) I V  on Taxi- 
way A and ADG V on Taxiway B, provided 
that aircraft parking at some gate3 in 
Con6oucses B and C are limited to certain 
aircraft models. The arrangement of aircraft 
parking positions would need to be modified as 
well as the configuration of loading bridges. 
This could invoivc replacement. removal or 
modification of some loading biidges. in  
addition. there may be modifications q u i d  to 
the end of Concourse C ?a ensure thar the line 

of sight from the north ATCT site is maintained 
if it i s  selected. As such, lhe VlIV con- 
figuration i s  planned for the out years and when 
the Nonh Terminal is fully operational. 

Table 5-1 indicates the affacted gates and the 
arcraft that could be parked with Taxiway A 
designed to A M ;  IV smdards. The aircrafi 
owdcls indicated as being accommodated are 
typical of the m u  of aircraft contained in thc 
foncaJts of air traffic activity previously 
pruenttd in Technical Rcpott No. 5 .  Note that 
the md of Concoume C adjacent to Taxiway A 
would be limited to commutcf airciah gam. A 
controllal survey will new! to be conducted to 
verify the zitcraft gale sizes that could be 
accommodalul wikh dual taxiway apabdity.  

Pertinent cnreria for taxiway scparationv an: 

I Y  v 
Taxiway centerline to 215 267 
piurllel miway/ur.i- 
lane cenlerline (feet) 

Taxiway centerline to fixed I 3 0  160 
or movable object (feet) 

AS depicted on Figure 5-1. the propooed dual 
taxiway system will ult imal~ly allow the 
following categories of aircnft w uxi 
simulmtously in opposite directions: 

a From the Runway I6L threshold to the 
future North Unit Terntiml location: 
ADG V on both taxiways. 

I From the future North Unit Tcrminal 
location to the end of C o n m r r  C: 
ADG V on Taxiway A and ADG I V  on 
Taxiway 3 or ADG IV  on Taxiway A and 
ADG V on Taxiway 8. 
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TABLE 51 
AIRCRMT ACCOMMODATED AT SELECIP)  SEA-TAC GATES 
WlTH PROWS23 DUAL PARALLEL APRON TAXIWAYS [a] 

[a) 

Note: Aircraft pccommodaied xw~mtg airpurt service rord is r s i o u t a l  wlride taxiway object fret area 
fnr a pamil& apron taxiway, Taxiway A. designed to ADO 1V rtanjyds and TuiuIay B Jesslpded to 
ADG V stanlpnls. 

A fontrolled survey b needed to verify this informuion. 
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From the end of Concourse C to the south 
end of the terminal apron: ADG IV on 
Taxiway A and ADG V on Taxiway B. 

From the south end of the terminal apron to 
the Runway 34R threshold: ADG V on 
both taxiways. 

It i s  proposed that this taxiway system be 
implemented between Runway 16L and the 
south end of the terminal apron when the first 
phase of the North Unit Terminal is constructed 
(Phase 3) or sooner if traffic and resulting 
delays w m i  it, The percentage of ADG IV 
aircraft (e.g., 8767, 8757. MD-11, A300) and 
A N  V aircraft (e.g., 8747. 8777. MD12. 
A340. A3301 in the air camer passenger mix of 
Sea-’IBc is projected to increase in the future: 

Percent of Air Comer 
Aircrmn --Ewwwa- 

a M M m 2 p 2 9  

111 73.8 58 59 50 
IV 25.6 30 37 45 
V s , a - . 4 - . 5  i m o  100 100 100 

Tkreforc. there will be a increasing need for 
opposite direction taxiing of a ircdt  adjacent to 
the terminal by A N  I V  and V ;hircrati. 

As an interim measure. the Port is currently 
considering marking the terminal apron to 
provide a dual taxiing capability for ADG Villl 
operating configuration in P h w  i. Because 
this would be an interim measure, reflectors 
could bz considered rather than lights fo: 
taxiway illumination. Implementation of this 
interim measure will require further umrdina- 
tion with the FAA Lid airlines. Longer term 
impacts of an ultimate ADG VllV configuration 
would involve a revised aircraft parking plan 
and modification. removal or replacement of 
loading bridges. Additionally, impacts to 

Concourse C would have to be considered. 

Runw8y Safety Areas and Runway Object 
Free Areas. A runway safety area (RSA) is 
defined as a rectangular ana centered about the 
runway that i s  cleared, druncd. graded and 
usually turfed. Under normal conditions, this 
area should be capable of accommodating occa- 
sional aircraft that may veer off the runway. as 
wel! as fire fighting equipment. For Sea-Tac. 
the .rsn,uirement for the RSA is an area 500 icet 
wide centercd on the runway centerline and 
extending I,IKl3 feet beyond each runway end. 

The existing runway safety weas for Runways 
16L. 16R and MU do not meet current FAA 
criteria. Thc existing RSA for Runway 34R is 
535 feet long and SO0 feet wide. The 
Runway 16L BSA is 700 feet long with varying 
widths from 180 to 509 F e t .  The USA for 
Runway 16R is 645 feet long with ?he width 
vapiing from 181) to 500 feet. The reason$ for 
nol‘rnccting the FAA standards arc steep t m e i n  
andlor the prcscnce of roads at the ends of the 
runways. 

In addition to dimensional standard3. i-.W has 
established longitudinal and transverse gradient 
standards for d e t y  m. For the first 200 fott 
of RSA beyond runway ends thc longitudinal 
grade niust be betwetc zero and three percent 
with any slope being downward from the 
runway end. For the wmpindcr of the extended 
RSA the maximum longitudinal grade is such 
that no prt of the mnway saftty m a  penetrates 
the approach surfacc as specified in FAR 
PartTI. The maximum longitudinal gl-ihde 
allowed is 5 percent. Tranrvur (lateral) 
grades are limited to betwan 1.5 and 5 ptvcent 
with the maximum tecMnmendul to pronlatc 
drainage. 

The mnway object frcr area (RQFA) is a two 
dimensional ground area surrounding the 
runway. Its cleanng standard pwiudcs p k d  
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aircraft and objects, except objects whose 
location is fixed by function. At Sea-Tac, the 
ROFAs extend 400 feet on either side of the 
runway ccnteriines, along the entire length of 
runways and I .OOO feet beyond each end. 

The following objects are located within the 
ROFA at SCa-TX: 

W Runway 16R - road (South 154th Street). 

Runway 16L ~ road (South 154th Street). 
localizer transmitter building and ALS 
regtilator building. 

w Runway34L - localixr antenna and 
equrpmcn! shelter, RVR transmisometer 
~d nmivcr. VORTAC and routing beam 
ctilometet (RBC). 

Ruriway %I( - A I S  substation. 

With the excepbon of the mad. all ohjcct 
locaticns are fixed by function and relate6 to 
navards and airport eicctmnic equipment. 
Thenfun. thest navaids and electronic 
equipment are allowed to be within the RGFAs 
by FAA standards. The Master Plan 
facommends that the RSAS and ROFAs be 
malltied to fully comply with FAA criteria. 

To obtain cornpliance wilh FAA strrodards full 
1.000 foot RSAs and ROFAs att propod 
beyond the present Runway 16L and 16R ends. 
T h i s  approach will require fill matend to 
mnwn necxssary grades and relocating South 
156th WaylSouth 154th Street to the north but 
will not require the relocauon of the thresholds 
of Runways 16L and 16R in order tu provide 
adeqaate safety area. 

The RSA for Runway 34R will be extended lo 
the south. To accomplish this, additional fill 
mated  will be required to mantam the 
necessary grades. Funhermon, the existing 

approach light towers and elaXrical systems in 
the RSA area must be modified. The RSA for 
Runway 34L has been extended to 1 ,000 feet. 

New Par%llel Runway and Associated 
Taxiways. The Master Plan recommendatioiis 
include the construction of a new runway up to 
8.500-foot by 150-foot pending final design, 
2,500 feet west oiRunway 16L-34R. The north 
end of this runway would be in alignment with 
the north ends of the existing runways. It is 
recommended that construction begin in 
Phase 1. South 154th StreeUSouth 156th Way 
will be relocaied to the north. With the north 
threshold of the new runway located as 
described abovc, 8,500 feet i s  the maximurn 
length obmnable to comply wilh RSA and 
ROFA standards. 

The layout ef the runway and associated taxiway 
system for the new runway was developed by 
the HNTB Coqmrstioo 

, Volumes 1 
-1994). The 
HNTB Preliminary Engineering Studies iiiciude 
topography and soils investigations. madway 
and d i t y  relocations. and other factors which 
potcntlally would be involved in the construction 
of the new runway. 

Nevuids. The 2,500-fmt separation betwetn 
outbovd rwways is sufficient to permit parallel 
ILS approaches. To provide maximurn 1FR 
benefils, cash end of the new runway would be 
quipped for precision instrument approaches. 
Since Runway 1C.L will be equipped for 
Category Illb approaches if a new runway is 
constructed. and adequate separation will exist 
between it and the new runway, it is 
recommended that the new mnway also be 
equipped far Category IlIb approaches. This 
will permit parallel Category lllb I S  
approaches and thus enhance capacity during 
penods of extremely low visibility (Iw than 

- 
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800 feet RVR). Use of Runway 16R as the 
Category mb runway should continue in the 
interim until such time that demand indicate$ the 
nad for d d ,  low wsibility arrival streams. 

OmnF#ht &craft Puking Apron. An air- 
cmft parking apron f a  overnight (RON) aitrraft 
wi11 bc Iocalul between Runway 16R-Mt md 
the new runway. The RON apron consvuclion 

apron will ultimately be approximw&ly 
1.800 fed long and 550 fa?! tndc. Due to 
Fcded Aviation R%ulrtions (FAR) Part77 
nsmctions. thc RW parking ramp will not 
accommodate mrc& with tail hctghts greater 
than that of the 8767. 

W i l l b e s p l i t b e t m e n W  1md2. ?heRON 

Ongoing studies including those of the future 
usc of the STS system, traffic demand manage- 
ment, and others will provide valuable 
information which may be incorporated in the 
further design of terminal facilities at the 
airport. In addition, future changes in 
passenger demand, a i r l i  scrvioe, and the 
regtilatory environment may ail create 
oppmnities for further refining of this concept 
to more closely m a t  the nccds of all airport 
US!cS. 

Finally. the conclusions of the master pian 
should not preclude continued enhancements and 
improvements to the existing terminal facilities. 
Rather. they define a b d  range of future 
conditions whioi; should be considered when 
making interim improvements. The following 
sections provide a summary ofthose conditions, 
ys well as iuutJ which may require furlher 
SaUddy. 

Ahran Gates and Ramp Alma. The initial 
airside expansion of the North Unit Termid 
option is &i extension of the existing Concourse 
A to & w : h  provid,ing for beawan 4 and 6 
additional widebndy and namrwbody gam. 
This concaur~e extension raquircs !he 
demulitifx9 af the existing Northwest hangar 
an% bur dots  NO^ impact the Delta and Alaska 
mainimanct facilities and m p  mxs to the 
south of the terminal. DevdQpmart of the 
Conmrsc h atasion should recognize the 
poential for irs dewbpment a5 an inwnationaJ 
arrivals ~pncwrsc. should !he FIS be rdocatcd 
to the C- A locatbn. In this regard, 
any design for C ~ n c w n e  A should consider the 
possibility of P Future muuninc level LO 
provide for n socufe pascngcr conidor as well 
as design Qf v U t i d  circulation near each gate 
which mcy pennit cross-u~lization by either 
international or domutic traffic. 

At some pint in thc future, when activity tevds 
require. Lhc m p  area dlrrctly west of lhc 



AXRPQRT MASTER PLAN UPDATE 
. . . , .  

will seal reconfiguration to create two 
parallel taxiways. Because of the proximity to 
Concourses B and C, the outer taxiway will 
provide for design Group V (B747 sited) air- 
craft. and the inner will be limited to design 
Group IV (MD-11 and smaller) aircraft. This 
configuration will also limit the size of aircraft 
parked on Concourses B and C to narrowbody 
aircraft only, with the end of Concourse C 
further limited to commuter aircraft. This  
reconfiguraiion will &so likely require the 
relocation andlor rcplacemenl of a number of 
loading bridges along the west side of 
Concourses B and C in or& to serve the 
Wised aircraft positions. Airlines iocaked l o n g  
these gates providing widdwdy service will 
q u i r e  docation clrcwhcrc al the aitpbtl. 

Use of the terminal by porenlial fb tun  very 
large aircraf~ (VU) with a wingspan of greater 
than 2 13 fetl  hwe be tn  provided for a1 the west 
ends of the Souit1 zmd North Satdlites only. 
Bacause these aircraft would primarily serve 
long-haul international traffic. lhex lasations 
should prove adequate. Use of the tcrmisul 
area taxiways by these aiircraft wou!d q u i r e  
special p r o d u r n  to be esablished by the 
FAA. and would inevi'ably q u i re the 
tempomy closun or restrictions on the u3e of 
the future inner paraltci taxiway. 

The North Unit Terminal concept consists of 
two pier-type concoums on an east-west axis, 
each providing a mix of between 10-15 wide- 
W y  and narrowbody gates. A third ~ n c o u r s e  
to the north could potentially be added. The 
ccwlcept provides for 9747 parking on the west 
ends, widebody aircraft parking on the outer 
sides of the north awl south conwrscs,  and 
R757 parking elsewhere between Lhe 
concourses. A dual B757 b i l a n e  has bzcn 
provided between the concourses which could 
also be converted tG a single widebody taxilane 
with widebody parking alongside. The 
C O ~ C O U ~ S ~  to the south would strare the taxilane 

currently serving the North Satellite and 
Concourse D. The Norlh Unit Terminal 
wncourses would be annected via pedestrian 
bridges to t e r m i d  facilities located to the ea31 
across the North Access Freeway. 

The sizing and positioning of these concourses 
!as been planned to allow construction of the 
muth concourse. while maintaining ongoing 
operations at facilities immediately to the nonh. 
Construction of the concoursu in this area. 
however, will require relocation of the existing 
ARFF facility as well w closure of the non- 

-SCCUIZ: service road: 

During the terminal planning process, the 
potenliiCfor a 3 pier variant of the North Unit 
Terminal was idnitifid. This variant is 
desirdble in that i t  provides additional terminal 
expansion flexihility. T h i s  flexibility should be 
protected when designing, future improvements. 
Therefore, it is  rccommcndcd the final dcrigns 
for the crmlfol tower arid ARFF facilities shouid 
protei Ihe possibility of an cventuzl third pier 
expansion whenvet possible. 

Ths New North Unit Trninrl .  The initial 
terminal concept itself mag be developed as a 
datively conventional two level knninal. with 
adjoining parking (possibly above), n w d  by an 
upper and lower Icvd &way, but ~everp1 
unique conditions must De aocommoadaled due to 
i u  position on the site. Thc most significant of 
lhcst is  the ahgnaicnt of Ihe No& Airport 
Access Fmway which scparalc~ h e  mcwnes 
fmm &e mid. T h i s  condition Racessitam 
that dI passenger ami baggage moveintat 
between the terminal and concourses be 
mmmoda tdd  via bridges or tunnels crossing 
the on-grack alignment of the North Airpon 
Access Frecway. Given the gmmetfy of the 
site, the most likely configuration for thc 
ierminal is to provide f O i  outbound baggage 
handling in &her a sub-grade level with 
vehicillar tunnels connecting the tamid to Ihe 
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apron areas, in an interstitial level between 
ticketing and baggage claim, on the ramp 
undemealh the concourses, or in a combination 
of thew locations. From an interstitial level, 
baggage could be Wansported to and from the 
ramp via conveyors mounted alongside the 
pedestrian bridges. 

Ticketing, concessions and other passenger 
services would be provided at the level of the 
upper terminal curb. Enplaning passengers 
would flow directly from ticketing. across the 
pedestrian bridges to the concourses without 
needing to change levels. Depending on the 
concession layout desired and any ultimate 
connection to the STS system, security 
screening could be located at either the terminal 
or the concourse. 

Baggage c u m  and arrival scrvires w d d  be 
provided at grade facing the lower level 
terminal curb. ff necessary or desirable, a full 
flmr or mezzanine w i l d  be creied above the 
ticketing lobby LO provide for Port and tenant 
offices. 

Passenger and Baggage Connection 
Betwmn the North Unit Twmhai e& Main 
'Temrinal. Passenger and baggage movement 
'between the North Unit Terminal and the 
existing %wninal wilt be provided along one of 
three general alignments. Whik the exact 
design and system will be contingent on the 
ultimate design of the facilities themselves as 
well as the outcome of ongoing studies by the 
Port. provision for these three means of 
connecting the 'North Unit Terminal and main 
lerminal should bc preserved in any future 
development areas to the north of the existing 
terminal. The first alignment is that of a tunnel 
connecting a midpoint of the concourses to the 
North Satellite. As envisioned in the Master 
Plan, this tunnel would accommodate secure 
passenger movement betwaen the North Satellite 
and North Unit Terminal via moving sidewalks. 

Passengers wishiilg to continue on to the 
Existing Terminal would do so via the existing 
STS system. Alternatively. this connection 
might be made via an extension to the north 
loop of the STS system. 

The second preserved alignment is that for an 
extension of the existing STS shuttle to a point 
near the b a s  of each of the two new piers. 
Ekxause the existing STS system opermes from 
the secure sidc of the terminal. the connections 
at the North Unit Tcrminal would need to be on 
the secure side of the concourse or the area in 
the miiin t e r m i d  reconfigured to non-smurc. 
In addition to the STS system, pravilion for one 
or more high-speed baggage conveyors andior 
a dtdicaied service road in tach dirrclion should 
be provided 10 enable transfer of conntcting 
passenger baggage between the two buildings. 

The third cannection between the two l e r m i d s  
would be via thc surface madwy system using 
regularly scheduled shuttle vehicles and would 
provide for nQn-SeCurc tranqmnation of pas- 
engers and employees between the two 
buildings. 

It should be not4 that the ultimate use of the 
STS is Imcrrtain. An ind-dent study is 
currently underway which will examine in detail 
the prefemd long term plan for pasager 
conveyance systems. The wnclUSions my be 
variants of concepts shown in this Master P h .  
As such, the alignments indicated on plans in 
this report are conceptual. 71rt fid alignmenu 
and systems will depcnd on the STS study 
recommendations and design of t k  systems as 
well as the needs of aiel& who will usc !he 
urrninal. 

North LInh Tefrninal Ruadwayt. Tht 
location of h e  terminal will requirt the 
demolition oi the existing bridge conntchg the 
North Airpan Access Freeway with Ihe airpor~ 
service mad antl 170th Street. A m s s  from 
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170th Street will need to be integrated into the 
design of the terminal roadways, while the 
service road providing access to the north end 
of the rnain terminal will require relocation, 
eliminabon, or conversion for other uses. As 
this service road is located along one of the 
terminal connecting alignments noted 
previously, its redesign should be an integral 
consideration of eventual STS extension or 
inkr-terminal baggage movement. 

Roadway access to the teminal from the North 
Airport Access Freeway is from the northwest 
in order LO retain a conventional right-handed 
passenger loading area at the two level terminal 
curbside. The exit roadways allow the .Jehicles 
to exit the terminal in both the northbound and 
southbound directions. The southbound exit 
also provides a ground transportation connection 
between Ihe North Unit Terminal and the Main 
Terminal but will require man detailed 
engineering to provide ior all of the various 
horizontal. vertical. and merging vehicuiar 
movements required in this confined location. 

Short term, daily, and some rental car parking 
will be provided in suuctuml parking levels 
directly above the terniinal building which will 
be a c d  directly from helical ramps off of 
the terminal curbside. The parking exits will be 
provided on the north of the terminal, with 
provisions for triiffic lo exit to both the north 
a d  .r*uth. 

ModinCatigns to thu Exkaing. Tiwmlnai. 
The existing terminal wili require various 
ongoing modifications and ilpgrades over time 
to allow it to serve the traveling public well into 
the next century. Many of these were identified 
in the Terminal Development Plan (TDP) pre- 
pared in !%I.  The most notabh of these 
recommendations included substantial improve- 
ments to the main outbound and interline 
baggage system, reicnxtion of the Federal 
inspection Services (FIS) facility to 

Concmrse A. and extensions to both Uie North 
and South Satellites and Concourse A. Changes 
in the TDP recommendations which impact the 
existing terminal include the elimination of the 
North and South Satellite extensions. retention 
of the FIS in the South Satellite. and the 
inclusion of a future hotel on the north end of 
the terminal complex. 

Because of the somewhat constrained airfield 
geometry at the North Unit Terminal, the South 
Satellite andlor Concourse A remain the most 
viable locations for accommodating' the large 
aircraft typical of international activity. In the 
longer term, expmsion of the terminal to the 
south is also anticipated to provide for improved 
ticketing and baggage claim facilities to serve 
domestic passengers. While an extension of 
Conmutse A was previously considered as a 
potential localian for a nlocatd FIS facility in 
the TDP, practical considerations have resulted 
in this concept being drop@ in favor of 
maintaining FIS operarions at its existing 
location at the South Satellite. The original 
intention of this relocation was to eliminate the 
secd for double-handling of bags and to provide 
for a more pleasant arrival experience for 
international passengers. The iimitcd area for 
Group V aircraft along Concourse A. combined 
with the significant cost required to replace this 
facility resulted in an interest on the part of the 
Port to maintain continued use of the existing 
FlS facility. Funhermore, current trends and 
f0recast activity levels su-ggest that the existing 
FIS facility has. or may be adapted to provide, 
sufficient capacity to accommodate inremationid 
arrivals activity throughout the master plan 
timeframe. Ongoing operational improvements 
combined with the potential for a dedicated 
passenger and baaggage tunnel for arriving 
international passenger movements to the main 
temiinal may provide opportunities for 
qualitative improveimnts in the arriving 
international passenger experience. 
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However, in the Interest of maintaining 
maximum flexibility, it i s  suggested that the 
Port maintain the potential for the relocation of 
FIS facilities to the south end of the terminal 
adjacent to Concourse A. As a result, any 
future development and design of Concourse A 
should consider the ability to adapt those gates 
for sse at some future time into an international 
anivals facility. This primarily means 
considerauon of a sterile passenger connestor on 
the mezmiine level of the concourse and some 
provision for a vemd  core to serve them, It 
is therefore suggested that this issue be 
reviewed in further detail and a final 
dekmination on the ultimate location of the FIS 
be msdt during the design of the Concourse A 
or any tenninal expansion to the south. 

As a part of the Concourse A extension. some 
accommodation of wtbound barggdge sonation 
will need to be made to replace that currently 
performed in part of the Northwest hangar 
facilities. While these facilities may be 
niccatal on the nmp underneath the Concourse 
A extension. design of this extension should be 
cmsiuent wirh a camprehmsivc plan for the 
lorig-ten devclopment ofthe south extension of 
the terminal building. In addition. expansion of 
the existing sccurily sonening arca will likely 
bc required to facilitate the higher pastenger 
~olumcj entering Concoum A. 

Access. Cirwlatlor, and P8rkhg 
lmprovbmsnts (Figures 6- 1 a d  5-21 

Vehicular traffic to the airport is projected to 
double by 2020 when the 38 MAP activity level 
is reached, growing fmrn about 87,000 vehicles 
per day in August 1994 to over 160.0011 
vehicles in 2020. Therefore, a aumbtr of road- 
way. access, circulation, parking, and vans- 
portation policies an recommended. These 
wornmendaliens coinplcment the development 
of a North Unit Tcminal as well as the other 
recommended improvements. 

Roadway Access hprovements and 
Issues. Roadway access improvements 
recommended in the Master Plan and related 
policy issues arz. dernbed below. 

rn The North Access Road has the greatest 
traffic moving capacity of any facility 
serving the terminal area and will remain at 
acceptable service levels at the 38 MAP 
level. Since 70 percent af all airport users 
and visitors come from this direction. the 
North Unit Terminal will intercept traffic 
without impacts to other area roadways and 
will reduce mffic volumes before reaching 
the M a n  Terminal complex area. 

Access from SR 99 and anas south of 
South 188 Street will be constrained, 
although the North Unit Terminal will 
alleviate future congestion on SR 9Y and 
South 188 Street somewhat A nuniter of 
traffic improvements at intersections 
adjacent to the existing terminal complex on 
these two roads can raduce congested 
intermtion operations to acceptable levels. 

The POS recognizes the importance of 
SK 509 extension and the proposed South 
Airport Acccss Road and supparts this 
development. It is a regionally significant 
improvement to the freeway system. Roth 
facilities must work in con- to provide 
true traffic relief from ateas south of the 
airport complex, which is subject to 
increased congestion not only due to airport 
traffic. but considerable growth based on 
local and regional land use patterns and 
madway plans and programming. 

.I The North Unit Terminal placement will 
require a change to the access to the nonh 
Cargo area. A pmposed new SR 5 18 inter- 
change on the north side of the airfield is 
proposed to provide accw to the north 
cargo area. plus the relocated empbyee 
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parking area, and possible other develop 
ment opportunities in the vicinity of South 
24th Avenue. This new interchange will 
haw to be designed so it works with 
existing interchanges at SR 99 and Des 
Moines Memorial Dnve. plus the 
constraints placed by SR 518’s alignment 
and adjacent topography. 

Major improvements arc recommended for 
the aoctrs ramps and upper and iower curb- 
side madways at the Main Terminal. The 
NorUl Unit Terminal option will improve 
the traffic flow pattern at the M a n  termmd 
when the airpori is at 38 MAP. Phasmg of 
substant4 increases in parlong and support 
factlilies for public w, rental caps. and 
employee wit1 be provided. 

Wilt the north unit lcmnal will absorb 
30 perwnt of all passenger activity. the 
central terminal wiii stili have mow 
passengets than it d w  tcwky. and mncc- 
tims for access to and from the south of the 
terminal m m-tsiuvc local and regional 
issues. To a s c a r n d t c  passengers com- 
ing frsm south of South lS8h Stmi. the 
terminal toadway system would beextended 
wuthwd.  This can be done IO link to the 
pmposcd South A c a u  Road, or the 
pmpotzd 24thi28lh Awnuc coplnectim 
Ieadtng to South 188th Stnet. IIIUS. 
inbind passcngcas from the south will 
mkr the terminid arta al South 188th 
Streel. placing them m Iht terminat 
madway system rather than using SR99 
 he SR 99 entry pomt will be used only by 
transit vehicles to reduce congesum on 
lntenrauanai Boulevard). To compliment 
t h ~ s  movement a southbound roadway, 
docked over the northbound exisung 
roadway e s t  of the parkmg garage mmpltx 
i s  pmpsed. i f  other mads are built. and 
ihe southbound deck is not. then all traffic 
going wth from the North Unit Terminal 

would: use the already congested curbside 
roadways in from the main terminal build- 
ing to go south; or use SR 99 to go south. 
Without this southbound roadway, conges- 
tion in the most congested portion of the 
terminal campiex would be unacceptably 
increased. or SR 99, the most sensitive 
regional roadway would have to handle 
southbound traffic from the North Uni! 
Terminal. 

While the North Unit Terminal plan shows 
that access to the tcrn?inal complex from 
170th Street and a new interchange to bc 
developed on SR 518 would provide 
connections to Air Cargo Road and the 
empbycc parking facility on South 28th 
Avenue at SR 5 18, other options nedl to be 
txamified in &tail. These proposed 
improvements have same impacts that other 
concepts mtgkt atleviate. 

Access options could include developing 
160th Strect as an access point and 
eliminatmg 170th Street. and the need IO 
consider the SR 518 interchange in 
conformance with Ws!ington State DOT 
and Federal Highway guidelines for limited 
a c e s  highway intrrchiuige spacing and 
ckvtlopmenr. In addition, traffic conditions 
on SR 99 could be rmpar.ted by any of these 
options a d  proper connections to madway 
improvtmmnu south of the terminal 
complex have io be. add& as they reach 
final developrnznt stages. On-arport traffic 
improvements and traffic mitigation will 
require conitani atlention to design and 
traffic flow issues both in the bicinity of the 
existing terminal and as rchemtmts to the 
North Qnit Terminal concept. 

Circulation Issues. Circulation issues related 
to Master Plan improvements are discursed 
below. 
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me future status of regional rail or City of 
Sea-Tac people mover facilities arc not 
clear, however all terminal improvement 
schemes allow integration or connections to 
these potential rail systems. It is important 
to appreciate that with or without mjl 
facilities. regional access is a major issue. 
The placement of ngionai rail systems has 
not alleviated access problems in most other 
American cities wth rail service to airports. 
The local people mvcr system has other 
impacts and poltntlal h e f i t s  but a n  within 
the City of Sea-Tac and arc: not regional in 
nature. 

Regional park-and-fly systems, using 
express buses from large parking anas 10 
or more miles from airport terminals have 
b a n  shown in the United States ard Europe 
to be more effective than regional ail 
systems. when lasing HOV exprtss lanes, 
in getting passengers to leave their cars far 
away from airport tennirlal a m .  Likely 
candidate areas are thost sections of Ihe 
Puget Sound region far from the terminal, 
near major roadways that can intercept 
travders wdl before the airport arca. 
Express shuttle service to park-and-fly lots 
have been shotwn capable of absorbing 
20 Derccnt of passenger traffic from specific 
high demand eonidon when mupied with 
easy parking access, low patking rata and 
high quality transit service. Actual 
operations can De by public or private 
agencies. often at bnak-even operating 
COSI. 

Transportation Demand Managemen! 
F M )  strategies can reduce barh eniployce 
and private pasrenger vehicular traffic by 
up to 20 permit through a number of 
difierent coordinated actior?~. Enployce 
uips can be managed through parlung 
pricing, car poling programs, and 
ridesharing incentives. Experience has 

shown that park-and-fly lots, congestion 
pricing, improved transit services, private 
transit vehicle acccss charges, and 
balancing parking mtes to optimize traffic 
can reduce private vehicle traffic to the 
terminal area. 

The Port of Seattle, the City of SeaTac and 
Metro arc currently working together to 
explore wsys io improve public transit 
m i c e  at the airport and to hclp Mttm 
implement its Sir Year Transit Develop- 
ment Plan, 1996-20001. lmpmved public 
transit service could reduce single-occupant 
vehicles accessing the terminal and rcdducc 
tnffic congestion on arterial mads near the 
airport and the region. Metro’s Six-Year 
P h  identifies the City of SeaTac area as a 
bansit hub location and Sta=Tpc Airport a~ 
a major regional destinauon. Potrntiai 
public transportation improvements include 
cnhanrnneilis to !he current airport bus stop 
arid aitenutive locations for a transit hub at 
or near the airport. Discursim arc 
exptxt~~I  to continue as Metro implenicnts 
the Six-Year Plan. 

Rental car activity, b l h  on-sik and off-site, 
plus the siting of parking anas both on and 
off-site can impact ovcnll vehiclo lrpffic at 
the terminal and in the immediaie sutiuund- 
ing WEBE. Transit wncctions from off-site 
private operations an a major soun% of 
traffic based on actual facility location. with 
private autos and msi t  vehicle both using 
the same lacation on roadways near the 
t e rmid .  Working with the City of !Sea- 
T ~ c  to implement congestion ducing 
traffic policies and regulating off-site 
ficilities can help improve traaffic flow on 
arterial roads near the terminal. 

m 

Pu&ing Improwmen&. The following 
improvements in airport parking are 
recommended. 
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facilities at the Airport. All cargo building 

response to market demands. An illusbation of 
a potential phasing plan is as follows. 

square feet) east of the main hardstand 
construction will be done by private entities in area. 

8 Phase 4 (2011-2015) 

8 Phase 1 (t9%-20001 

Construct a cargo building (240.000 square 
feet) MI the south side of the main cargo 
apron. 

a Phase 2 12001-20051 

Construc: a new POS Airport mainten- 
ance facility at the site of the existing 
Cater Air fliiht kitchen east of the North 
Airport Access Freeway or alternately 
wtfl of the North Acceno Freeway near 
Conarum D. 

0 Begin development of cargo facilities in 
SASA. It is noted that the existing 
Delta cargo terminal will be relocated 
because of ultimate passenger terminal 
expansion in this phase. While 
development of SASA for c a r g ~  use an 
be defemd until Phase 4, construction 
of cargo facilities earlier should be 
considered under Certain circumstances. 
An example would be if a cargo c;Uricr 
desires to significantly expand opemtions 
at the Airport. 

8 Phase 5 (20 16-2020) 

Demolish the POS maintenance building. * Exparsd SASA cargo facilities, 

Demlish Unitad Airlines maintenance 
building. 

Modify Afaska Air Cargo and Air 
Freight Distribution Center buildings to 
d!ow consmction of hardstand area for 
seven widebody @C- 10 sized) aircraft. 

Construct hardstand. 

Construct cargo building (81 .W .quare 
feet) on the north side of the newly 
constructed hardstand area. 

Expand Transiplcx A to the south 

Construction new Tran$ipIex w r e h w s c  

(25,125 square feet). 

(25,000 square fere). 

Phase 3 (ZUO6-2010) 

* Construct a cargo building (80,000 

AirUne PAantenance FaciMtYes. The SASA 
site is the ncommtndtd location for replacing 
airline maintenance faciliues lost due to cargo 
arca mns~.ctim (United Airlines maintenanct 
facility) or terminal expansion (Northwest 
Airlines maintenance facility in Phase I) and tk 
addition of new vrline maintuunrrc facilities. 
The SASA site proiAes ruffkient axea for the 
deweiopmenr of maintenance facilities and d m  
not conflict with mommended air cargo and 
passtnger terminal improvements. Figure 5-1 
shows all recommended and potmt~I functions 
in the SASA site to indicate that lhut is 
available space if d e m d  mists and allemaie 
sites ue not selected. 

Bport Rescue and Fire Fighting (AWF). 
The ARFF facility must be rrlocated to allow 
the construcbon of the North Unit Terminal. tt 
i s  recommended that the new ARFF building be 
located on the site pscsntly occupi4 by United 
Airlines’ air cargo facility. immadiattly north of 
the new North Unit Terminal. 
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Based on analysis contained in the e 
Third L&~&Q! 

R e m s  
(HNTB, March 1994), it was determined that 
this location will support response time 
requirements contained in FAR Part 139. This 
rcqtiires that at least one firefighting vehicle be 
able to reach the midpoint of the farthest 
mnway and bcgin application of fire retardant 
within 3 minutes from the time of alarm. 
Within 4 minutes from time of alarm, all other 
finfighting vehicles shall tn? capable of reaching 
the midpoint of the farthest sunway and begin 
application of fire retardant. 

The dcsign of the ARFF building should 
consider possible northern expansion of the 
N o d  Unit Terminal with a third concourse. 
Ail efforts should bc made, wkre practical, to 
develop a design that avoids precluding such 
terminal expansion. It is also impoftant that khe 
design consider animpeded access for vehicles 
responding to emergency alms. 

&l?Wd 8nd CO@o?&m Awi8tion.Facilltiea. 
General and corporate aviation facilities at 
Seii-Tslc arc the Signatux Flight Support facility 
and the Weyerhilcuscr corporate flight depart- 
ment. Signature. tk only fixed-base open:or 
doing businw at the Sea-Tac. fuels and park3 
general aviation aircraft. Weyerhaeuser 
maintains a hangar and fueling facilities for its 
own aircmft and rotorcraft. Signature must be 
relocated trJ extend Taxiway A to t h t  voulh and 
Weyerhaeuser must be nlocatcd for the 
mstruclion of the parallel anway .  While both 
operators can generically be categorized as 
general aviation uscs, they are independent 
opcrationr ai do not have IO be moved to the 
sitae location on the airport. In fact, the 
gcratiORS iUe qui% different in that Signature 
wrvices the public, whereas, the Weyerhaeuser 
hangar is intended for company aircraft. The 
u l t i k t e  tocation of these facilities will depend 
an the operators’ desire for expansion, and 

financial ability to support relocation. 

In the siting analysis of facilities, two locations 
were identified for these uses. These were 
SASA and a north end location between the 
RPZs of Runway 16R and a new runway. Due 
to questions on the timing of SASA develop 
ment and development costs of the north 
locatton. the two sites are retained to provide 
flexibility for the potential relocation of these. 
facilities. 

Subsequcnt zo the completion of the siting 
ar.alyses. the Port also indicated that there may 
be potential on the west side of the new runway 
for development of a corporate aviation hagat. 
The configuration of such deve\orment wil! 
depend on the final design of the new runway. 
part 77 imaginary surfaces, navaid critical 
areas. and earthwork. The location may also be 
suitable as a possible replacement for View 
Point Park. 

The crptiols of expanding the Signature Flight 
Support area to accommodate future FBO 
nquirements IS not feasible. The slte wiil be 
severely impacted by object fret area clwarices 
and a wwicc road associated with the 
ncommcnded development of a dual wuth 
parallel taxiway 

Lastly, there may also be some future 
opportunities in the southeast corner of the 
terminal area wound the &!la hangar. This 
wiil depend on the final disposition of the 
hangar which at the time of this writing has not 
been detmnined. 

Ab Traftk Control T o w  and TRACON. A 
new air traffic control tower and TRACON at 
Sea-Tac is proposed by the FAA. Two alter- 
native sites have been identified by the “Air 
Traffic Cclntrol Tower Siting Study” conducted 
by HNTB: a location in the area of the existing 
Airborne Freight building, and a site at che end 
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of Concourse B. The existing control tower 
would remain for ramp control. The new 
control tower is schedulrd for development 
during Phase 1. If the new control tower it 
constructed in the cargo area, the roof at the 
end of Concount C w u l d  d to be lowered 
to p v i d c  adequate iim of site to a Group VllV 
configuration dong Taxiways A and 8. 

Both tocahons would give the controllers a c l u r  
line of sight to dl runway thresholds. departure 
queues and holding aprons. 

Fgght Mrchsno. The Northwest Airlines 
Flight Kitchen will be relocated in Phase 2 due 
to terminal upanxion to the south. The Unitad 
Airlines flight kitchen could & impacted by 
~rminal &way dcvdopmmt for a North Unit 
Terminal. The Facility prcsaiily topais 65.W 
SF and W WStNClCd in 1990. Only a S d i  
portran of the building would be required for 
roadway devdupmcnt. It also appears pumble 
tha~ a toadway alignment that avoids the flight 
kitchen i s  fmible. It should alu be tioted that 

would be impkmmted in later phases consistent 
with the bming of the No& Unit Terminal. 

Space wrll be available for relocated flight 
kitchens in Ihe arm corth of State Highway 518 
aild cast of 241h Avenue. South. Thest parccls 
are east of the area Identified for future 
employe parking. Uscs shown for the site arc 
vrport matntenance and remote cargo ware- 
houses. Sufficient area would be available to 
accum&te relocated flight kitchens and the 
other uses constdend such as a cargo wardmuse 
or a~rpon nlarntcnma. 

Aviation Fuel Storage Facility. Pianned 
future eastside airport facilities will not effect 
the lorat~on of the main fuel storage tanks. 
New underground fuel c o m e  mks to supply 
the new hydrant system at Ihc expanded 
teminal will be integtated into the hydrant 

the above descnhcd roadwily dCVdOpW! 

system design. 

The truck fill stand will require expansion to 
improve the road geometry for the large refueler 
trucks. A new truck fill stand is also planned in 
the vicinity of the new North Unit Terminal. 
Only commuter aircraft and dl-cargo aircraft 
will be fueled by trucks. 

Aitprt Maintenance FacMty and Snow 
Fquijmwt storage. it  is recommended that 
the existing airport maintenance facility be 
relocated to &low cargo aircraft apron 
expansion. There am several opportunities on 
chc airport to develop a new maintenance area. 
The building plus parking, fueling and vehicle 
wash rack could be developed on a 4 to 5 acre 
plot, having dinct access to the airfield. A 
building a m  of qqxoximately 65,000 SF i s  
required. The existing facility, which totals 
50,OOO SF, ckm not adequately address existing 
nguinments. Possible sitcs would include the 
area east of the no&! iwxs freeways, (Cater 
Air), and the southeast corner of the terminal 
area around the Delta hangar. The latter will 
depcnd on the final disposition of the hangar, 
which a$ yet. has not been determined. 

Another site suggested as a possible location for 
w airport nuintcnanoc facility is the old fuel 
fm located off the end of Concourse D. 
While the location may be attractive in t e r n  of 
STS mainttnance. the ultimate use of the site is 
dependent on *e dispositisn and proximity of 
operational fuel facilities. Mort irnponantly, 
the location does not provide sufficient a m  to 
develop q u i d  facilities and would mix 
airport maintenance related traffic with terminal 
UzffrC. 

Additional space will bc required for storage of 
snow removal equipment. FAA AC 150/ 
5220- 18, -- 
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1.ooO SF per vehicle. Based on the 26 present 
vehicles a building totalling approximately 
50,ocO SF would be adequate for vehicie and 
material storage (this area requirement wilt be 
verified in subsequent study). A south field 
location r i  the threshold of Runway 34L has 
been identified for the snow equipment stol-dge 
faciliiy. 

Deve;Jopment of SASA 

As sem from prior discussion. SASA is 
intended IO accommodate se~eral othm future 
facility requirements (targo. aircraft main- 
tenance, possibly gmral aviation). Thc 
eventual development of this site for these uses 
will rely on cerlilin factors. While the site 
remains option for providing space for 
facilities that will be relacared or expmdd 1s a 
result of continued growth, the following, should 
be no:&. 

SASA i s  currenlly listed in the airport CIP for 
site design and construction beginning in !999: 
Howcva, it will be very expensive io develop. 
and incurring expenrive site pnparation costs 
would likely require h e  commitment or a major 
ienantluser such s a maintenance bas or cargo 
facility opeator. It i3 not likcly that smaller 
operators, such as general aviation, would 
consider such an investment required for ~ 

initial development of SASA, 

Also. the displacemcnr of certain facilities 
identified in 2hz M s m  P h i  will not naxssarily 
result in their eve~tual rcplacemcnt. Final 
decisions to build replacement faciliiicj will res! 
with private companies (airlines. opaton. etc.) 
and other agencies. The required space ti, 
accommodate these facilities is protected in the 
Master Plan ai the SASA location. but the actual 
build-out of SASA will depnd on denlands of 
Op2ratOrs who may or may not choose to build 
replacement facilities. 

As envisiancd in the SASA Final Environmend 
Impact Statement (FEIS) complered in March 
1994. the relocation of Des Moines Creek and 
the Elated stormwater detention ponds must 
begin two years prior to SASA site work. 
Unless this requiremeat were to be altered 
through discussions with pennitting agencies. 
there is a four-yar lead time before the site 
would be available for aviation use. 

Since the timing of §ASA development is 
uncemn. where possible. alternative sites for 
ccmn relocations have been identified. This 
will permit relocatroiis in the event that demands 
matenalttc before the development of SASA. 

Westside Land Use 

Should P new panilel runway be construclal, 
some vacant fand would mul? in the acquisition 
area. 'Ihrs irod would have wccllent develop- 
ment potenus! for airport compatible uses (as 
noted on &e official future a~rpart layout plan. 
At this time the Pon of Seattle does not have 
~ p c i f i c  development plans for these areas and 
is coordinating with the City of SeaTac in the 
deveiopment of ine West ScaTac Subarea P&n. 

PHASING QF IMPROVEMENPS 

- 

- 

The following identifies the general phasing 
schedule fur Masm Plan Update improvement 
pmjtcfi (moving sidedk a l m v e ) :  

m Plwc I .  22-24 million passengers (1996- 
2000): .~ 

* Acquishon of property for new runway 
and RPZs 

Begin construction of the new pardltl 
Runway l6X - 3JX and gsruciated 
taxi.*-ays ;nd navaids. Construction will 
continue into Phase 2. 

t 
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Completion of RSA upgrades for Develop a site for ground suppon 
existing runway ends equipment 

Expansion of Concourse A Add spaces to Central Parlung Structure 
for public and rental cars (about 1.700 

(STS) and addition of STS vehicles 
(cumntly undn studyj h e l o p  addatiord airport employa 

surface parking nor& of SR 5 I8 west of 
Ikvelopment of On-Airport hotel 24th Avenue Sou$ 

Overhaul of Satellite Transit System WcW 

Relocation of Airport Surveillwice Radar 
(ASR) and Airport Surface Delation 
Equipment (ASDE) 

Relocation of South 156th Way and 
154th Strrtt South cargo apron 

0 Improve ecccss and circulation roadways 
at the Main Terminal 

* Dcvelopment of a sire for a new caw 
facility on tho south side of the main 

Construction of the first phase of a 
midfield overnight aircraft parking apron 
between Runways i6R-34t and 16X- 
34X 

Potential relocation of Northwest aircraft 
maintenance facilitits to SASA if 
ntcessary. depending on tenant needs 
and site availability. 

Potential relocation of Airborne cargo 
facilitits for an alternate site for 
construction of a new Air Traffic 
Control Tower 

Construction of a new FAA Air Traffic 
Control TowerRXACON 

Relocate general aviation and corporau 
aviation facilities if nccesary to SASA 
or alternatively to an afea between the 
RPZs of Runway 16L and l6X 

Development of new snow equipment 
storage site between the RPZs of 
Runways 34L and 34X 

i 

m P W  2, 24-27 million pamm$-,m (2001- 
2005): 

Expansion of Main Terminal at 

Construction of second phase of the 
midfield aixfaft overnigh! parking apron 
be twan Runways 16R-34L and 16% 
34% 

Improve access and circulation wads at 
the Main Tctminal, including a pand 
connection IO the Swth A c c c ~ s  Roadway 
scheme 

Add spaces to he Central Parking 
Structure for pubiic and renial cus 

Expand employs? nonh parking lot 

Develop new airport mzintuuna faciiity 

Retnovc the existing airport maintenance 
facility 

Conmurv A 

(about 1.500 sgaoes) 
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Potentially relocate United Airlines 
maintenance facility to SASA, depending 
on tc?nant n d s  

Redevelop main air cargo area by 
modifying and expanding existing cargo 
buildings, expanding hardstand areas and 
constructing nnv cargo buildings. 

Plwe 3, 27-31 mi!lion passengers (2006- 
2010): 

Development of the first phase of the 
new North Unit Terminal {South Pier) 

Development of the North Terminal 
roadways 

m Phase 4. 31-34 million passengers (2011- 
2015): 

* Develop North Pier at North Unit 
Terminal and construct gates on south 
side of North Pier. 

Four additional taxiway exits on Runway 

Expand Central Terminal parking by 

Q Expand north parking stmcturc by a h 1  
1,800 spaces for public and rental cars 

Expand employe north parking lof 

16L-34R 

about 500 spaces 

Additional improvements for the South 9 Develop cargo and airline maintcnamx 
Armss Roadway connection scheme 

Extension of dual parallel Taxiways A Relocate Delta w g o  facilities IO SASA 
and B to the south end of the existing 
termid apmn. * Relotate the U.S. Aimail facility to 

Construct first phase of North Unit 
Terminal parking struceim for pubtic 
and r e n d  cars (about 3,000 spaces) 

arc%?i in SASA 

SASA 

e Dtvelop coiwcclians to RTA system 

Phase 5 ,  34-38 million passengers (2016- 
bxpand employa north parking lot 2020): 

Develop an area for a new cargo facility 
east of the main cargo hr?rdstand area 
and relocate United air cargo there or to 
SASA 

* Provide upper roadway Vansit plaza ai 
Main Terminal; restrict acccss from the 
SR 99 entancelexit 

Relocate ARFF facility to the north of 
North Unit Terminal 

Completion of North Unit Terminal 
(gates on north side of North Pier) 

Extend Runway 34R by MX)feet d 
extend dual parallel Taxiways A and B 
the full length of extended Runway 16L- 
34R and a miway bridge over 188th 
Avenue South 

Expand North Unit Terminal parking 
structure by about 1,800 spaces 
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Expand employee north parking lot 

Expand S4SA cargo facilities 

Complek connectors to south access 

The timing of Master Plan improvements will 
be triggered by passenger levels as identified 
above. The tune periods indicated above 
correspond to the Master Plan Update forecasts. 
Pjssengec activity in 1994 exceeded the forecast 
as s e n  below: 

roadway scheme. 

1093 
1994 
2m 

18.8 - 
21.0 19.5 
- 28.8 

if this trend continues. impmwments would be 
weded wmr than the lime periods indicated. 

CAPITAL COST ESflMA TES OF 
RECOMMENDED IMPROVEMENYS 

CapitaJ CQS~ estimates for the mmmended 
Master Plan impmvements are shown in 
Table 5-2. Costs are shown for five phases 
represented by ranges oi passengers to be 
accornmodalab. The cornspeading time period 
is shown basal on the Master Plan Update 
funcart$. 

Costs include propxty acquisition, teiocations 
and demolition. construction, engineering and 
iarchiitcturai services and allowances for 
contingencies and other costs not spificaliy 
iteniited. Costs arc shown in 1994 dollars for 
the following categories: Property Acquisition 
and Relocations. Airside F-lemcnis. Passenger 
Terminal ~ e m e n u .  Satel!itc l'ransit System 
(STS) Improvement.r, Roadway a d  Vehicb: 
Pa-king Eiements. and i%er l.and:;ac 
Elements. 

Costs are shown in the table for two assump- 
tions to estimate a low and a high cost range of 
satellite trarisit system (STS) improvements: 

Movhg Sidewalk Alternative. The 
lower STS cost estimate assumes the new 
terminal areas would be served by moving 
sidewalks and expanded curbside shuttle 
service, rather :han the extension of existing 
STS lines. The STS system would be 
upgraded in the firs: phase by a major 
overhaul of existing vehicles and the 
procurement of seven new vehicles to 
increase the capacity of the system. 

STS Expansion Alternative. The higher 
STS cost estimate assumes the STS system 
would bc upgraded as described above and 
in addition the existing shuttle systems 
would be expanded to serve the new 
terminal areas. replacing moving sidewalks 
as the primary means of inter- and intra- 
terminal pasenger movements. 

As previously stated, the ultimate passenger 
conveyance systems will be determined from an 
independent study of the STS which is presently 
underway. 

Note that nor all costs reported here would 
likely be borne by the Port. Specifically, costs 
of a new air traffic control tower, TRACON 
facility and navaids are typically funded by the 
FAA through the FAA's Facilities and Equip 
ment (F&E) program (although some navaids 
costs may be borne by the Port). These typical 
F&E costs, Items €310 and F5 in Table 5-2. are 
assumed to &e funded totally by the FAA in the 
financial feasibility analysis, described in 
Section 6. Furthermore, all costs associated 
with the developinent of site improvements 
(such as roads and aprons, but not buildings) for 
new air wgo. aircraft maintenance, and 
corporate aviation facilities are conservatively 
ixluded in Table 5-2 and the financial analysis, 
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although some of thw improvements may be 
paid for by lhe tenant. 

While demolition costs are included, costs to 
reimburse airport tenants for existing hangars, 
cargo facilities, flight kitchens and other tenant 
improvements which must be relocated to allow 
for new construction have not been included due 
to the uncertainty of these coss. Costs of new 
tenant improvements are also excluded. 

Environmental remediation requirements have 
not been identified at this stage of planning, and 
therefore hose costs are not included. 

Specific assumptions regarding costs in each 
category arc itemized below. 

a Property Acquisition and Relocation 

* The property acquisition and relocations 
cost for runway mstnictlon was taken 
from Table 5-11 in "fcchnical R e p a  
No. 6, s--. 

Full acquisition costs for property and 
businesses in the south Runway 
Protectinn Zone of the new runway arc 
included in Table 5-2 and the financial 
fcvibility analysis. Cunently, the Port 
and FAA ue investigating whether full 
acquisition (rat!er a h ~  avigahon 
easements) wiil be nEceSSary and 
consequently property acquisition costs 
cwld  be lower than identified in 
Table 5-2. 

The property acquisition and relocations 
cost for the South Unit Terminal 
construction were preliminary estimates 
provided by Landrum & Brown. The= 
costs were based on assessed value plus 
25 percent with an additronal25 percent 
for relocation costs of property owners. 

. .  

Airside Elements 

Costs for airside elements were taken 
froin Table 5-6 (North Unit Terminal 
Option) and Table 5-10 of Technical 
Report No. 6, 
ripn. These costs were morlified (a) to 
include pamllel Taxiways A and B at the 
south end of Runway 16L-34R, (b} to 
redu~e the exlension of Runway 34R 
Prom 900 feet to 600 f a t  and (c) to 
relocate South 154th Suect to the north 
and provide full Runway !Safety A m  at 
the north ends of Runways 16L arid 
16R. 

Contingtnciw and engineering costs are 
not applied to navaids because they are 
included in the unit navaid costs. 

. .  

Passenger Terminal Elements 

0 The passcngcr terminal requirements arc 
described in Technical Report No.7A, 

* Terminal element cosb~ do not include 
RTA station construction but do include 
estimates for transit center and/or 
supporting special equipmi  for the 
conveyance of -le urd baggage to 
and fmm the teminal which wen no1 
included in the original facility Frogtam 
(Tcchn id  Repon No. ?A). 

Satellite Transit System 6STS) 
Improvements 

* The STS i s  a major component of the 
existing terminal's people-handling 
capability. and an cverhaul of the 
existing system is d e d .  Future 
expansion of the .SIX system can be 
weighed against costs for moving side- 
walks or other options. Short tern STS 
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improvements included in the cost 
estimates PIC: (a) a major overhaul of 
the existing equipment, including the 24 
vehicles, the wayside equipment and the 
control room and @) inneasing the 
existing flat by seven vehicles to a total 
of 31 vehides. Train size would be 
incnastd to three 3-car vains per 
existing loor) and one 2- train shuttle. 

= The SIS wion involving extension of 
thc S I 3  line assumes incnving the flcct 
to a total of 39 vehicles and the 
extmuon of the shuttle line to the north 
to serve the new north unit terminal and 
to tht south to serve the extension of 
Concoum A. 

Roadway and Vehicle Parking Wemrnts 

Roadway and vehrcle parking ~rnprove- 
men& wtm described in Twhnid  
R@pon No. YA, 

(Novcmbe~ 15. 1994) and 

lianuary 30. 19951, although wine 
revisions have been made since the 
publicallon of Wst documents. Parking 
improvcmcnts &ire dessrikd in 
Par-, 
April 1995. 

Roadway costs associated with airside 
improwmmlr arc included under 
Airside Eitmcnts. Access casts 
awcla~w wiih aiiiliiii mainrenantx, 
cugo and other icnanl u&ar are included 
under Other W s i d e  &xnents. 

Costs for the south access ftetwry 
tunril (approximately 1,600 feet in 
length) are nm included. 

* Expansion of the central parking 

stricture Sections A, B, C and D to nine 
floors is assumed to occur in Phase 1. 

8 O t h r  Landside Elements 

Cost estimates far the new air traffic 
coatrol tower and TRACON facility are 
preliminary numbers supplied by the 
FAA. Costs of new equipment are not 
included due to the unctmnty  of 
requiremenu at this time. 

Access and s k  improvement costs for a 
sew off-site regional ARFF mining area 
are not included because a site has not 
yet been identified. 

Costs associated with airline mainten- 
ance and air cargo facilities do not 
include tcnant improvemenrs such as 
buildings but inciude sitc improvements 
such as utilities, ground access and 
sirside access (taxiway/liv.ilane and 
aircraft parking apron). 

The cost estimtes exclude the on-going capital 
improvement program. The development pro- 
jects would be funded by airport operating 
revenues as well as private and F d e d  funding. 
Funding from the following 30urces may be 
sought: FAA grant from the Aviation Trust 
Fund, Special Facility Bonds, djencnl Airport 
Revenue bondr, and airline capital expenditures. 
General Airport Revenue Bonds would be issued 
by the Port of SMttlc. Funding from the 
Aviation Tmst Fund woriki bc requestad for 
capcity and airfield Elated p m j e ~ ~  as well as 
all other pro;wts eligible under the program. 
Thc: Aviation Trust Fund is funded primarily by 
a Mtionwrde airline passenger ticket tax and 
cargo air bill tax. The Port of Seattle also 
anhcipates the collection of user fees to fund 
expansion projects, such as the Passenger 
Facility Charge (PFC). 
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The following section describes the resu;ts of a 
financial pnalysi3 to assss the feasibility of 
funding the recommended improvements. 
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SEGTIOAI 6 
FlNANClAL ANALYSIS 

INTRODUCl7ON 

The premise of the baseline capital program 
(Table 5-2) is that dcmand for new facilities 
( d i s c u d  in detail in Technical Report #5> is 
the primary determinant of overall Master Plan 
phasing. In d i t y ,  however, the phasing of thc 
deveiopment program will be determined by 
both demand urd the financial Capacity of the 
Port to provide these new facilitres on a timely 
basis. 

The purpose of this analysis i s  to tcst Ihe 
financial implications of developing the Master 
Plan according to the demanddriven phasing 
schdulc. The rcsults are cvaluated in the 
context of the Aviation 3ivision's overall 
financial capacity and using conservatively 
defined finmciat constraints, potential 
alternative program scellarias will be discurscd. 
Toward this end this saction i s  organid as 
follows: 

Dcfinirion of Bascline Capital Program 
Financial Structure and Capital Financing 
RCSOUK4Xi 
Financial Analysis of Baseline Capital 
b g m  
Strategies to A d d m  Potential Financial 
Consmints 
Financially Constrained Scenario. An 
Illustrative Example 
Summary of Findings 

BASELiNP CAPlfAL PROGRAM 

The baseline capital program assumes 
consmction of the North Unit Tmninal with 
Ihe moving sidewalk circulation system and the 
8,500 fuol runway, phased according to the 
demand for new facilitrcs. The relatio~hip 

buwecn the activity at the airport and thc 
demand for new faciliues is governed by the 
definition of acceptlble levels of m c c .  Thc 
demanddriven phasing program i s  based on Ihe 
Master Plan forecart of activity p w I h  and an 
wumption that a high level of service will be 
maintained throughout the planning horizm. If 
it were damad acceptable to develop to a bww 
srvrdard of senice, the phasing plan wwld 
need to bc adjusted accordingly. 

Table 6-1 pran t s  the caprial funding q u i a -  
menu based lon the CQSI cstrmate and project 
phasing for this Master Phn configuration. 7'0 
cvplrr;?te the financial implications of 
accomplishing this p g m ,  the yuly& must 
also account for the Port af Scattke capital 
facility needs that an beyond !he scope of the 
Master Plan effort. since all capital projects wit1 
k competing for the same soutces of capital 
funds. 

The Master Flu, identifies fxpcilitru aha: %re 
required to accommodate h e  growth in dtm;ud 
al SeO-Tac Intrmatmnd Airpost. T h e  are 
substantial capital nrccls beyond these expansion 
projects. The Port of StPnle hps identified 
h i  S44Q milfion worth of major maintenmcc 
h t  is required over the next 10 )pn to 
prcsuve existing inftrutwrurt. Beyond L !  
major maintenance needs, UIUC are tr;pskground 
cnpital project d t  lhat are in &ition to h e  
items idenbfied in tht Marw Pian, such as 
mvirunmtal and 0th wulatory ida~ed 

Qtha Capital d s .  

poTti(~1 of the capital progtam was cs t inu td  
using the ions-range Pon of Seactle Caprlal 
Improvement Plan (CIP) c& flow P~OJCC~IO~. 

PfOJeCb. aabk6-1 PrCSenU IhCS? lUlnS PS 

The Cost WhWW Of IhC nOn-bhtCf Plan 
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TABLE 6 5  
CAPITAL C W  SUMMARY [a] 

(IN THOUSANDS OF 1995 DOLLARS) 

[a] Source: Berk and Associates. 

[bl Due to cost adjustments made during the planning precess. there are negligihle differewes in master plmn 
casts shown hwe Md in Table 5-2. TOese differences are not luge enough It) affect the results of the 
analyeis shown in Section 6. 

TAGLE 6-2 
CoSr PER ENFLANEMWT PROJECTIONS 

U.S. PEER AIRPORT COMPARlSON [n] 

[at Source: Pan of S d e ,  1995. 
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This forecasr of capitd expenditures through the 
y a r  2020 idmtifies all capital requirements, 
including the Master Plan elements. By con- 
vzrting these annual expenditure forecasts to a 
constant dollar estimate and summing according 
to the phasing categories assumed in the Master 
Plan, the total capital needs were identified. 
Ihe diffenncc: between the torat needs and the 
Master Plan figures was arsumed to be t!e non- 
Master Plvl CIP projects. The result is an 
additional $so0 million of capital needs over the 
25-year phning horirwn, with approximately 
$740 miltion worth of these projects coming in 

?he baseline capital program includes an allow- 
ancx of $50 million for envimnmcntal mitiga- 
tion. +This allowance i s  a rough order-of- 
magnitude estimate of new environmental 
mitigation costs mulling from the development 
of the Master PIan elenrents and proposed in the 
Draft Environmental Impact Slatement. Thw 
costs would be for mitigation tquirements 
above a id  beyond the Port's existing mitigation 
pmgmms and will be subject to refinement in 
the Final EIS nnd FAA Rccord of Decision. 
They dso include proviJions for additional noise 
mitigation. as well as wetlands and water 
r c ~ ~ ~ l f c c ~  rernediation' nards. 

The single largest component of this mitigation 
albwvtct is a $35 million estimate for land 
acquisition within e& Approach Tmsition Zone 
(Am) for h e  proposed new runway. This is a 
pmposed program that would address low over- 
flights in ruiderntial a m  that arc just beyond 
the prop04 Nnway protection zones. The 
program would be voluamry, and for the pur- 
puses of this analysis. assumcS that aIl eligible 
propenits would parcicipate. The $50 million 
zllowana -5 dirviburcd through the first 3 
phases of program development, with $10 
million in the first phase and $20 million in 
each of the following 2 phases. It is assumed 
that hzz costs would be escalated at an annual 

thc fim 10 years of the program. 

rate of 4.046. 

This is an aggressive program with a significant 
concentration of capital requirements in the first 
years of implementation. The timing and mag- 
nitude of the proposed investments will require 
careful financial management '9 ensure the 
Port's ability to fund this program. 

FINANCING A VIA TION IMPROVEMENTS 

Aviation facilities have historically been 
developed and opemted as public facilities. 
This is a result of the capital intensive nature of 
these facilities, their relative monopolistic 
characteristics and the relationship between 
airports and regional economic vitality. Thest 
facilities however, are for the primary iisc of 
private businessts. The airlines and other 
pnvate tenants of the airport support the 
opemion, maintenance and expansion of 
facilities through the fees and charges imposed 
under their respective ltlve agncments. As a 
result, there are often conflicting views in terns 
of the desire of the public for a first class public 
facility and the competing desire of the tenanb 
who wish to maintain a low cost of operation. 

Achieving a balance among the interests of the 
public constituencies and the private facility 
temts will be a key challenge as the Port of 
Seattle begins to implement the reommen- 
dabons of the Master Ran. This stction pro- 
vides an overview of Le capital financing struc- 
ture of the Port's Avirruon Division. identifies 
the major sources of capital funding, and sets 
the o v e d  context for the financial analysis 
chapter. 

Financial Structure of t h  Port of sO.tt& 
A wiirtfun Division 

As discussed above. the airport is essenfial\lly a 
user suppopced enterprise. and as such there an 
two general wurccs or capital funding. The 
first are those wpported by the olperation of the 

6.3 
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airport faciiities. such as landing ices and 
parking revenues. These funds can either come 
from the issuance of revenue bonds, to be 
repaid through future operating revenues, or 
from the annual net income from operations. 
Net i m i n e  is the cash left over after Ihc costs 
of facility opcratiocts. maintenance, administra- 
tion and debt sewice have bea, paid. 

The second major souru is dedicated capid 
funds such as federal and state granls or the 
locally generated plsJcoger facility charges. 

funds can bt considered outside soufc~f 
since they are not genenWl direclly by Ihe 
tenants of UU facility. The Port has limited 
ability to influence the availability of thrs 
made sou-. and givui the cumnt fiscal 
environment at both the sue ud faded Icvds, 
i t  nuy be unralirtic to expect sigrrifiwt 
increases in g m t  funding. 

Thtnfort, the ability of the Pon to finance any 
spital devetelcqxntnt program will bc primarily 
reguhtad by its capacity IO gcnu%rt additional 
net openting rcvmts, for capital spending or 
tocover the debt s e ~ k  on new debt. This can 
be ocoomplished by increasing gross u w  
revenices and controlling annual opcnhg d 
mainb.Ymoe WU. The majority ol operating 
w m w  pft derived from o~lc of Ihc following: 
k~dirig fees pnd terminal mls paid by the 
airlines; mccspioo revenues from non-airline 
tenants such as tihe retail and wid car 
oycratorr; and, public parking fees at IIE Port 
owned facilities. 

The Port hu recently undergone a major 
business planning effort to identify opporiuniries 
'LO maximize operating rtvenws. increase !he 
utilization of its tjrilities, and manage UIG 
growth in Port operating and nlvlagemmt wsk. 
As a result of lhis effort programs and strategies 
have ken idenlifiad that will optimize the 
operations at Ike airport and enhance the 
Division's capital financing capacity. h u s c  

of these strategies envision a significant 
from UR traditional businw departure 

environment at the airport. it was determined 
that to maintain an appropriately conservative 
appmach, this analysis of financial implications 
should be based on more conservative, histor- 
ically bascd assumptions. 

A M m  Agreement 

The current Basic Airline Lease Agreement is 
structured according to a m i d i d  approach to 
rate making. As a result. any short-term gains 
in productivity and net revmues will ~CCNC to 
the benefit of the airlines by effectively reducing 
the landing fees q u i d .  In effect, thc landing 
fect are determined using a cost "coveiy 
mthdoiogy that allncatcs ail remaining 
financial requirements not recovered through 
other fees and charges lo the airfines. 
Therefort any increase io con~ctslon revenues 
will m e  to red- the residuai value to be 
allocated through $e landing fee. 

Ri  other side of p h ~  equation is thai any  
increase in annual  opnting costs or capibl 
finvtciag rrquirzrnents that ue not covered by 
acummensumte incnart in non-airline revenues 
will also be borne by the airlin-. A5 a mulc 
the struclurc of the airline agrement gives the 
aiirlirier a significant amount of control over the 
mpital spcnding decision proceu. lf the annual 
costs dated IO funding a capilal program 
incmw subsmtially faster than the Port's 
ability to generate net oprating RYU~U~S from 
the non-airline ~oufccs, then the airlines will be 
asked to make up hie balance through incmxd 
banding f a .  Iherefun. thc Port's ability to 

these costs thmugh to the airlines will be 
the primary considention for the evaluation of 
the financial implications of program 
development. 

'Ihe m u r e  that is used to hack the total casts 
born by the airlines is a ratio of airline cost per 
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total mplancments. The coa per nplanemmt 
(CPE) figun providesa measure of the cost 
effectiveness of airport SCMW delivery, since it 
reiatcs the cost to the volume of activity. As a 
point of reference. thc avenge cost per enplane- 
ment at Sea-Tac was 57.16 in 1993. dropped to 
$6.16 in 1994. and is estimated lo be 

Whik the m m t  airline agrotmcnt is in effect. 
the airlines have the ability t~ *gulatc capiW 
spading to mwc an ?ppropriote CPE is 
maintainad. However the CU~FI I  itgignement 
expinn aficr 2001, ;it which time. this 
rehtionohip may bs zlinded. cumntly. Ihe 
goal of tht port i s  to maintain CPE levels 
arnnilrtart with tht midrange of competing  pee^ 
city airpons in !he wtstrrn United S t a m  and 
Cam&. Table 6-2 pnsents a s u m w  of 
n a n t  CPE e x p r i a ~  and projectcd futurc 
CPEs at U.S. pcrfacilitia. The policy target 
zuhpted by tht .M Commission during the 
businws planning p m  was to keep Iht CPE 
at or blow $7.35 undl the year 1ooO. 

It should be notad that them M 9omc 
significant iimiutimt k the rucfuliren el  the 
CPE os a ilp~vm of oompuative airline eas~p 
among different airporn. Becaw Ihe CPEmly 
mblsu~ts the a i r h e  costs charged by the airpon 
authority, pn airport that has contmcud a 
number of scnticcj l~ p r i w  operol~fs will 
likely have a l o w  CPE bhnn a am@k 
facility which proviecS lheoe services diractly. 
For example, Las Angdcs ha3 becn wry 
aggressive in its privatization efforts 2nd as a 
rcsult, chc cost of mme mice, wcb as 
baggage haclilling or terminal main- may 
be billed direclly to the airline by I private 
operator and as wch not included in the CPE 
calculation. 

d vlrtlon Qperatrorsr 

?he Port of Smttlc’5 Aviation Division i s  

ppproximtdy 55.64 in 1995. 

divided ink  5 lines of b u s i w ,  each with 
particular responsibility over a key o p t i n g  
element of the airport. The folluwing is a brief 
description of these lines of business.  

m Aimeld. The airfield line of buincss is 
rrsponsible for the operation and main- 
~aunct of the airindc dements at the 

r&vcnut5 available for capital programming 
at !ka-Tac are generated through biding 
fee drirgrr, The landing fees gn asJessed 
an IIIC b v i s  of ohe total landed wight and 
arc paid by aJl eonmcrciol and general 
abhtiar opcruian. 

I Termhi. The terminal line of business 
has primvy Rsponsibility for h athe 
ponian of the tamid space, including zhc 
maintenance of gate anas, a share of 
general  tcrminat operations and 
muntcnuws, md g m n t  airport security. 
T k  pnmary wp6c of m r r e  is  generat 
through LWJc tmmc piaid by the airlines. 

airport. ovcr 95% of the opulting 

6-S 
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the Port meets approximately 50% of the 
total parking demand with its ow& 
facilities. The Master Plan includes the 
necessary parking facility development to 
maintain this share of parking over the 25 
year planning horizon. 

Comrmrcinl Pmpeflis. The commercial 
properties line of business includes all other 
business functions of the airport such as 
cargo facilities, real estate ventures, and 
aviation fueling and maintenance areas. 
Much of the aviation support t e v c n w  am 
in the form of least income for land and 
facilities. This is an ana that has been 
identified through the business planning 
process os having significant upside 
potential as the Port moves to muirnize the 
u t i l i ~ & ~ n  ob its red estate assets, 

Sources of Capttal Funding 

To stretch the Port's financial capacity while 
keeping airline costs consistent with Pori policy, 
it is  arsumrd that grant funding and outside 
souires of capital will be utiliml to the 
maximum extent possible. The traditional 
outside sources include grant funds pnd other 
capital sources that arc n a  tied to sirline rata 
and charges. The following are the major 
sourct% of CjlPiW funding analysis assuiwd for 
the Master Pian financial analysis. 

A m 1 4  Improvement Proprpm (AI@. The 
Airport Improvement Program (AIP) is a faded 
program that provides capital funding sssis*&iis 
for airport planning, development. land acquisi- 
tion and noise program implementatior, prejects. 
Project eligibility is dewrmincd by the require- 
ments &Led out in the fcderal AIrpon and 
Airway Improvement Act. In general, however. 
most aeronautical related projects ?hat are 
consisLent with local cmmprekensive plans and 
where local match funds have been identified 
an eligible for AIP grant funds. Exceptions 

include decorative landscaping. provision of art 
work, the construction of public parkkg 
facilities for passenger automobiles, and 
airplane hangars. 

Pnsstnger FacIUty Charges (PFC). The 
Passenger Facility Charge is a special fee 
authorized by the FAA and imposcd on 
passengers using an airport facility. The fee is 
oollected by the airlines and remittal to the 
airport development authonry. Generally, ihe 
project eligibility nquiremmts for PFC fwds 
are the same as those in effect for AIP funds. 

Aviation DevelopaKot Fund (ADD;). The 
Avmtion Development Fund is a Pofi of Seattle 
capital deveiopmcnt fund where ann& net 
operating revenues an deposited 3d used for 
capital improvements. Due to the struclure of 
the c u m t  airline agrement, t h ~  rmolrnt 
dcpoulcd into the ADF annually is  roughly 
equal to the debt service coverage rqutrrwkmts 
of the ourstanding RVCRUC bonds 

Other Craat Swmes. The financial andysis 
assume? that the Port will aggrwJive)y Jock 
0 t h  grant funding sources in pmrticular feJrral 
and state madway ami !ransit capi:nl ~ u l s w c e .  
Thee uz fluJ0r madwry and tnnsit invut- 
menis celled for in the Mapw Pia? program, 
which will likely be eligible for federal znd ate 
~SISWICC. Thc fallowing arc the major f3duai 
and state p q n m s  that are appticabie. 

Fedemt Transit Addnislmlioo. Qpiill 
and openung funds arc available fer m~it 
PrOJCCtS in urban and r u d  veas and bot the 
elderly and dismlul. TIE main categonrs 

transit tormula funds for capital and 
opemons. The transit elements of the 
Master Plan may bt eligible for FTA 
funding. 

Fedwnl Higbwny Adminlsdroaioo. 7 % ~  

art! section 3, vansit u p l l i l l ,  2nd section 9, 
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Surface Transportation Program (STP) is 
the most likely source of federal roadway 
assistance. Eligible projects include roads, 
transit, bicycle and pedestrian facilities, car 
and vanpool facilities, and marine and 
airport acces~. Within STP, funds are set. 
aside for enhancements, roadway hazards, 
railway crossings, and flexible funding for 
a variety of U.W. These federal funds arc 
distribut-ed by direct regional allocation. 
The procw provid? evaluation criteria to 
be used by Id, regional and state agencies 
to share ruponsibility for prioritizing 
projects. All projects iue mkd. and the 
most competitive projects are included in 
the Regional Transpoxtation Improvement 
Plan (TIP), and eligible for federal 
PssiStUrct. 

@ Central PMgtt Sound PMbliC 
TrnaPportPtioo Accwot. This fusd was 
created by the 1990 Legislature as a new 
funding SOIJFLY specifically for public 
fmnsportztion in the Central Pugat Sound 
area. Funds an allocated in a competitive 
pmcess~ by a 21-menrk Multimodal 
Commitke that includes rcprcsmtativcs of 
cities. wanties. transit, WSDOT and other 
interests. Sincc funds must be nquested by 
8 uansit agency, a joint funding effort for 
the transit elements of the Maser Plan 
m i l d  be undcttaken, with King County 
Metro as the applimt for these funds  

S Tennrportatioo Fuod. The Transportation 
Fund was also crated by the 1990 
Legislature. It was intended as a new 
general purpose trensp0rtal;On funding 
source ral iimilcd by the 18th Amendment 
lo highway funding. The motor vehick 
excise tax (MVET) is the source and the 
Fund is subject to legislative appropriation 
every two years. During the most recent 
two biennia. monies in the Transportation 
Fund w e n  primarily dedicated to Ihe 

Department of Transportation's Category C 
progm. to expand the capacity of state 
highways. Future allocations will be 
determined by legislative priorities, and the 
ground access transportation improvements 
could potentially qualify for funds from this 
source. 

Transportation Impmvemoot Board -1. 
The "IB is an independent agency founded in 
1988 that distributes funds through the Urban 
Arterial Trust Account (UATA) and the 
Transportation Improvement Account (TlA). 
Competition for funding i s  ficrcc and pro~ects 
arc ranked based on specific criteria. Thn 
UATA funds city and urban county road and 
street projects to reduce congeslton, improve 
safety, and addtess geometric and structural 
problems. The TIA funds P~OJCCIS tc allcvlatc 
congestion resulting from economic develap 
rnent and population growth. 

Reveout Bon&. The unfunded balance of the 
annual capiial needs are mumed to be fundad 
through the issuance of new nvenue bonds. 
The debt is assumed to be o f f e d  at u-excmpt 
rates and npaid through aperating rwencs. 
While the cumnt airline agreement is in fora 
the debt coverage nquirements i v ~  assumad to 
remain at 1.35. Th is  ratio establishes that fm 
every SI .OO of principal and interest owed in a 
given year there must be a minimum of $1.39 
available for debt atvice. "hut are no othca 
wastraints placed on the Yon's CpIylPcity to issue 
reyenuc bonds under the c u m t  arline agree- 
ment, a long as the existing bond covenants pn 
met. This assumption dots not swne of 
the prastlcal issues. such as the rocepr?bility of 
these debt loads on the part of ehe airlines. 
Some of thest issrics an incorporated in the 
analysis indirectly through the evaluation of 
CPE impacts. E:, testing the f i w i a l  impli- 
cations III ternis of CPE, the przrctid limits of 
debt i s s w  will be included. s ine  debt 
servict is a major component of airline corn. 
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When the cumnt airline agreement expires in 
2001. the assumption is the Port of Seattle 
would move to some form of compensatory 
methodology to detefmifie airline fees and 
charges. In a compensatory approach to rate 
making, thc airport authority is free to negotiate 
rates with ?he airlines m r d i n g  IO actual market 
conditions and policj guidance providing 
additional flexibility in financial rmagement. 
The agreement no lmga provides a guarantee 
of fu!l cost recovery as in the midual approach. 
The advanlage of this approach i s  any 
improvwncnu in operating efficiency or non- 
airline menuas no longer accrue to the sole 
benefit of the airlines by &wing the landing 
fa nquiremts,  

This change in apprmch would likely result in 
the need for a higher debt service coverage 
pnsnve iht Port's high credit nting. since the 
airport's revenues would not be direclly 
supprtrd by language in the airline agreement. 
ahcrefon. for all ensuing y r a n ,  it is assumed 
that B Qunonstrptrd debt coverage ratio of 1.5 
will be mainlained in tRe. years following h 
expiration of the c u m t  airline agreement. The 
w u l t  of using 8 higher ntio is that the Por~ 
would have IO gmcrak more revenues to cover 
its de& service n d s .  Ths effect of this 
assumption will be LO ndwv #IC effective debt 
Caplcily of the airport ensuring that the financial 
analysis is appmpriately mrrvntive.  

hnds in Avirtian Firmma 

'RK SaUle-Tammu Inkrt*ction;ll Airport serves 
a stmng r e g i d  origin ar#l dtstination market 
with service provided prinruily by air carriers 
facing tuugii prim conpttiiliwt. The long-term 
goal of the Port is to maintain a first rate 
facifity and provide for the growing demands of 
the regional market for air transportation 
miws. Tfre significant activity growth 
projected far the airport combined with the 
cuntinuing financial p~ssurcs facieg the airline 

industry has resulted in new ways of thinking 
about how aviation facilities are develop& and 
Operaled. 

S ine  deregulation in the late 1970's. the airline 
industry has undergone suhslantial changes, as 
the large carriers faced competition from small 
upstarts and fare wars became a commcm 
marketing smtegy. Over the years there has 
been a great d d  of rationalization in the 
industry as airlines have adjusted to reduced 
profit margins and increased competition. 
Thwe that have survibd, have generally done 
so by keeping costs down and equipment 
utilization up. 

In this environment, airlines an looking io 
airport authorities to be partners in keeping 
airline costs manageable. As a result. a 
premium is placed m maximizing the mum on 
the non-airline airport facilities and assets. 'ibis 
emphasis was a major catalyst for the recent 
rrvmtion business planning efforts at the Port of 
stattie. The outcome of this effort was to focus 
management T~SOUICCS on non-airline revenues. 
The Tollowing aims w e n  identified: 

Development of Port rul estate to its 

Maximize the ulilizatiwn of ~ u m t  Parr 

highest and k t  USE. 

faciirties. 

= Esiablish an aggressive cost management 
program. 

Maximkt  the Port's share of terminal 
mession revenues. 

Enhanix parking revenues by expanding the 
Port's share of the local parking market by 
developing additional parking facilities. 
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FINANCIAL ANALYSIS OF BASELINE 
CAPITAL PROGRAM 

The goal of the financial analysis is to provide 
a reasanablcnus chcck of thc Mas’m Plan 
Eapirpl program and preliminary phasing plan 
dative to Ihc financial capcity of Port. To 
accomplish this, the full *tal program was 
w m c d  to bc devclopad aceording m the 
d e d  at the u~umat itvel of scnricc. Since 
thc port’s ability to pars mots to W airlines is 
the primary financial ddn ; i r ion .  the imprrct 
of this dcvdopment program on the Fostt to UIC 
airlina was estimated and compared to recent 
U j I d U I C e .  

Restated. thc purpose of this analysis IS to 
c-lish the !mg-iange frnvlcirl capabrltty cf 
the Port iotakc on a capital program of the 
scale envisroncd in the Master Pian. Once this 
threshold dctnminatron has bea rrudc, Lhcn Ihe 

undenilLar at a significantly greater level of 

planning proms. Thus the nwlk of thrs 
uglysis should d y  be conridatd valid m the 
amtext o? the 0vern)l long-term financial 
capacity. and should not b: inlerpred as an 
evaluation of any qwr;ifg financing p h  for 
nas-tem capital improvements. 

fhe benchmark fist qf the t h d m l d  capacity to 
fund the Mastn Plyl program and h e  olhcr 
avubon nlalcd capital needs is assumed lo biz 
the cumnt Port policy of mntaintng a CPE at 
a. below $7.35 unul k y t u  2oM3. This l~rd 
of airline ca~r has batn eptablishad by policy 
and as such is IU# UI explicit limit 00 the F”s 
financial capacity. A capital prognm Ihal 
rcsulud in greater CPE impacts could bc 
undertaken with the concurrence of the Port 
Commission and the affected airlines. 
However, for the purpovs bf this analyws, the 
policy wit1 k w a l e d  as sa actual meas~re of 

ad dcvelopmcnt of the Pmgm Wi!l ‘nt 

detlil a5 par? of he port’s m d  capital 

f imcra l  capacity and aCGeptab1hty. 

Metltod4Aogy 

A sketch planning model was dcvelopad to 
analyze the financial implications of the Master 
Pian capital pmgram. Thc model i s  based on 
exisung Port of Seattle models including the 
aviation debt model, the capital funding model 
and the aviation business plan modcl. The debt 
model was modified for the 25-year Master Plan 
planning horim and used as thc wft of Ihe 
sketch model. Simplified versions of the upital 
improvement planning and business plan modcls 
wen developed, and incorporatad into the debt 
model structure. Thc nsult is a model 
framework that analyw the CPE impact of 
ailernative capital development scenarios at a 
conceptual level of detail appropriate for the 
putposer of this analysis. 

For the most part the assemptions underlying 
Ute analyss atl! b a d  on historical data. T h i s  
w dorre to ensure that the d y s i s  be 
appropri;rtcly conservative and that revenue 
foracarts bc r c w ~ b i y  achievable. The 
following arc he major a3sumptions u d  in the 
financinl analyss. 

progmm is organ& according to PhateJ uK1 
defined in krms of constant dollar estimates. 
Tu analyze the financial implications of 
developing the p j e ~ t s  m r d i n g  to the 
pIopovd sckdule the progm must be oede- 
f d  in m s  of annual ca@W o l p e n d i t u ~  
reflacling gUK3-d colt escalation. To pcoom- 
plish this the Clollu vaiuc 6tinutc of n c h  
MaJttr Plan phase was divided equally by the 
number of y w s  in h e  phase and the resulting 
cnrh flow was inflated at UI annual me of 
4.0%. 

Phrtiltgl O f  c8#td sp.ndq. caplfd 

Capttd Funding Sources. Thc specific 
assumpGons abwt the availability of capital 
funding fcsources arc discussed for each of the 
major sources of funds. 
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8 Airpon hpravement prosrRm IAIPI: 
The available AIP grant funds are assumed 
to be 520 million per year for the first 5 
years. A h r  the year 2000, it is assumed 
that AIP grants will be reduced to entitle- 
ments only. The estimate of AIP entitle- 
ments is iaken directly from the Port of 
Seattle business plan up to the year 2005 
when the AIP contribution reaches S5.0 
million, subsequent years are inflated from 
this level assuming an annual rare of 4.0%. 
Since d i r n t i o m t y  grant funds are not 
assumed after the first phase, a higher 
balance of capital projects must be funded 
through ocher SOUICCS, which will likcly 
increase the istimared impact on the cost 
per arpianemcnt. Thc result wilt bt a 
conservative estimate 0: the financial 
implications. 

8 Passenger F8@ty Ch8rges fPFlM. The 
projected PFC rcvwucc am based on the 
growth in mal cnplanerrmts. The 
estimated enplantmmts for a given year are 
multiplied by the rate of IIIC PFC. 
Cumnl ly  the Port recares an avmge of 
$2.45 per aplulcment. This amount is 
yeumecl to remain coclsw~t with ik 
exccpt~on of:! futun adjustments tx, (he fee. 
the fint in Zo(w and the other in 2016. 
l W  adjuumenb pn wumed to account 
far the Iw of p u r c b n g  pawe? due to 
intlation. lnf latm is assumed to ae an 
average of 4.0% p r  yaw. pis a result ;k 
PFC i s  increaCa0 io M avcrrgc of $3.63 pes 
cnplanement in 2006 and 85.37 in 2016. 

Avlrt i~n Dewbpnmnt fund. The 
p j ~ c t t o n  of available ADF funds is 
determined by the annual cash avrulabie 
atkr di olher opcmhng, mainrena.nct and 
debt S C I V I ~  expenditures have bum 
addressed. Thus ADF funds am qual  lo 
the net incorn  from opermons. T ~ G  
assumphons about operating Tcvcnuu and 

expersses an discussed below. 

O t k  GmPt Rsvenuac. The other grant 
souras that am assumed to be availsble 
includc: fedcral and sWe W w a y  and 
transit sources. For the purposes of this 
analysis it is assumed that the Port of Seattle 
will qualify for matching grants for all of 
the roadway and transit elements of ttce 
Master Plan. Thr amount of these grvit 
funds is usu& to be SO1096 of the censtmc- 
rim ma. Given the relatively small share 
of total capital nguireinent~ that would bc 
eligible for these funds, the impact i s  not 
e x p t c d  to be substantial. 

Use of Rewnue Debt.  Tk WKZ of thc 
annual c a p M  needs are anrumcd to be 
funded through thc issuance of aviation 
fcvenlle debt. All new dcbl is amortized at 
8.0% ptr y a u  for a priod of 25 years. As 
previously discussed. the debt service 
mtmge requirement wiil be 1.35 for 
remaming yean of Ute W c  airline 
agreement. Fer 111 ensuing y w s  the 
oavcrage tequirew,t is pssumal to be 1.5. 

A k h a  R@wnuab. As discussed earlier, the 
key firuncd indicator is the change in pirim 
a t s  In this analysis. the airline wts arc 
tstlmatad by fonoJtlng h e  future n v c n ~ t ~  
from the airlincnlated Port businesses. The 
foracvt of these mmnue~ is  bwd m the 
mehdologies cstablishtd in thc ~ u r m t  brJIc 
airline agrmncnt. Mter 2901, adjustmenu 
wen made to these mdhodologies consistent 
wth a shift u) a compensatory approach LO rate 
making. 'Ke following am the spcific 
auumphons undeflying the fcytnue e~timaft fa t  
the 2 clwts of airline suyported rcvenoe~: 

A&tiehi. ?Ac rurficld ~ v c n u c s  arc pn- 
dominantly dtnved from landing fets. n# 
larding f a  i s  dculated as a residual value 
until 2001. For phesc years, all costs hi 



B 

f 
i 

4 

4 

I 

i 
i 

. . , .  AIRPORT MASTER P L A N  U P D A T E  
. e .  . .  * .  

have not becn accounted for from other 
aviation revenlies are recouped through the 
landing fee. After 2031, the landing fee is 
determined as the lsrger amount between 
using the cumnt midual approach or an 
inflation adjusted minimum compensatory 
rate of $2.10 p e p  1,OOO Ibs of landed 
weight. The minimum landing fee is 
inflated using a 3.0% annual escalation rate. 

remdnd. The tmnid  menw am b a d  
on the thtu-pan reatal charge cumt ly  in 
use. The mlal pate provides the Port with 
a return on its terminal assets. its hnd 
assets and a fecovery of terminal operating 
and m a i n t u w a  costs. The terminal return 
is detaminat by the a n n u a l i d  value of the 
port’s inv-ent (amoniud over 40 y c a r ~  
at 8.5%) divided by Uu total mtablc 
square feet of terminal space. The invest- 
ments in facilities ;m updated annually 
based on the construction program. The 
land component of the terminal rental rate 
is bascd on the increase in the value of the 
land under the terminals. ?’he annull 
charge is determined by applying m 8.5% 
return to the value af thc land. Finally. the 
OdCM charge is based on the W termind 
operating costs lcop the terminal d m  
revcntlts. up to a maximum of 75% of !!M 
operating costs. The only change aftcr 
2001, i s  to inctmse the m v e r y  of Ihe 
O&M expenses, by assuming fu:I rrcovtry 
of the airline’s & of knninal operating 
and mainteMncl expnditulw. 

Ntm-Ak/h Revmum. Sinoc the lEey 
financial iswe is the Port’s ability to fund 
capilal needs while minimizing the increase in 
the ra~a aid charges to the airlines, the most 
important determinant of the overall financial 
capacity to fund the Master Plan improvenients 
is the projection of non-airline mvenues. The 
greater the funding share that come! from non- 
airline sources, the greater the financial 

D 

capacity. The following arc the key assump 
tions underlying the projections of non-airline 
f c y Q l ~ :  

Ground Access: The ground pccess 
revcnucs am had to the growth in the 
number of available parking spzm. A ntio 
of the cumnt total  venues per available 
parking stall w derived. This estamate of 
gmss parking yield pr stall was assumed to 
wntinuc throughout the planning horizon, 
adjusted for inflation uung a mmrvertiye 
estdation factor of 2.5%. The pa stall 
ltvu~ut yield is appld to thc number of 
parbng stalk available in each y u r .  
Growth in the numbex of available stalls is 
tied to the development program. Revenues 
associated with the employee parking at the 
murp~n wen estimated using P cost l c ~ w c ~ y  
approach to the required investment in Umc 
facilities. 

Qncoss&ns: “he concession rtvenw 
art based on a factor relating gross termid 
non-airlint concessions with total 
enplancmmts. Conccuion fovenuu UE 
expected to ~ n c w  P) a result of 
enplanernen! gmwvI. inflation. and an 
emphasis on impmvlng the c m t  
contusion yields, As a rrwlt. fm the fint 

enpianemat figure was increpsed for bdh 
mflahon an0 to reflect the Port’s 
mmmitmcnt to optmizing its amxwaon 
yields. For the years after 2005, the only 
growth in the pu enphmcwmt income 
factor is doe io price inflation, which for tht 
p u r p u ~ s  of this analysis is w m e d  to be a 
conservative 2.556 per yar. In each fonc- 
ast year, the per cnplancment figure is 
applied m the number of enptvremtnts to 
esumate gross revenues. 

CamnhwcMP#pertks: T k c o m m e d  

10 years, the c u m t  mut pa 

PrOpedU t ” h U e  PrOJdOnS UC bpped (KI 

6-1 f 
-- I_ - 
The PRDAvtalron Team 



AIRPORT MASTER PLAiV UPDATE 
. . .  . . , .  

analysis develapad during the current 
business planning process for the period 
19962005, which project an average annual 
growth rate of 10.3%. For the subsequent 
years, annual growth in revenues is 
assunned to be 6.3% per year. This 
assumes that the commercial properties line 
of business would directly provide all 
xckvant facilities curd services called out in 
the Master Plan. One of the key business 
planning strategies calls for turning some of 
these facilities and services over to private 
interests. which would reduce the revenues 
accruing to this line-of-business in exchange 
for outside investment in Pori facilities. 
This issue is discussed in greater detail later 
in this section. 

AviaUon Division Upurating Costs. The 
annual net operating income is a key factor in 
the funding Capacity of the Aviation Division. 
As such, the projections of annual operating 
costs 8n a key element in the estimation of the 
overall financial capacity. The estimates of 
annual operating costs an based on a e  current 
business planning assumptions for 1Y96-2ouO. 
Consistent wih Port policy, these estimates 
assume that all administrative CUSI cakgones 
remain constant at current ievds throughout this 
period, while other costs grow by an annual rate 
of 3.5%. The cumnt cost breakdown by cost 
center is presented in Table b3 dong with the 
assumed d a t i o n  factors throughout the 
planning hodton. 

For the cost centers where no cost sxalatton is 
assumed fer W6-2OOO. costs are increased by 
3.5% per year to the year 2020, the same rate 
of inflation assumed for the non-administrative 
functrons. The. overhead allocation, including 
the Pier 69 allocauon. is assumed to remam 
constant, consistent with Pon policy goals. The 
costs of debt service account for both the 
c m t  outstanding debt and all new issues to 
fund the Master Plan and other improvements. 

These cost mumptions art based on an 3 

aggressive cost management program and will 
require ongoing management scrutiny in order 
to ensure adequate levels of sewice are provided 
to accommodate the projected demand. Since 
these goals are integral to the Port’s general 
management policies they are appropriate for 
planning purposes. 

Distribution of Costs. The distribution of 
costs to each of the lines of business i s  an 
impofiant assumption. unce some of thc 
revenues are based on cost recovery 
mechanisms. The distribution of operating costs 
is show in Table 6.4. Overhead dlocabons a n  
distributed diffenntly than aviation operating 
and maintenance costs. These assumpPlons are 
consisteat with cumnt Port Business Planning 
assumptions and Port policy direction. 

Cap&& Funding PrQsrom 

Attempting io fund the demand-driven Master 
Plan schedule would mult in the capital funding 
program presented In Table 6-5. As is shown. 
the total capital program would nqu i re  
approximately $3.3 billion over the next 25 
ycars to fund the Master Plan items ard the 
other non-Master Plan projects. The difference 
between this figurn and the mDnf capid p q r a m  
wiimates pnsEntcd in Table 6-1, i s  due 16 the 
cost of general inflation (gsruf i i  io be 4.0% 
pcr YW). 

The mum of the largest share of capital 
funding, over $1.1 billion, is estimated to mmc 
from the issuance of new revenue debt. hn 
almost quai share of the capital rcquinmmts, 
just over $1 billion, would be raked through the 
passenger facility chargs. Combining these 
sources with the ADF funds of over $800 
million, means k??~t almost $3 billion would be 
generated or supponed by the iisus and tenants 
of the airport over the W year period. This 
amounts to over 90% of the total capital funding 

9 
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3.5% 
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rcquiremmts, with the. balance coming from 
grant W U W .  

The phasing of the demanddriven scenario 
requires a substantial portion of the capital 
program to be funded in the early years of the 
program. However, new debt is only needed to 
makc up funding shortfalls in only the fint IO 
years. After 2005, thc program is h-kd 
artircly using available cash sources. 

hp&l OR Ai&I#S 

To fund such a pmpram will require a dgni- 
ficant incmue in tiK nvcalles generaled by thc 
activities at the airport. As dirussad earlier, 
any costs which cannot be met through inctarer 
is the net incame from non-sirline activities will 
plps through to the. airlines in the form of 
i n c W  Wing fa%. Figure 6-1 graphidly 
pnsents ihe projactal op?rating revenues 

As Figure 61 demonsirates, a large share of rhr. 
capital W.+~RIMI~J  in the d y  years a- 
ncoupal  through airline f t e i  and e w e s .  In 
fact the proportion af oyenting n v e n m  paid 
by the airlines incpearw from approximately 
50% to 56% by the year 2000, before returning 
to lower Icvcls. Cbcc the initial spike in thc 
capitai program i s  addressed, the airline shut 
of operaling revenues gradually declines untii it 
reaches amproximately 4% in 2020. 

Table 6-6 fwuscs dirrctly on the finamid 
impact to thc &lints resulting from Ihe 
development of the demnnddriven wid 
program. This table pnsents the projected 
airline fees required and Rhc resulting cost per 
mplanemeni impacts. Tht CPE is shown in 
both inflated dollar terms pnd wskn t  dollar 
!ems. djusted for a base year of 19995. 

Funding IAe baseline program would result in an 
increase in the airlines' CPE. above the Pu3's 

tcquired to fond che &m;mddriveri ~mnatio. 

target of $7.35, measurcd in Inflated dollar 
~ r m s  and after adjusting for the efW:ts of 
intlahon. The &mated CPE for the Year 2000 
of $10.74 is $3.39 above the c u m n t  policy 
target. 

As Table 6-6 shows, the airline costs arc 
growing faster than enplanements. This is 
rrflectee in the h g e  increases in the CPE OVM 

compand w subsequent years. These valucs 
erc gradually r c d d  over the next 5-year 
pwiod. and firxiilly return m c u m :  levels by 
thc year 2005. The large drop in CPE between 
2003 md 2 W  is due to thc retiremen: of exist- 
ing revenue bonds, which reduces Ihe deb1 
service requirements substanbaliy. 

Whik thc baseline p m p m  would result in a 
CPE that is significantly higher than the =get 
Icvei. it  i s  not beyond levcls e x p e n e n d  at 
crrher iurponS. Thus. if the CPE impact of the 
demand driven scenario could not be substanti- 
ally Icwnal, then the. Pofl could, with the 
concurrenix of the arimes. proceed with UIC 
W i n e  Master Plan propam. However, it is  
Ihe policy of the Port to provide an approptiatc 
level of SCWIW at a rtatMlable aw! to its aithnc 
ICmanLs. thtrelure. Ihe foibwmg sectam 
c x p l o ~ ~  thc opbann for reducing the CPE 
impact of the Mattu Ptrul, 

FENANClAL STRA TaGlES 

Relative to the c u m t  CPE of S.61 and the 
Port's target of $7.35 the funding p i a m  
pm&nccd in the &rmnddrivm sccnano 
involves P sigcuficantly h i g h  cau impact to the 
airlines. As a d t ,  to rshicvc the p l l ~ y  
target ?he gap beween the. c u m t  CPE nnd the 
ievcls projeed undcr the basciine conditions 
Daeds Io be namw&. Slnce the fiFanctal 
msmnt appears 16, bc more of a functim of 
the hming of program development, the %oIumn 
couid lie with strategies that m i d  duct the 

thc first 5 years of progrpm devckoFiiwnt as 
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cost impact during the early phases, by reducing 
the d e  of the pmgram. deferring costs, or 
increasing available resourn.  

Them are a number of potential mechanisms 
that would accomplish these goals. This section 
discusses some of thc smtegies that could be 
employcd to reduce the impact on the airlines, 

impact on projeered CPE levels. Many of these 
m z g i e s  at currently part of the Ariabon 
Business Pian, but were rat assumed in the 
baseline analysis to ensun Ute approach was 
appropriately sonwvative, defenslble and 
consistent with previous Master Plan reports. 

In the CPE comparisons presentad in this 
section, the crrrsmt dollar (1995s) trend is 
used. This estimate provides the best 
opportunity to cornpan future CPE !evels with 
cumnt expwiurcx and with respat to the 
W i n e  assumptions. since the effects of the 
olpitll pmgmm are isolalal and the impact of 
g a d  intlation is removed. As a result, the 
real effect of each strategy can be evaluated 
w i w t  the dntorting effects of when the CPE 
impact (x1cufs. 

and p v k k s  M evaluation of the ptential 

Plogrm cost R ~ u c u o n s  

One of the areas which may provide opportun- 
ibes to d u m  the cost of facility development 
is in the definirion of the program. The 
following are examples of strategies that could 
be employed to achieve program cost savings. 

Design Changes. The cost estimates 
prcs~rkd in the Master Plan assume a level 
of design and architectural finish that is 
consistent with the Port's desire for a high 
quality public facility. There may be 
opportunitia to reduce the costs of the 
program during the next phase of design 
development by duc ing  the level of arch- 
itectural finish or engineering complexity 

for some projects. In addition, ?he cum1 
estimates assume generous design aMt c~ll- 
smction contingencies. which may o v ~ t e  
the final construction cost amounts. 

Uss Existing Fill Material. A substanantial 
element of the airside costs can be attributed 
10 the need to purchase fill inaterial for *& 
grading under and near the third runway 
area. A strategy which could n d u c e  this 
cost dement would be to look for passbIe 
fill matenal on existing PQH pzoFmics. In 
addition, the mts assumed fo: the fill w ~ n  
based on known mm. Given the we 
volume n q h d ,  those costs am likeis to 
vary and could be lower depending on 
sources and suppliers. 

Scheduling. Stretching ihe program 
development could offer opponunrties to 
reduce the costs of some pspccts of the 
program. For example. longer mstntctron 
schedules could reduce tl?e n a d  for long 
work shifts and provide sow! cost efi- 
cienciCS. Another potential area for savings 
would be the increased flexibility in timing 
for Ihe purchase of 81 materid, which 
would allow for grazer pnce competihon 
and reduce the influcncc of seasoh7) prim 
fluctuations. 

Changes In Pmgrin, Ekmnts. Another 
way to reduce the scale of the program is to 
choose lower mst devclopinent options. 
For example, rather than building in the 
ability to expand rrmcollm 'A' to 
accommodate international m i c e ,  thc 

acmrnmcdate the needs of domestic flights. 
By selecting a lower cost option, the impact 
to the airlines would be reduced. 

To illustrate the maximum sensitivity of the 
CPE analysis to changes in program elements a 
scenario was run which assumes the c0nw-u~- 

pregram ooutd be reduced to d y  
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tion of a 7,500 foot runway instead of the 
baseline assumption of 8,500 feet. Since the 
investmen: in the third runway is one of the 
largest capital elements in the Master Plan 
pmgmn. this scenario would represent the 
largest pc\tenlial cost difference resulbng from 
changes in the early phases of the Master Plan. 
This approach would reduce the airfield dated 
costs by approximately $54 million in the first 
phase of the prognm. Individual reductions to 
othcr program elements would have a smaller 
impact. though a Scnes of program changes 
could be implemented that would have a similar 
CPE impact. 

Table 6 7  eompares thc constant dollar (no 
inflabon effects) CPE in the Bascline scenario 
with the estmakd constant dollar CPE assuming 
thc lower runway cos&. The constant dollar 
CSII~ICS ?re used so h i  impacu from changes 
in diffemt years will be comparable. As the 
table shows the reducbon in the cost per 
enplanemtm~ reaches a maximum of W.45 in the 
year 2000. which represents an improvement in 
that year of approximately 5.0%. 

‘To evaluate the effect on the CPE relative to the 
policy target of $7.35 the effects of inflation 
mast be cofisi&fedcd. The CPE in the y m r  2000. 
measured in inflatrd dollars. is est~maled to be 
$19.19, or above the cumnt policy target. 

Program Phasing 

Another strategy for reducing the cost impacts 
io the airlines is to chage the timing of the new 
development activity. As was shown in the 
baseline analysis, most of the financial capcity 
issues arise early in the development program, 
when oyer SI billion is required in the first 
phase alone. or#r this initial burden is 
overcome. there is excess financial capacity in 
the laler yearr of llne program. Therefore, 
mechanisms that would serve to delay the nerd 
for certain pmjects. defer costs to later phases, 

or extend capital outlays over a longer period of 
time, would likely reduce the CPE impacts of 
the program during the initid phases. 

rn hpoved Facility UUlixation. One 
method of delaying the nged for new 
facilities is to improve the utilization of 
existing facilities. This has been identified 
by Port staff as a major short term 
d.iective. An example of this appro9ch 
include the expansion of the Federal Fxpres 
facility which will enhance operating 
revenues without affecting *e capacity of 
the airfield, s ine  most of ~kse flights occur 
during the off-peak pxiods where 
significant excess capcity exisfs. 

m Defer Costs. Potentially the most effective 
mccchanism availabie to reduce the coski in 
the early years is to defer projects lo later 
phases. The result of this would likely be a 
duction in the level of service, as 
congestion in the peak periods would strain 
the terminal and airside capacity of existing 
facilities. In addition, the cost of the 
deferred projects would likely i n c r m  due 
to the effects of inflation. Therefore, the 
implied tradeoff is between the comfort and 
level of service in the terminal spaces and 
the short-term financial impct to the air- 
lines. Projects that are needed to nuinlain 
the safety and security of the airport 
facilities would receive fop priority and not 
be subject to deferral. 

To evaluate the potential impact resulting from 
changes i.n program phasing, P deferred wsi 
sc%nario was developed. As with the program 
elements analysis, a scenario was developd 
whereby runway consu~ction costs were 
extended over a longer penod of time, Due to 
the magnitude of the airfield costs requirements, 
this d o  likely represents L+e outside range 
of the sensitivity of the CPE analysis to Ihe 
deferral of projects, re:ativt to the demand- 

...B 6.18 
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driven Master Plan. The total deferred Master 
Plan costs resulting from this change amount to 
over $170 million. or approximately i7% ofthe 
&line Phase I program. The balance of the 
program is assumed to be phascd BS in the 
baseline scenario. 

In addition to the defened cost items in the 
Master Plan program, projects in the back- 
ground capital program wen also identified for 
deferral. Of the 3459 million of 'Olhcr 
Capitalb projects iF Phaoe 1, approximately 567 
million were determined io be appropriate for 
d e f e d .  Therefore the lotid vdue of projccts 
deferred from Phase I to Phase 2 is 
approximately 5287 millim. 

Tabk 6 8  pnrc?.rs L !  zw1t.s of using the 
deferred cost sceoario. This option provides 
greaser cost relief than the shorter runway 
length in the prcvious example, The maximum 
WSI savings occur in the year 2000 where M 
constant dollar CPE is reducal by 51.84. which 
rep-nts a savings of appmxinwdy 20%. 
Ihe CPE in Ihr year 2o00, mmsural in in&& 
dollnn. is estimated to be $8.51. or 51.16 
above the cumnt policy target. 

The airline costs an projected tc be marginally 
highzt in the later years when the d c f e d  
projects an added. t~awevtr. since Iht 
financial capacity is greater in these years Ihc 
impact is small, as e v i d c d  by the s d l  
increase in the CPE and e s p i a l l y  when 
compared to the savings in &e early yeam. 
While the option of dtferring projects offcrs the 
potential of significant cost niief, scrvicc: levels 
may mi be xcqlablc if this were the only 
method used to bring the CPE casts down to the 
$7.35 level. 

Non-airin8 R%venue Enhancements 

Since t.he total costs that can ,be p s c d  through 
to the airlines i s  the major consideration in 

&min ing  financial capacity to fund the 
Master Plan program, increasing the non-airline 
generated operating revenues would provide 
additional tinancjai capacity for capital 
devebpmmt. This was one of the key &JW- 
tives identified in the Port's Business Planning 
efforts. As such some of the non-airline 
revenue enhancement slrategies have already 
k n  accounted for in the &line revenue 
fonustr lhough to m n t a i n  a conservative 
posture. m y  of the Business PIvl strategies 
were m included. TBe followng are some 
examples of potcnttal strategies which ewld be 
employ& to improve the performance or the 
nm-airline lines of bunnw. The €lusiness Plan 
has evalual#l these and many more polrnual 
waugics and Porl staff are c u m t l y  in the 
p w  of implementing thwe which offa 
pmmisinp, rriurns. 

1 Pricing of PlDrt Prodded PwbUc servicas. 
The Port could look to mse non-arrline 
revenues through increases in prices chargab 
for Post provided services. Pncc adjust- 
ments for pblrc on-site puking is prhaps 
the best opportuiuty to achieve significant 
be~cf i t  F i ~ n  &is option, though it would 
i i k l y  come 91 a public ntnttons cost. 

Fmni-lowl &venues fram leases. 
Anocher strawgy h t  cwld be upcd to 
cnhnu she non-airline rwmim would be 
to strwrun future legses to achieve mom 
up-front re~cnucs, must likely in the form 
or m t  provldcd capita! improvements. If 
these improvemerits were programntcd, then 
capacity wouid be fned up f@f other sapid 
d S .  

bRpove Ret&! com&#iofi &-. 
Under the current m u t a  concessiar 
agreement the Port is pllowcd IO retain 
earnings to pay for capital pro]ects. Tu 
opumizt the fwcnues generated by mail 
concessions and increase the potentmi for 
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retained earnings, the Port has proposed 
instituting a monitoring program to track 
pricing and service levels for retail 
concessions. Another strategy that has k n  
proposed is to develop a comprehensive 
concessions master plan to evaluate the 
types of retail activities offered ar.d to 
optimize revenues by improving the mix of 
activities. 

8 Accelerate the Devetopment of Parking 
Facilities. The Port-owned public parking 
facilities are the most significant, directly 
control!ed. contributor to non-airline 
revenues. As a result. the Port has an 
opportunity to enhance the non-airline 
=venues by accelerating the development of 
ncw parking facilities and captiiring more of 
&e projected parking demand. The tdeof f  
for this strategy is that it requires 
subs!antial upfmnt capital investments to 
achieve these higher revenues. 

To evaluate the potential impact of enhanced 
noa-airline revenues. the accelerated parking 
development scenario was analyzed for its 
effects on total airline costs. The baseline 
puking program was adjusted by moving half of 
the number of parking stalls in each phase up to 
the previous phase. The total number of stalls 
would remain the same. only the rate of 
consmction is accelerated. 

Table 6-9 shows the impact on airline costs of 
accelerating parking development is relatively 
small. Thc maximum savings in the first 10 
years occurs in 2031 where $0.13 is miuced 
from the baseline CPE. which represents a 
1.5% savings. If measwed on a percentage 
basis the benefit increases somewhat after 2001, 
as the :oral impact remains at a minimum of 
SO. 12 per enplanement until 2003 while the iota1 
CPE continues to decline throughout these 
years. However, this does not appear to pro- 
vide a significant opportunity to reduce the 

airline cost burden. The CPE in the year 2000, 
measured in inflated dollars, is estimated to bz 
$10.63, or $3.28 above the current policy target 
and only $0.11 better than the baseline scenario. 

Other Financing M6chanisms 

The final category of financial strategies 
addresses non-traditiional financing mechanisms 
to stretch the Port's capacity to fund capital 
improvements. T h i s  collection of s'mtegics 
includes a number of privatization options that 
either provide an opportunity to atlract outside 
financing. or provide an opportunity to reduce 
the cost of project development or operitiort, 
which would in turn provide additional capital 
financing capacity. The fo!lowing are some of 
the potential public-private ventures that could 
be considered. 

Third Party Qevelopars. Om mechanism 
which has been proven to attract ouiside 
investment is a Build-Operate- transfer^ (BOT) 
approach to project development that brings 
private financing. In this cast, a project with a 
clwly identifiable market could be turned over 
to a private entity with responsibility to finance 
and build the project. The private concern 
would then have the opportunity ta rccaup its 
capital and earn a return on the inrestmen( by 
operating the facility for a finite period of time, 
after which, the facility would be transfew& 10 
the Port. The hydrant fueling system is an 
example of a project that might be a candidate 
for this type of mechanism. The advantage of 
this approach is that needed impmvements ate 
funded by outside sources, which extends rhc 
Port's capacity to address other needs. The 
disadvantage i s  that. from the airlines point of 
view, this mechanism may simply transfer :frt 
costs associa:& with !his service to mnollier 
entity which may not provide an actual 
reduction in airline COSIS. 

Special Facility Financing. The use of special 
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TABLE 6-9- 
IMPACT OF ACCELERATPD PARKING DEVEUIPMENT [a1 
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facilib financing is similar to Ihe previous 
example, in that the pmposa4 facility is financed 
indqmdently based on its twenue generating 
capocity. To be effcclivc, the Port would nczd 
to dcmstruc that revenues thai would 
otherwise be avaiiable to support existing debt 
obligatims were bdng divencd to tt” *is w 
pmject. Thc most likely undidaw projects 
would involve a singk large tcnant with wiid 
corparate d i t .  since this mire of financing 
may qu i re  the taran: to use its wrpomte credit 
ps pacurity for the debt isuc, €ismlially the 
b i l  ww:d be providing rmoursc to the 
Mholdca, in the m n t  that debt stvice 
commitments were nor met. The Port wouM 
m\inuc to own the facilities. however. the 
bunt  would bc pmvviding, credit wppon foi the 
financing. In n tum for putting up this security, 
the tenant would gain access m u - a e m p t  
financing ram. 

Turnkey Plo&ct &v&pmM. A privatia- 
tion optin which may provide opportunities to 
reduce the cost of project devdopmt is the 
turnkey approach, which involves the private 
sectat isi t! design, msinn%m and possibly 
the opcntion of the facility. Thc turnkey 
approach a s s u m  that the Pon would prepare a 
Request for P m p a ! ~  to design, build and 
pouibty operate a candidate facility. Tht RFP 
wouid contain general design id p r f o r r m n a  
paramWs and some preliminary errgineering 
analysis. to allow u# b i h  a nvMlabk 
understanding of tht design. consru~ticwr and 
opcntionrcxpxlationslnd pxcntiirl msuainu. 
The successful bidder would then nqotiaie P 
contract with thc Port‘s expcctaiiuns regaxding 
the facility they are buying in exchange for a 
guaMtccd maximum price fmni thr bidder. 
The only reason U, pursue this approach is if it 
muld Be demonstrattd that ir *vak entity m l d  
build ult facility at a lower cost than the Port. 
even after the wccrssful bidder is compensated 
for their efforts. 

Mon.gemcmt Conrracr. Another mechanism 
that may offer OpPornrnitieJ for enhanced capid 
finance capcity through cost savings is contract 
management. The public operation and main- 
tenance of facilities can be hampered by 
inflexible civil =mice provisions, labor 
agreements and cumbenome hiring and recruit- 
ing regulations. These tendencies can increase 
the cost of prwidirig services. As with the 
turnkey Mot?, if cost savings could be 
demonstrated as a nsuit of a contracting for 
s w i m  that would otherwise be performed by 
Port staff, the financial capacity of the Port 
would enjoy marginal benefits. 

To evaluate the pottntial impact ofimproving 
the firuncial capacity through the use of third 
party financing mechanisms, a scenario was 
developad whereby ccrtain projects that offer 
the potential to attmct interest from outside 
inreston where assumed to be funded through 
one of these mechanisms. A told of 18 projects 
valued at 2250 million were identified. All of 
these prqjects atr s h c d u l ~  to be completed 
during the first 2 phases. with the majority of 
the inrwimcnt required in Ihc first phase of 
program developnicnt wbcre the greatest 
financial capacity improvement is pssible. 

Since it is  assumed that funds would be 
availa!~le from outside sources, these pmjects 
wen simply removed from the capital funding 
analysis. I f  this were the only change in the 
analysis then it is obvious that this would 
significantly reduce the impact on airline costs. 
However, since these projects are turned over to 
privaw interests to finance, build and e@, 
the will lose the sperating revenues that 
would have been gewraied by these facilities. 
AS a nsult. ihc o p t i n g  revenues must alsa be 
r u l u a d  by an amount agpmximatcly equal to 
the Port’s erprrted mum on these investments. 

After mafung adjustments for the r e d u d  
capital needs and the offsetting reductions in 
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operating revenues the impact on the CPE was 
evaluated. Table 6-10 presents the results of 
this analysis, and mmpvts this scerario with 
the baseline conditions. 

The net effect of turning thcsc projects over to 
the private sector is a significant improvement 
in the o v c d t  financial capacity to aceompiin! 
the Master Plan according to the demand drivm 
phasing schedule. The airline costs are reduced 
in all years, peaking in 2ooO with a savings of 
$0.84 plr enplnmmult. a 9.5% reduction over 
the barcline CPE. The maximum CPE. mea- 
sured it\ mnstanl dollars urns. is d e d u c e d  from 
$8.83 m $7.99. The CPE in the year 2000. 
measured in inflated doltan, is  estimated to be 
$9.72, still tubstantially above the C u m l  
policy tatgat of x7.35. 

The basic fuanciai benefit f m ~  using 
non-traditional financing mechanisms is to lradc 
income that would be earned in the future. 
where there is projected CXCCSI financial 
capacity, for up-front capital financing during 
the period of maximum fapacity constraints. 
Given the developcnurt schedule. this approach 
is pvticularly effeaivc in reducing the cost 
impacts on the aiiriinu. 

FlNANClALL Y CONSTRAINED SCENARIO. 
AN ULUSfRATTVE EXAMPLE 

Thc finarcrial stra&gics distusscd in the previous 
section all pmvidsd sow improvement in the 
overall capacity of the Port to undertake the 
capital program envisioned in thc: Master Plan. 
None of the straregits lhat mn evaluated were 
sufficient to independently allow for the 
wmpletion of the capita! developmimt plan 
without P substantial increase in the historic cast 
pcr enplanernent in constant dollar kmis or 
within the Current policy pameters. However, 
combining some of these strategies may provide 
a scenario that meets these objectives. 

To evaluate such a scenario, the baseline Master 
P h  wa adjusted to reflect following c h g t s :  
assume the deferred cost plan; provide pvbng 
facilities based on an acw,If;itraced development 
achcd~lt: and, assume thc m i m u m  use of out- 
si& financing. This xcnvio maintains the 
8,500 foot runway option. 

Cap@id Funding mop- 
Dewloping the Master Pian improvements 
uzurninp the itppl:~&ur~ of thc f inacid 
strategies defined for the financially cons!rmed 
rem0 would yield the funding plan presented 
in Tablc&lI. As is  shown, the capital 
program d s  am rllghtiy icss than 53 billim. 
over & next %5 years. with the largest sh3n cif 
t h e  funds, mold ulan $1 billion, coming from 
pasengn facility Gbgts. The Wkt largert 
sham of funds is estimated to be from the 
issuance of t l m ~ s l  $t  billton of new fev.*luC 
debt. or 32.4% of lk program c ~ t s .  The @Id 
capiul program that is supported through the 
opcnting income of the f sc i i ibs  is over $2.4 
biliicn. with the balance coming from grant 

ThlJ table d m  nM 1ncl& phe $250 
million of projccb that w n  mmed u, be 

Xmpoct on AMm Costs 

sou-. 

fun&d thvough outside YWTCCS. 

As with the bastine scenario. a majority of tht 
capital p q n m  needs are ma through growth 
in operating iyvenw. Figure 6-2 g n p h i d t y  
praentJ Ihe projections e f  operating revenues 
for hxh airline and non-airline sources. As is 

:hrough f e a  and charge% to the ?irIim 
incrrves during h e  fist phase of Iht program, 

with cummt experience. However, the short- 
tcnn f r m i l l  impact is substantially lowe than 
was pmjsted in the demand-driven scenario. 

tooking at these projected revenues from a CPE 

Shawn the proponion of w reVMUCS n i d  

a d  gndiiiilly t e t ~ n t s  U1 levels W,siStent 
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TABLE 6-10 
IMPACT OF MAXIMUM THIRD PARTY FINANCING i111 

1996 
1997 
1998 
1999 
2000 
2001 
2ooz 
2003 
2Mw 
2005 

$6.85 
57.53 
58.09 
58.47 
$8.93 
58 31 
$8.29 
$7.16 
$5.98 
$5.84 

2010 $5.57 
20L5 55.04 
2020 $4.49 

la] Source: BErk ad Associates. 
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point of view yields the results presented in 
Table 6-12. The cumulative effect of imple- 
menting thesc financing mechanisms and 
strategies is to reduce the constant dollar CPE 
to the point where it generally stays within a 
range consistent with recent airline experience 
at Sea-Ta:. The airline cost savings relative to 
the demanddriven scenario am significant as 
de.monstrarad in the table, which presents the 
constant dollar difference be~wecn these options. 

Due lo the significant improvemenls in the cost 
'per enphement figures, the financially 
constrained scenario comes very close to 
meeting the Port policy target of 97.35 in the 
Year 2000 falling short by only 50.01. Given 
the proximity to the policy target. it appears that 
the M c  capcity check could easily be 
achieved by incorporating mare of the stntcgies 
and mechanisms discus4 earlier in this 
chapter. 

The key financial concept in this analysis has 
b a n  the abiiily of the Port KO paps costs through 
to the airlines. Thc threshold of level of airline 
costs for planning purposes is set by policy 
direction and is measured in terms of the airline 
cost per enplanement. There i s  another 
ptential financial constraint ahat must be 
considered. The level of indebtedness that 
would be required to fund this program must be 
within the Port's overall debt capacity. Since 
the Master Plan would require almost SI billion 
in new debt and the Marine Division is anti- 
cipating significant capitzd outlays as well, it is 
possible that the Pomvide capacity may be an 
issue. 

sased on preliminary analysis of the cumnt 
P ~ r l  debt obligations, rnarine and avia6ion 
capital progmns and Port financial policies, it 
appem that the level of indebtedness assumed 
could maximize the Port's overall financial 
capacity. If the Port maintains a constant levy 
rate. as i s  the current policy, the overall deb1 

service coverage would drop below the adopted 
policy level. This would Iikcly result in a 
downgrade in the Port's bond rating and in- 
crease the Port's cost of funds, however, this 
would not ncuxsarily make the program 
unfundable. The debt service coverage of 1.6, 
though nor optimal for revenue debt, is Mill 
witthin rason;rble financial parnmetcrs. 

Should the Port decide to mainrain is c u m t  
bond nting during the initial phase of the 
Master Plan it could impove the debt merage 
by increasing the levy rate or replacing some of 
the revenue debt with general oblieation debt. 
It is important to note thaI these financing 
considerations arc based on preliminary, 
conservative and conceptual level analyse. 
There are a number of details that remain to be 
evaluated, including additional financing options 
which could affet the a c t d  debt capcity of 
the Pon. 

The previous analysis shows that the M u t e r  
Plan program can be. developed within the 
finaticial constraints at the Pori of Seattle. It is 
important to reiterate, howwcr. tkat the Pnalysis 
presented in !his chapter is a conceptual level 
evaluation and is not intended as a p'm of 
finance. The details of individual project 
funding will be addressed by the Port during the 
implementation of the Masicr Plan znd subject 
to Commission review and approval. 

SUMWRY OF FINDINGS 

The implication of this analysis is lhat while the 
program is quite ambitious, there ue 
mechanisms available that swld rcdua the 
program Cost impacts MI the airlines and bring 
the Mater P h  progcam within Ihe Port's 
cumnt policy and financial paratneten. No 
financial fatal flaws were identified. though the 
implementation of the Master Pian program will 
require cartful management to balance the 
tradeoffs betwcen level of service. capital 
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TABLE 6-12 
FINANCIAL WLICATIONS OF MASi'ER PLAN DEVELOPMENT 

RNANCIALLY CONSXXNNED SCENARIO [nl 

YCar - 
1993 
!994 
1995 

1996 
I947 
1998 
1999 
am 
2w1 
2002 
2W3 
2w 
2005 

2010 
2015 
2020 

$65.196 
S71.233 
$16.981 
581,732 
m,WJ 
$94.449 

5108,324 
$1 18.078 
SIOd.8I16 

s t 46.978 
S I8 1,020 
$218.855 

$1 12,241 

$7. I6 
9.706 PI 

Rojccted 

10,383 sd.34 
10,738 $6.63 
ll.l(K, 16.93 
I 1,487 $7.12 
D 1.880 57.36 
12,183 $7'75 
12,493 59.6Y 
12.81 I $9.22 
13.137 $8. I 4  
13.471 $1.56 

15,275 $9.62 
17.067 910.61 
19.069 $11.48 

$7.74 

$3.64 
-Tzpj- 

$6.39 $0.76 
$6.13 $1 A0 
f6.16 $1.93 
%.OR $2.39 
56.05 $2.78 
$6.13 '12.18 
$6.59 51.30 
$6.73 s I .02 
53.72 $0.26 
$5.63 50.21 

$5.34 $0.23 
$4.84 $0.20 
U 31 
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spending and airlines cost impacts. 

Thc Pori has already begun the difficult task of 
addressing the financial implications of the 
Master Plan. During its rcant short-term 
Business PLNling effort many of UIC skmtcgiu 
discussed in this c w  were identified. The 
inlegntion of the lcfpuer PLan into thc . w d  
capita! development prrress is underway. 
Financial management and implemmWkm 

f i d  
capwity issues am king evalualecl in substmti- 
dly grearer &&I than wa3 possible in this 
cffon. 

opriwrs to address Ihe short-term 

The following summarim ocher key findings of 
the financial analysis of the M a w  Pian 

Tne d e d - d r l v e n  Mastu Plan development 
program as cunently defined would signiftunUy 
impact the c ~ r l  IO Un: airlines ps ~neasuted by 
the CPE. The net effect is a sharp ne;lf-krm 
increase in the costs passed through Io the 
airlines. 

n e r e  is  adcquak fwciat  capacity to fund the 
Mastar Pian improvemenu, however, much of 
the q w i t y  is in the lam years of' the planning 
horizon. Thc dem?nd-drircn scheduk would 
q u i %  SI substantid investment in the urly 
ycars o f p q n i n  impiementation causing airline 
cost0 to rise from a cumnt CPE of SS.64 to 
$10.74 in the ye;u 2ooO. 

BapLd on preliminary analysis of the Pori's 
overall debt &ligations. h deb! required under 
the financially consmined scenario may resuit 
in P downgrade in the Pon's bond rating ?nd 
increase the Port's cost of fcmds. However, 
while the estimated deb1 =win coverage of 
1.6. is below W Pan's financial poticy 
standard, it is  still within rcasonzblc financial 
pfameten. In addition the POI? could improve 
tht debt coverage by increasing the levy me OT 

devel*mcnt pfogram. 

repking some of the revenue debt with gareral 
obligation debt. As a result. the ptoposed level 
of spending das not appear to be outside the 
Port's ability to ism nerr capital debt. 

TD# Port of Seattle has established aggressive 
openting cost management gads, which are 
rcfiated in the firrvlcizl analysis of M~SIIX Plan 
optims. If &hi Aviation Dwiuiion were to 
enpaiem lugher than expected cost escalation. 
then che &mated impact to the aielinc casts 
would be U l d e r s r a t d .  

Dcfemng costs from the baseline demand-driven 
mmario is a necessary component of a capital 
program that mccb the c u m !  policy of 
ke+ping the CPE below a target of $7.35 until 
the y e u  2000. Strategies for increasing the 
utilizatjon of exrsting facilities to help maintain 
an acceptable level of service wilt be key 
cumponenu of z successful cost deferral 
P%-- 

By itself the $60 miilton savings resulting from 
assuming the 7,500 foot runway insicad of the 
8.500 foot altemative provides marginal cast 
d i e t  for the airlines. 

While the PFC's ar: : major Contributor to the 
ovcralf fundrnp p:ogram in tach SeCTaaTio 
evalutai, th. arsumption of increased PFC 
charges does not have a signifim! bearing on 
the iuuc of f m c d  capacity. The first time 
the PFC is assumed to be adjusted for the 
effects of inflabon IS in UIC year 2006. well 
after the principal fimcial capacity mmxn is 
addressed. In fact. in chc yeas after the 
ret~rcment of Pori debt. in 2003 thcre generally 

Master Plan requirements. 

The greatest p~ent ta l  for reducing the impact 
on the ur!mes, is through the utilization of mi- 
trrdit~orul ssurus of capital. In part~cular. the 
nttmction of private capital may offer the best 

If t x C e s  financial capacity dative to the 
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opportmity to meet Mi thc service objectives 
andntaldthefircPlcPpaciryofthePort. Thc 
ust of these mschnnisms should be carefully 
considasd.  how^. since in somc CPICS P 
pcrcdvcd rsduction in a i r i i  oostr may actually 
result in a transfer of costs from fctJ charged 
by the a@Xt to farS C h t g s d  by the l l c ~  third- 
party opaatm. Privately oprated facilities. 
however are iacraping common in rhepirport 
industry, which is ane of the ntawwls that CPE 
unnpmisons becwcar airports arc difficult. 

3 
d 


