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Senate J o i n t  Resohitiosx 8i approved i n  Au.gust 1965, c a l l s  f o r  
a contimirzg seuri_es sf b i e n n i a l  r e p o r t s  on t h e  f-ature highway needs 
o f  Ya.e Na.tion, t o  be prepared by t h e  Sec re t a ry  of T ~ a n s p o r t a t i s n  
through t h e  Bureau o f  Pub l i c  Roads, The f i r s t  of t hese  r e p o r t s  w a s  
submitted t o  t he  Congress i n  January 1968, The second r epor t ,  due 
in Jmua.ry 5-9709 i.s required sp-iecif i c a l l g  -Lo inc:lude a s tudy  :)% t h e  
f~u~ctiona:!. c l a s s i f i c a t i o n  of highways, a s  d i r e c t e d  b y  Section. 1.7, 
of t h e  1968 Federal-Aid Highway Act ,  A t h i d  r e p o r t  m 5 l . l  be due i n  
Jmur;rgr 1-912, and presu.ma~b5-y o t h e r s  w i l l .  be  requi red  a t  t ~ o - y e a r  
i n t e r v a l s  t h e r e a f t e r ,  

The General Focus -- --- 
SJR EL,  which prov5.des t he  mandate f o r  t h e  National Highway 

Keeds Reports,  4s q u i t e  broad i n  i t s  ~ e q n i r e m e n t ,  simply c a l l i n g  f o r  
r e p o r t s  on "estimakes of  &e f u t u r e  highway needs o f  the PJa"c0n.l' 
A s  s t a t e d  i n  the Committee Repzrt I/, t h e  " .  . . l e g i s l a t i o n  i s  
d r a f t e d  broadly,  so as t o  ves t  i n  The Sec re t a ry  of Commerce (now t h e  
Sec re t a ry  o f  Tr~uas~srt~tion), the m a x i m u m  ~ o s s i S 1 e  discre- t ion in 
s e l e c t i n g  necessary elements sf study."  The Committee Report, 
however, does conta in  the f oilowjng s ta tement  r egad i  ng Yne g e n e r a l  
purpose sS the needs repor t s :  

"In t h e  Federal-Aid Highwag Act o f  1956, the Congress 
declared i t  t o  be i n  t h e  n ~ t i o n a l  i n t e r e s t  t o  a c c e l e r -  
ate t h e  cons1;ruction of  t h e  Federal-%rid highway system, 
Sncludirg the I n t e r s t a t e  System, ,Subsequent law author-  
i z e d  funds t o  c sqp le t e  ihe  41,000-m5le Interstate 
System i n  the y e a r  1972, The constl-uction of the 
Federal-aid highway systems involves  a major Federal - 
S t a t e  saad-bui lding c a p a b i l i t y ,  ~hich would. be c o s t l y  
and d i f f i c u l t  to r e e s t a b l i s h  i f  i t  were t o  be d i s s i -  
pated after the  1972 ccmpletion d a t e .  For  t h i s  reason, 
i t  i s  necessary  to determine xiow what highway needs 
these  cons iderable  ene rg i e s  c m  be used t o  fill most 
advantageously i n  the  f o l i o ~ d n g  years. 

"The growth of popu? at3 on and i ts urban conccnt ra t ion  
accentua te  ?,he need f o r  a tho~oug'rr review B E  t h e  
Nation % higkway program in the l i g h  t o f  o v e r a l l  
trarisportatbsr1 problems and va f ious  p o s s i b l e  so lu t ions .  
Aq e a r l y  begir:ning wTlT be necessary. t o  permi " c n t e l l  L- 
gen t  dec i s ions  on Long-range p l a n s  for the Federal-aid 
pregram %SLlte~ 1972. ' I  

1/ IIouse Report No. 681, J u l y  26, 1965, page 7, - 



Becoming nore qacifSc the Committee Report also reco~ds the 
vi ea.ss of the then Federal Highw8g kdminist~atsr ( Mr, Iil~ittora) t;hat 
areas sf i n q ~ ~ l .  3 7  should -iir,clu!d~3 among o t h e r  subjects: 

- - T h e  extension or in-~provement of the present I n t e r s t a t e  
Syskem, 

--The possible development; c f  freeways 09 express routes on 
a d f f P e ~ e n t  basf s L5an the Interstate System. 

---Spec%al urban hfgh~qajr problems. 
--el aasificatisn revis%_om sf Federal-aid Primary a d  Secondary 
systems and t h e i r  urban extensions, 

--The i-ela.i,iorr between highway plmning and $echnoEegical. 
dsve9 opments , 

---Pp.o'uS ems in fjnancing such highway p ~ ~ g r a n a s  as are form-d to 
b e  desfrabl-e For the years after 1912, 

The Cornittee then added i t s  own. reconamendation that reianb-arse- 
ment f o r  Loll and free wads, and the question of %slE f a c i l i t i e s  on 
h e  Federal-aid systems, should a l s o  be fncluded, 

Relat ion -i;o Goals and Ob-iiec4Yves 

The Department sf Tra?spostatian has established the Pollo~aing 
major transportation goals:  

a,, Fcsnsn5c afr"ieiancy in -i;rxnsportaatiopl, 
b, Optimal use sf en-~immr!enta% l-essurces, 
e , Safety, 
d o  Support 04" o t h e r  national interests. 

To ot-i;,aIn these  goal^ certain h ~ e e i f  i c  highway objeeti-cres 
may be pastu1a"eedt 

a ,  TQ reealiigxi E'ederal-aid systems on the basis of funct ion ,  
b, To establish the Federal highway Inv@stmen-i; level or 

3eveLs, on *he basis of  effectiveness tn rneettng national 
transportayi on goals,  

c, To es;-t;abl_i sh %he miakure aB fmvestnents by byr;tem, b y  
program element, and between mral a d  UY%EUT areas. 

d , To establish equhtabl e sources of Federal highway revenues. 
e .  To es-i;abl,ish equitable Federal--aid apportionmen% fo~n~u.las 

a d  m t e h i ~ g  u.at.ios for the various systems, 

The pIm3 f o ~  each of the  biennial reports have been d~awm 
with these goals  a d  objectives in mind. The first o f  these reports, 
the  "1968 Natlional Hrlghway Needs did not, ho~dever., cont;aj_n 
specif  ie p rug ram or financing recornendations . 



The 1968 National  Highway Needs Report 

The 1968 Report took the p o s i t i o n  t h a t  spec i f i c  program 
~ c o m e n d a t i o n s  would be submitted i n  f u t u r e  r e p o r t s  based on more 
extensive s tud ies ,  as follows: 

"More d e t a i l e d  s tudies  o f  the  c h a r a c t e r i s t i c s  of a l l  segments 
of t h e  higlmay nettso&, t o  be reported on i n  t h e  1970 m p o r t ,  
p l u s  more a n a l y t i c a l  es t imates  of iwmvement  needs a d  c o s t s  
and concsmitmt  b e n e f i t s  t o  be presented i n  t h e  1992 repor t ,  
w i l l  then  provide the  a d d i t i o n a l  i n f o m a t i o n  needed f o r  the  
design of s p e c i f i c  components of f u t u r e  Federal-aid highway 
pmgrrms. !' 

However, t he  l968 Report d i d  suggest t h a t  t h e  genera l  d i r e c t i o n  
o f  des i r ab le  Federal  hlghxgay p o l i c y  f o r  t h e  future seemed $0 be a s  
fol lows : 

'$1, Cont iming a s s i s t a m e  t o  the S t a t e s  f o r  improvring the 
e f f i c i e n c y  and s a f e t y  of the  highway system i n  both mra1 a d  
urban areas ,  p a r t i c u l a r l y  where t r a f f i c  growth i s  expected. 
S tudies  will. be necessary redef ine  the Federal-aid systems 
and enable somd economic analyses t o  mveal how a d  t h e  
investment 0% F e d e ~ a l  furads would be more b e n e f i c i a l  i n  terns 
of na t iona l  objectiwes, genera l  economic and s o c i a l  bene f i t s ,  
m d  t r anspor t a t ion  se rv ice  t o  people and commerce, 

2. Greater  s t r e s s  than i n  t h e  p a s t  t o  tgbe improvement of 
urban transpo-rtadion and t h e  development sf t rmspsr ta t ioaa  
plans calcula ted  t o  r a i s e  t h e  q u a l i t y  and s a t i s f a c t i o n s  of 
u r b m  life, 

3. Addit ional  emphasis on t h e  c o ~ d i n a ~ i o n  sf highways with 
o t h e r  modes of trans-part, both i n t ~ a -  and in terurban,  t o  
insu re  the  optimum provision of  the  bes t  f e a t u r e s  of  a l l  modes, 

. k  Continuing emphasis on making tihe h ighmy a s a l u t a r y  
inf luence  on t h e  environment both i n  rum1 and u r b m  areas.'! 

I n  July 1968 a s1~pphement to %he 2948 Needs Report was s e n t  
t o  the  Congress. It contained s i x  s p e c i f i c  recomeradations a s  steps 
toward a f u t u r e  Federal-aid h i g h ~ a y  program: 

1. A na-tisn~dde f"unctiona% highway c l a s s i f i c a t i o n  s tudy  
should be undert&eua in cooperation with the  S t a t e  highway depart-  
ments and l o c a l  governments t o  exmine t h e  f u t u r e  %ranspor ta t ion  
r o l e  of 3.11 highway routes  m d  t h e i r  s u i t a b i l i t y  f o r  inc lus ion  i n  
t h e  Federal-%id systems. 



2, The In t e r a "c ,k@ System shouid 'be res t f ic ted to : i t s  tin@n 
lega.i3_y e~t,abii.s'?ied I.tmi t o f  I$. ,000 miles a3.d the g'r-ler:;.i;a-t;e pl-ogr.am 
termin%-bed u p v r ~  coniplcticrn of tl-ae ao.t,horizcd sgstesn,. . ~ A ~ J ~ e m a t i x ~ e s  
to e~q~.ar!sio.~ a.nd to f inancing ~a"1;Los weu'1.d be devel-oped f rom %he 
rssv.1 l s  of Ule cla,ssi%ri.cat:ion s-i;;xdy, 

3 ,  .B g~ea-L,ar sha.se of Fede~a.:l.-aid high-way funds sk~o~.l.d be 
made xvailab'ls "to mrtropoiitsn areas ; ihe Fcderzl-- aid u:r '~an systel~, 
shoula be expanded -to i-nciude all arteri3,l. t.out,es; a.reaw.lda agencies 
sl-ionld assume rnsporialbil  i 'r,ies f o s  devel-oping programs 'based o.n t h e  
~ o n t i n : ~ ~ i n . g  ur'nam L~"mq9~rta:tj.on p l  a ~ n i n g  pyocess c:stabli.shed uazdes: 
Sec t i on  13h, Ti. t le  23: U , r S  ,C , : a-gd in.begrated ~ d t h  pmg:r.ams f o . ~  urban 
inass ";acspo~i;a~i;i.i)n, 

) I  Ferleral a ld  f-and. s should be av-tho riaed. -to f ine.nce park-ing Ll " 
-ern I I P 3 e : ~ ~ ~ h  " and de~t8nstr;?itf.~:rl F ; P C ~ B @ ~ S  and cons ' t ract ion c.f f r i n g e  park- 
ing fac i l . '~ i ; ies ,  

5'$ A ii'edar~al :rf:.i?iai-6ng fand should be establisl~ad for use 
by. L9.e S . 5 a . k ~ ~  POT long-range acivxace a.cc;uisi.i;j.on of highway ~lght-, 
9 f' . 14 3.y , 

6. l!OY and i!:ilT! si:cr:i5. ccordSnate pprog:rms to support  J o i . ~ l t  
developmerit cf k5gkwa.y crorsidors LTI urban areas, 

Somo of t::sse .~"e@~n~r~e : ida- t i~o~k,~~ became I.izcurpouateci in the ~ 9 6 8  
E'edel~~ '~ . -J i id  H.ighway .iic t . 3;rowaver, Co:ngress did add 1,500 mi?~:tes to 
th.e 1nte-sta.te System: .;fif~i!.e e. f lx~ei;i.onal. el-assf f icat i .on s t ,~~.dy 
was ZJ tho.i-:.zed, i t s  .ul c,i.rr~ate f u  rzrr;a.t became ~c?~'b, '" .~"bbd! Gc3 ari iden-t i -  
Yi::aicion of t h e  mos t  log:i .cal  bosage c f  existing facil-i-LLes to serve 

------=-.-- " 

pycsent 5.t-a.vel and 1a11;i v.ae, 

Tie 19 10 Na~lsnal +ligit_way Weeo s Report -..- " -  - - - - .  * - --. *- - - * -  --- 

The L9'7G Keport cantaLns the fi.ndirgs of the f ~ ~ l ~ - t i o n a l .  
classifi.catl.o:-i ~ t i ~ . d y - ,  u!.d :?:iso gI:v-os a t t e n t i o n  to s.ther pos~5.b ls  
s h o r t  - lwn p s o g s ~ ~ n .  cha;?ges, 

The ifSvp_uLernent to the 1965 ITational ilighway Needs Heport" 
o u t l l ~ e i i  scme t e ~  pass~ble s%xdy areaa fey jineiua? on i:? the 9970 
Repor", T'I'7ssc s r e  s~~rni iar i -zoi  as fuilows:: 

FJ 51irs P e d e ~ a l  m.sl e in 115 ghway Lraaspo ~-ta" ,~or~,  p a r t i c u -  - x 

l a , l ~ l . y  l.n ci .L ies , 
2 , Func t i o x a l  hi gh-cnra,;y- c las si.Ti,ca-i;i on s%~ldy,  
3, Psdeyal a i d  f o r  naintenancs , 
4. E f f e c t s  of changes in Fede?-al-~~iCd ap~or"Lkmmnt fon11uia.s 

and ma. t,ch:i.ng r:i",.o .rj . 
T' Y . X ~  ic: ~ai, i .  01: of  nzw highway= revenue soil :rc o s , 



6, Progress report on j o i n t  development, 
7, Progress r epor t  on TOPICS, 
8. E f f e c t s  of s a f e t y  programs upon highway constmctj.on. 
9, CorrelaLLng Federal-aid highway orograrn with UlMTA g r a n t  

program and o the r  DOT programs, 
10, Coordinate Federal-aid highway ass i s t ance  wTth o t h e r  

Federal  a s s i s t ance  programs f o r  metropoli tan development, 
and f a c i l i t a t e  comprehensive l o c a l  planning f o r  such 
development, 

Mamy of these  a reas  a r e  c o v e 3 d  i n  the 1970 Report. 

The 1.972 N a t i o n a l  Highway Needs R e p ~ r t  -- --- -------- 

A proper  ana lys i s  of p e r t i n e n t  i s s n e s  proposed f o r  the  1 9 7 2  
Highway Needs Report ~9.11 requi re  a g r e a t  dea l  of' information t o  be 
obtained fris~ri f i e l d  s tud ies  made by the  S t s t e  highway departments 
in ~ o n j m c t i o n  w i t h  I . o c ~ L  governments. This mmual of i n s t r u c t i o n  
i s  designed t o  produce these  inputs :  

--It w i l l  ~ x m ~ ~ i d e  a desc r ip t ion  of t h e  e x i s t i n g  road network 
and the t r a f f i c  using it, 

--It p x - d d e  a description o f  both e x i s t i n g  and Suture 
de f i c i enc ies  on our  highway systems. 

--7 t w i l l  provide an es t imate  of c o s t  t o  provide highway 
sem6ce adequate. f o r  estimated f u t u r e  high-way t r ave l  demands, g iv ing  
f u l l  and e x p l i c i t  weight t o  forecast,ed modal. s p l i t s  i n  urbanized 
a reas  x ~ d  statewide and  Ln te r s t a t e  es t imates  of i n t e r a r e a  t ravel  by 
the  t ~ a r i o u s  modcs, 

--It p ~ o v j d e  a l l  of 5hase da ta  by f m c t i o n a l  systems. - --lt will pmt-ovrEde t h e  primary b a s i s  f o r  measuring user  t~ene-  
f i t s  t h a t  would accrue i f  suck investments were made, 

To meet our  goals  and ob jec t ives ,  homver, c e r t a i n  s t eps  must 
be -taken a f t e r  completion of the  field m ~ k  t o  d e b m i n e ,  by means 
of economic ana lys i s ,  t h e  bigPiway b e n e f i t s  r e s u l t i n g  from a l t e rna -  
t ive  investment le7iel.s a d  r e su l t ing  performance l eve l  s. The goals  
of' t he  Department of Trmspo r t a t i o n  a r e  t o  provide e f f i c i e n t ,  econamf- 
c a l  transporta.ti  on systems t h a t p r o m o t e  op Lima1 use of envi ronmental 
resources, s a fe ty ,  and s a - p ~ o r t  o t n e s  na t iona l  I n t e r e s t s ,  Federal 
High-my Administration goal s, coincident  with those of t h e  Department, 
are d i rec ted  t o  t h e  highway t r anspor t  systems. 

Through the  years,  S t a t e  high~qay departments and urban t r ans -  
po r t a t i o n  p l m i c g  o a g a ~ i z a t i o n s  have evaluated a l t e r n a t i v e  t ranspor-  
t a t i o n  systsms f o r  the  rewesds that can be achieved from al ternat ive 
Levels of" funding for I-\igErrr$ays based upon l o c a l l y  es tabl i shed goals, 
ob j e e t i v e s  and va lues ,  Sij?lch frlocal i r ~ p u t  i s  high1 y- des i r ab le  
because iL i n @ ~ o d u c e s  t k e  w5shes of t h e  people i n t o  the  t r m s p o r l a -  
t ion  plaw~ning process ,  



Benefits obtained from highway improv8rnen-t;~ on a na tionwj.de 
ba.sis nr~ust be measured fn a c o n s i s t e n t  manner, The~efsre~ na t iona l ly  
cons is ten$  input must be: de~e%oped! do de%emi.n~: the b e n e f i t s  Iha$ 
a1 ternative le-irels of ir~l-ghway s e M c e  can  provide a The elements 
rrecessaq- fos creat ing such a1 evalua-i;ion procedura, to be appkied 
orn a na t ionede  basis, are psesently being developed by the  B u ~ a u  of 
Publ ic  Roads, 

M serfss 0% analyses uti15zrPng the data developed f o r  the 
Y Y  1968 National Highway F I I ~ C  L f  anal C?_assi.f"icra-ti~n StudyfB and the 
YtMatianal. H-ighway Func t i o n a d  C Laasi f ica t ian  and Needs Study ( 19 70 ta 
1.990)er as i n p u t  iel l be developed by the Bureau 09 Public Roads to 
pssvi% sys%ema"cec e w l o ~ a t i a n  sf trmspaartation ssrv11ce a'Ptemativss 
tE2s"ban be e-eeted Ymm var5aus levels sf investment, An analysis 
~ 1 . l  also include the  development of a value matrbx to assess tkie 
consequences of a;hterna"cve: kaighway pmg:?ams on esetemali-ties, ,such 
as effecls on mereat ianal  cultural opportuni ties, on neighbor- 
hoods, on l and  us9 ds~~elaprraepit, or% noise and air polZudion, on 
e r a ~ r o m e n t a l  enhancement. The corri.,la-cion of  these analyses wi%h 
those d.escfibed above w r % l  penrcit selleetion of program md inveskmenl 
alternatives designed t o  maxifize re%ums c o n s ~ n a n t  with the objec- 
t ives sought,  

Other special s ta~d ies  w-il.1 be made o f  the consequences of an 
axtensive TOPICS pmgrzm as 8.n adjuneh to new eons tmc t i on  o r  ~ e c o n -  
s t m c t i o n  programs, 

Lastly-, f h m c i a h  programs w i 1 L  be developed -k fUnd desired 
investment sptfons,  w i t h  in-depth evaluation of apportioment formu- 
las, ~ % e b i  ng ratios, and program erphasis, 
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SECTION I 

PURPOSE, SCOPE, AND ORGANIZATION 

PURPOSE 

The overa l l  scope and context of the s e r i e s  of na t iona l  
highway needs repor ts  required by Senate J o i n t  Resolution 81 has 
been discussed i n  the preface t o  t h i s  manual. The t h i r d  i n  t h i s  
s e r i e s  s f  r epor t s ,  t o  be presented t o  Congress i n  1972 ,  w i l l  r e -  
qui re  repor t ing  of a nationwide est imate of highway needs, by 
funct ional  system, t o  serve t r a v e l  t o  1990, 

This manual has been prepared t o  guide Bureau of Public 
Roads f i e l d  o f f i c e s ,  the  S t a t e s ,  and l o c a l  governments i n  pre- 
paring estirnetes of needs on eonsEstentPy defined funct ional  
systems using uniform procedures. It i s  the  i n t e n t  of these 
ins t ruc t ions  t o  achieve consistency i n  est imates between S ta tes  
and regions so t h a t  comparison of needs as  they might a f f e c t  
f i s c a l  considerat ions may be made, The objec t ive  o f  the study 
i s  t o  provide r e l i a b l e  data upon which considerat ion of fu ture  
highway financing and respons ib i l i ty  can be based. It i s  pn. 
the  intent--indeed i t  would be h p o s s i b  lea- t o  d r a f t  de ta i l ed  
ins t ruc t ions  so that each S t a k e  cou ld  follow them verbatim. 
However, t o  be acceptable,  major deviat ions from the  ins t ruc t ions  
contained i n  t h i s  manual must be s a t i s f a c t o r i l y  explained t o  the 
d i v i s i o n  o f f i ces  and approval documented i n  the  f i l e s .  A l l  S t a t e s  
a re  expected t o  a d h e r e  t o  the  bas ic  c r i t e r i a  and de f in i t ions  
included i n  the manual and a l l  da ta  m s t  be reported in the formats 
s p e c i f i e d ,  
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ORGANIZATION FOR TISE STUDY 

The 1990 highway functional eLassiEication and needs study 
i s  appropriately a j o in t  enterprise sf the Federal, State and 
Local governments, r&ile organization, guidance, and final synthesis, 
analysis and recomeridat ions are the respgsns i b i l i e y  o f  the Department 
s f  Transportation, the actual preparation of the 1990 functional 
plans and needs es t imtes  will be accomplished by the SGate hzghway 
deparbents, together with the assistance and cooperation of local 
govermental u n L t s .  

Federal Nie:"mwav Administratio3 Functions 

The Bureau of Public  Reads, Off ice  of P lann ing ,  is responsible 
for overall c s a r d i m t i o n  of the field study as well as for data  
synthesis and analysis and report p r e p a r a t i o n .  Xn addition, Washington 
office p e r s o n n e l  w i l l ,  to the  extent possible, provide technical and 
f ieBd review assis  kance throughout  the  f ieBd study. 

The major responsibility f o r  guiding the States in the use 
and interpretation a f  t h i s  manual i s  a s s i g n e d  to t he  Federal 
Highway ~dmbnistratisa's r e g i o n a l  and division o f f i c e s .  

Regional office responsibilities s h a l l  i n c l u d e :  

1, I n t e r p r e t a t i o n  o f  the guidel ines to insure mestim~atrw 
degree of consis tency,  c o o r d f n a t t o n ,  and agrement zmnng the States, 

2. Periodic review of the e n t i r e  s t u d y ,  

3 ,  Coordination and/or resolution of r u r a l  and urban arterial 
classifications at State boundaries ,  

4 ,  review and approval of the study methodologies and 
projeetfcsns, (e .ge  need" sampling, population estimates, applicability 
of previous studies, etc*). 

5, Supplying technical guidance when necessary, 

Bureau s f  Pub l ic  Roads d i v i s i o n  o f f i ce  responsibilities shall 
ins lude : 

I, Assisting in developing the study design and schedule, 

2, Continual review of the study activities BE the State and 
local  governments t o  insure conformity with t h e  manual ,  



3 ,  Supplying assiskance by a p p r o p r i a t e  d i v i s i o n  o f f i c e  
personnel when neces sary , 

4 ,  Assurtng t h a t  t h e  schedule  developed is maintained, 

5 ,  Review of the cost tables t o  be used i n  the  needs estimate 
by appropriate right-of-way, bridge, d i s t r i c t ,  and area e n g i n e e r i n g  
personrnel. 

l%e a c t i v e  participation of a p p r o p r i a t e  regional .  and d i v i s i o n  
office persoarnef eaaanot be over ly  encouraged, Lt is suggested t ha t  
Federa l  lIighwxy Administration personnel  be u t i l i z e d  t a  rhe nraximum 
extene feasible, as d e t e m i n e d  by the  Regional  Administrator and 
Division Engineer, to assure realistic and effective sesu%ts, The 
success  of t he  s t udy  wf lk Largeby depend upon t h e  utmost  use of  
local field knowledge and information, as supplied by S t s t e ,  EosaE 
and the above mentioned personneL, 

The Srate highway departments are respons i b l e  %or the 
development of an adequate a n d  consistent 1990 highway func t ionaE 
plan and needs e s k i n ~ ~ t e  under the guide l ines  of t h i s  manual, and 
f a r  the timely suhmitsal of the s t u d y  resu l t s  in t i e  prescribed 
form, They are a l s o  r e s p s n s i b l e  f o r  ob ta in ing  t h e  maxix~arn 
p r a c t i c a b l e  participation in the s t u d y  by c i t y ,  county, and other  
l o c a l  governments and by the  urban t r a n s p o r t a t i o n  planznirxg seudy 
orgacizatians. Tile general  approach to the  s t u d y  and t h e  prcseed~nres 
f o r  developing ef f ic i .en t ,  e f  feetive irrtergovermen"ba1 p a e t i c i p a t t o n  
nust necessarily be worked o u t  w i th in  each State, As stated 
previous ly3 cccarnducdti: of t h e  1 990 functional. class  ifizat ion requi res  
coo rd ina t i on  with, and adt r ice  f r m n  a l l  c l t y ,  county,  and F e d e r a l  
agencies responskbhe for and involved in planning land use and 
t r anspor t a t ion  f a c i l i t i e s  f o r  t h e i r  respecr ive  j u r i s d i c t i o n s ,  
b r i n g  the course s f  the strrdy there wilt inevitably be differences 
s f  opin ion  in developing f u t u r e  plans,  The kina1 r e so l~a t ion  o f  
these differences will be the r e s p o n s i b i l h t y  of khe PHWA 
region arid division o f f i c e s  and the  S t a k e  higk~~agr departments, which 
w i l l  assure both statewide and regfanwide consistency in %he reported 
functional c l a s s i f i c a t i o n  and needs, 



It i s  recognized t h a t  the  existence and a v a i l a b i l i t y  of 
technica l  s t a f f s  at t he  county and small c i t y  l e v e l  v a r i e s  from 
S t a t e  t o  S t a t e  and t h a t  such va r i a t ions  e x i s t  wi th in  a given 
Sta te .  Therefare, a uniform Level of nationwide l o c a l  goverment 
p a r t i c i p a t i o n  i n  t h i s  s tudy i s  not  expected. kkximm poss ib le  
u t i l i z a t i o n  of l o c a l  government resources and personnel is our 
goa 1. 

Counties and snlaI.1 urban areas  

Active par t i .c ipa t ion  by the  counties and small urban a reas  
sampled for the  needs est imate could include ass i s t ance  i n  t h e  
performance of the f i e l d  inventor ies ,  prepara t ion  of the  county- 
wide or  citywide 1990 funct ional  plan, and the  performance of the  
needs appra i sa l  i t s e l f .  The c o u n t p i d e  or citywide funct ional  
p lan  must be coordinated with the Statewide a r t e r i a l  plan prepared 
by the  S t a t e  highway department a s  well  a s  with the  funct ional  
plans prepared by neighboring l o c a l  governments, The extent  of 
actual involvemenr by the coun t i e s  or c i t i e s  i s ,  of course, 
dependent upon the  a v a i l a b i l i t y  of personnel, I n  those instances 
where only a f e w  county or  c i t y  personnal a r e  ava i l ab le  t o  a s s i s t  
i n  t h i s  s tudy,  i t  would be highly des i rab le  t o  have them p a r t i -  
c ipa te  i n  the  f i e l d  inventor ies  arrd review the  1990 funct ional  pI.an, 
as a minimum leve l  sf invskvement. 

Cooperation and coordination by and with a l l  count ies  and 
small urban areas  sampled fo r  the  needs es t imate  a r e  necessary t o  
permit the  S ta te  highway department t o  f u l f i l l  Fts r o l e  i n  t h i s  
study. A 1 1  l o c a l  governanelses should provide the  S t a t e  with 
copies of ava i l ab le  land u s e  and t r anspor ta t ion  p lans ,  cos t  da ta ,  
and other  ava i l ab le  input needed t o  complete this s t u d y .  

Counties and small urban areas not 

Active participation by the c o u n t k s  and smEl urban areas 
not smpled  f a r  the  needs est imate i s  a l s o  dependent upon the  
a v a i l a b i l i t y  s f  personnel and could include t h e  preparation of 
the 1990 c o u n t v i d e  o r  citywide f u n c t i s m l  plan. The countwide 
or citywide funetFonaH plan mus t  be  coordinated with the  Sta te-  
wide a r t e r i a l  plan prepared by the  Skate highway department a s  
well  a s  with the  funct ional  plans prepared by neighboring l o c a l  
goverment s . 



Each Escal; government Prr t h i s  category 5s expected $0 

f u r n i s h  the  Stace  highway departmenk with a v a i l a b l e  l a n d  use data 
and t ransgcrca t ron  p lans .  LocaT government a.osperz'rion i s  expected 
i r 7  the r e v i e w  ef t h e  f u n r r i o r m i  p l a n s  p repared  By the  S t a t e ,  

P a r t i c i p a t i o n  sf --- *---- 

Plannf.&Stu:lg Organizations 
D__ -- --- --I__ 

Direct p a ~ t i e f p a r l o n  by the  urban t ransporLs t ion  planning 
s f  udy  organ iza t ions ,  regional  planning comiss ions  , or Coganei Ls of 
Goverrments %here applicable is to be obtained by the Stace highway 
departments t o  tile rnaxi~~um extent feas Fble, ?This includes u k i b i z i r z g  
both tet-,harical s t a f f s ,  to ass i s t  in accomplisl%tng the 1990 %sanctio~al 
p l a n  a n d  needs estitnate, 2nd e~cfstlng cumi t t ee s ,  t a  provide averall 
guf dance to che c 1 a s s i f  i car i n n  process for t he i r  p a r t i c u l a r  urban 
area. A 5 1  work performed by such organizations shall conform w i d 1  
the guidelines p r o v i d e d  i n  :his rnar~ual, 

k c  is recognized, however, t h a t  @he present status sf t h e  
gransporca t i sn  planwing process dLffers among urbanized areas i n  
terms of active: s t a f f  and scempPi shmeza t s ,  Iif. is assumed t h a t  
part  icipat ban by these c r g a n i z a L k a ~ s  w i l  S be cons istent with these 
faceors ,  Where full scale involvement  is  no t  p o s s i b l e ,  it would be 
k f g h ~ y  desirable 60 have cranspsrratLsn s t u d y  personnel- at least 
assist i n  the f i e l d  inventory and i n  p repar ing  the 1998 functional 
plan, 

A l l  work performed by s2ueh organiza t ions  sha l l  be c o o r d i n a ~ e d  
w t t h  t h e  e f f o r t s  of rhe S t a t e  I-~ig11wa.y department and neighboring Local 
gcverxments ae t ive lL~r  engaged i n  rhis  study, 'L%e Pransportakiun s t u d y  
groups are expected  KC^ Furnish the S t a t e s  copies  01 a v a i a a b l e  land 
u s e  and transporration p lans ,  c o s t  d a t a ,  and  orher available data 
needed t o  compleLe t E , k  s t u d y ,  

U'hiPc.  fom~el p o l i c y  app-oval  is n o t  requi red ,  there should ba 
a f i r t a f  review ( c f  the 1990 functional: systems) by the t e c h n i c a l  and 
p o l i c y  cornittees o f  such g r o a p ~ ,  Any cements from these entities 
(regarding cospe~:atFsn, unresolved differences, e c c , )  should be 
font~aa-ded by the  S t a t e s  to t h e  Bureau of PubEitr: Roads, 



The States are encouraged to establish, or continue to utilize, 
a Statewide advisory cornittee of official county and city repre- 
s e n t a t i v e s  having an interest in eransportation planning, Camittees 
established for the 1968 Nakiam% Highway Functional Classification 
Study or other existing c i t k e e s  or organizations of city and c~unty 
officials, such as Bscal chapters of the Nat iona l  Association of 
Counties,  the Natisnal  League of Cities, and the Rational  Association 
sf County Engineers can serve in t h f s  capacity. 

The primary purpose s f  the sdvi.serg c ittee is to provide 
counsel. on the various fac tors  that will affect l o c a l  goverments, 
En addition, the c s m i t k g e  can serve as an extremely effective means 
for obtaining an efficient, practical solution ts local govermental 
participation, The cornittee should have the opportunity to become 
we61 Fnfomed sf the  study in the early planning stages and to 
FoP1ow the course oi the study through its completion. 

The State. highway departments are required to coordinate 
the classification of all arteriaks a t  the State line with 
neighboring highway depar tments  to insure interstate continuity, 
%ere State planning, developent, toll authority, and other similar 
agencies exist they should be consulted and called upon to contribute 
to the seudy,  

If f u t u r e  plans e x i s t  for State recreational site development, 
State health or higher educat5on facilities, ete., these plans should 
be camsidered in developtng the 1990 functionally classf f i e d  sys ter~:xs, 
I n  additfon, the systems developed f o r  t h i s  study should be eoordimted 
w i t h  non-highway transportation modes particularly at temiamal f a c i l i t i e s . .  
Exmples 0% this coordinarisn include access roads ~ 5 t h  airport systenrs 
and street systems with rail lines, 

ClassiGLcatton sf f a c i l i t i e s  under the control sf s ther  F e d e r a l  
and State agencies should be coordinated with the agency irnvolved, 
The Washington headquarters caf khese Federa l  agencies have been 
contacted in regard to this  s t u d y  and will be i w f s m e d  sf the %ype of 
coordination that is desired at t he  field level, Agencies having responsi- 
bility for roads include the Bureau of Indian A f f a i r s ,  Bureau of Land 
Fanagmen$, and National  Pack Servf-ce, aPI under the Deparment of Interior; 
the Forest Service, under the Department of Agriculture; the Appalachian 

i s s ion ;  or any o t h e r  Regioml Comfssian t h a t  mag be in 
she time of the s t u d y ,  i , e , ,  Ozark Regional C 



Upper Great Lakes Regional Commission, New England Regional Comlss ion ,  
CostaP Plains Regional Csxmission, and the  Pour Corners Regional 
Cornis s i o n ,  

In a d d i t i o n ,  i f  Economic Beve%spmewt Dis t r i c t s  are cu r ren r ly  
s t s f  f e d  and ac t ive iy  developing t ranspor ta t ion pksns , then they 
should  a l so  be contacted,  

The Beparment of Transportation is  a l s o  r eques t ing ,  by 
separate manuals, t k a t l . 9 9 8  needs es t imates  be  developed csncurrently 
w i t l - n i ~ ~  the States f o r  nom-'nighway tsanspor t a t  i o n  nlodes , Coordination 
and c o r r e l a t i o n  between the  highway and non-hig11wa-y needs estimakes 
i s  a necessa ry  ingredient  t o  t h i s  s t u d y ,  

Xle c l a s s i f i c a t i o n  and needs process l .ne%ules t h e  f o r e c a s t i n g  
of 1990 s t r e e t  and hEgI-rway t r a f f i c  volumes, The usban t r a v e l  fore-  
c a s t i n g  p r o c e s s  itself i s  concerned with the movement o f  a i l  parsons 
and goods by a l l  modes whether intraurban,  through o r  externally 
or i en ted ,  The plan development phase of the  t r a n s p o r t a t i o n  p lann ing  
process sowsists  of the devekopment and testing of alternative 
t r anspor ta t ion  s n l u t f ~ n s  which include va r ious  levels  of service 
tha"6ouRd be provlded by each travel.mlade. The p l a n  se l ec t ed  f o r  
iswpiementation contains the m o s t  e f f i c i e n t ,  econor~ica l  nzsdak ?Pans- 
po r t ak i sn  sysfems c ensura te  w i t h  established BacaH goals  and 
ob jeetives . 

Each unimodal system t h a t  i s  developed by the t r a n s p o r t a t i o n  
planning p roesea  i s  therefore an fxneegral p a r t  of a multimsdal plan,,  
and i d ~ e r e n t l y  r e f l e c t s  p lanning  f o r  each modal system and subsequent 
system useage f o r e c a s t s ,  'K%aerefo~e, forecasts fox a given node o f  
t rave l  "by a process s f  t h i s  type are  t r u l y  rf~ul.timode1 i n  nature ,  
accounting not only f o r  alterrrat-Fve mada l f o recas t s ,  but  a l so  t o  
the service  necessary f o r  such modes t o  funct ion e f f i c i e n t l y .  To be 
s p e c i f i c ,  highways p e r f o m  t h i s  func t ion  by providing e f f i c i e n t  
service  to e l l  madak i n t e r f a c e s  and serve bus t r a n s i t  g t l e a s t  a t  an 
e q u a l  Bevel 65 t r u c k s  and automobiles ,  

TPre c l a s s i f i c a t i o n  of statew~de rural  highbray systems must 
a l so  r e f  Lect mu%timsdaP f a r e c a s t s  and plans as descr ibed  above, 
T h f s  may have been accompiished i n  t hose  S t a t e s  t h a t  have condusced 
statewide t ranspsatatFan planning s tud5@$.  Tn any event, 1990 
hLghwa17 t r a v e l  f o r e c a s t s  are to be developed i n  accordance w i t h  
s t a t e w f d e  f o r e c a s t s  made f o r  a l l  t ranspor ta t ion modes, To ascmpl.fsla 
tJp3.s ob jec t ive ,  the State hjghwap departments shou ld  consrllt w i t h  



o the r  agencies  concerned wi th  t h e  development of t r a n s p o r t a t i o n  
p lans  so t h a t  t h e  most recent f o r e c a s t s  of non-highway modes can 
be r e f l e c t e d  i n  t h e  1998 highway t r a v e l  fo recas t s .  

Use 06 Previous 

I n  a nunber sf States  f u t u r e  highway func t i sna2  c b a s s i f i c a t i o n  
and needs s t u d i e s  have been conducted wi th in  t h e  p a s t  few yea r s .  The 
r e s u l t s  of these  s t u d i e s  may be a p p l i c a b l e ,  o r  a t  l ea se  adaptable ,  t a  
t h i s  s tudy.  It i s  i n e v i t a b l e  however, t h a t  c e r t a i n  of the c r i t e r i a  
used i n  def in ing  t o l e r a b l e  condi t ions  o r  e s t a b l i s h i n g  design s tandards  
f o r  t he  n a t i o n a l  s tudy w i l l  vary from t h e  c r i t e r i a  used i n  e s t a b l i s h i n g  
s i m i l a r  gu ides  f o r  the  ind iv idua l  S t a t e  s t u d i e s ,  I n  add i t i on ,  c o s t  
da t a  used i n  t he  ind iv idua l  S t a t e  s t u d i e s  will not  be c o n s i s t e n t  w i th  
the cos t  da t a  ( 1969  b id  p r i c e s  or  es t imates)  t o  be used i n  t h i s  s tudy.  

It i s  recognized t h a t  a l l  t r u l y  func t iona l  system s t u d i e s  a r e  
made witkaue regard t o  e x i s t i n g  a h i n f s t r a t i v e  s p s t m s ,  However, the 
ind iv idua l  S t a t e  s t u d i e s  have been prepared f o r  i n t e r n a l  u se  only and 
the number of func t iona l  systems and/or  t h e i r  d e f i n i t i o n s  may not  
c o i n c i d e  wi th  those e s t ab l i shed  f a r  t h e  n a t i o n a l  s tudy descr ibed i n  
t h i s  manual. 

I n  l i g h t  of the above cons idera t ions ,  t h e  a p p l i c a b i l i t y  of  any 
po r t ion  o f  a n  i n d i v i d u a l  S ta te  s t u d y  t o  t h i s  nationwide s tudy  cannot 
be  presumed and the ex ten t  of t h e i r  r e l a t i o n s h i p  can be de t emined  
only a f t e r  a c a r e f u l  e m p a r i s o n  of the c r i t e r i a  and s tandards  e s t ab l i shed  
f o r  t h i s  s t u d y  with those used i n  the  S t a t e  s tudy.  F i n a l  d e t e m i n a t i o n  
of such a p p l i c a b i l i t y  rests with t h e  Federal  Highway Adminis t ra t ion ' s  
r eg iona l  o f f i c e ,  





SECTION I1 

The func t iona l  c l a s s i f i c a t i o n  process ,  t he  process  by whfch 
s t r e e t s  and highways a r e  grouped i n t o  c l a s s e s  o r  systems according 
t o  the  cha rac t e r  of s e r v i c e  they a r e  intended t o  provide, has been 
widely used i n  conjunct ion wi th  needs e s t ima te s  t o  o u t l i n e  long 
range highway p lans .  I n  t h i s  study focus L s  being aimed a t  t h e  
development of nationwide 1990 f u n c t i o n a l  p lans  i n  concer t  w i t h  a 
1990 nationwide needs e ~ a L ' ~ a % i o n ,  

The Logical  f i r s t  s t e p  i n  t he  development of the  l99Q 
finnctional plan,  namely, 8. base  yea r  func t i  o n a l  cLassiPice, t ian of 
e x i s t i n g  f a c i l i t i e s ,  has been completed by t h e  50 Skates,  bhe 
D i s t r i c t  of Columbia, and Puerto Rrlco a s  requi red  by t h e  1968 
Ilu'ationaP Highway FanctionaL CTass i f i ca t ion  Study. Punctlonal. systems 
developed during t h e  1968 study should serve a s  a. base  for" t h i s  s tudy.  
FUncl;jonal system mps a s  w e l l  a s  mileage, t r a v e l ,  popula t ion  and 
la,nd a r e a  s tat is- l ; ics  developed during t h e  1968 study a r e  a l o g i c a l  
s t a r t i n g  po in t  f o r  t h e  development of t h e  1990 f u n c t i o n a l  p l a n  %nd 
r e l a t e d  s t a t 5 s t i c s ,  

The hierarchy of f u n c t i o n a l  systems, Gunct5onal system 
c h a r a c t e r i s t i c s ,  as w e l l  ax c l a s s i f i c a t i o n  procedures f o r  b o t h  
rural and urban a reas ,  a s  descr ibed i n  dhe"l968 National  Highway 
n n c t i o n a l  C l a s s i f i c a t i o n  S t u d y  ManualEf 1/ a r e  Lo be used for. t h i s  
study, un le s s  o t h e m i s e  noted i n  t h i s  s ec t ion .  It i s  t h e r e f o r e  
necessary t o  eontinual.ly r e f e r  t o  app ropr i a t e  s ec t ions  of  t h e  1968 
study manual d ~ ~ r i n g  t h i s  sturdy. 

1,/ Addi t iona l  copies  of t he  manual a r e  a v a i l a b l e  upon. reques t .  -- 



I n  th i . s  s t 1 . l ~  the  developnie?lt of the  1990 :l3m.etjcnal 
c l a s s i f i c a t i o n  plan i s  considered as a n  2ntegral part of the  needs 
evaI'uistio.n prcicsess , Although t h e  devel.opmen'c of' a preli.lzzir~ar~y 1990 
classi_fY ca5iion plan i s  t,hc foremanner to t h e  needs esti.ma,tlng phase, 
the  class .Lf%cation i t s e l f  !.s hardly complete a t  t h i s  p o i n t ,  
Feed-back Prom the  needs es~im''ing ar;akysis i s  c e r t a i n  to r e su l ' t  
i n  modif i e a t i o n s  t o  specif Tc route el-assif f ca*$ions, I n  add i t i on ,  
var ious  s i t u a t i o n s  encountered driring the  needs e s t imd ' t i ng  an-alysls 
nay wari-alzt t r a d e - o f f s  a s  far as 1..990 f?xnctional ct2.assification 
al . - ternat ives  a r e  cor,eern,ed Lhere'by ?equi r%rg  m3dification "L the 
rL990 Eunctional  p1a.n. 

Ljcvelopnvaent of the  1.990 fu.ncJr2loi~~a1 p l an  i s  a l s o  jnsepsrable  
from t h e  needs a n a l y s i s  f ' m m  t r a v e l  se rv i  ee 'v?.e.i~points, By upgrading 
a p a r t i c u l a r  route o r  by adding a aew rou te  i n  a parti@.il.lar area 
during t h e  rieeds evaluatior, ,  a chain-l.i.ke rcaetS.on may taKe p lace  
a f f e c t i n g  the  fu . tu re  t r a v e l  usage cbarae"ceristics ori a n~mber' of 
o t h e r  f a e i l i t L = s  within t h e  a r e a  of '  i n f luence ,  A s  a r e s u l t  of 
sa.t isf 'ying a g iven  need, o r  corsect5.n.g a ?efi.cientry, overa:Ll trave:l. 
 pattern.^ w i t h i n  ?he ayes nay change 'to the  e x t e n t  %had cre~talin 
exis t in .g faci?it,le.es may he  servitig an eiitireiy- d l r fe ren . t  Lype o f  
'crsvel  i n  1990, thereby chzisging i . t s  :~umct~cin.a% c:-assif i .cat ian,  
Pro Jec t ed  vehicle--miles  of "r,ra~el. served by' such faa,ci.l.i t i e s  may 
a l s o  be changed by s a t i s f y i n g  a nee? i n  'the area, thereby al-bering 
.the Cravcl :reporting requirements of t he  claseif ' ic :a t ion phase. 



STkTI STECAL AREA DEFINI TIGNS 

S t a t i s t i c a l  %re& d e f i n i t i o n s  f o r  t h i s  study a r e  s i m i l a r  t o  
those used i n  the  1968 s tudy .  Corporate o r  o t h e r  j u r i s d i c t i o n a l  
boundaries shonld not  i n f  h e n c e  the  pLacement of urban- in- fac t  
bounilasics . It should be  noted, laowever, t h a t  con t inua l  u rban iza t ion  
(growth),  w i l l  a f f e c t  t he  r epo r t ing  s t a t u s  of urban a r e a s ,  

Soxe small  urban a r e a s  t h a t  grow between now and 1990 m y  
become urbanized e r e a s  by the d e f i n i t i o n s  used i n  % h i s  study-- 
o t h e r s  may become repor t ab le  from da ta  submit,-t;al viewpojnts i n  a 
higher smal l  urban a r e a  group, On the  o t h e r  hand, some small urban 
a r e a s  m y  decrease i n  popuLation by 19900 I n  t h i s  case it m y  be  
posstbl  e  t h a t  such an  a r e a  will beeoine rural  by def i n i  t ion- -o thers  
may become r e ~ o r t a b l e  Trom da ta  submi t t a l  viewpoints i n  a  bower 
srrall urban a r e a  popula t ion  group. 

Small Urban Areas 

Sinall ur'aan a reas  f o r  t h i s  study w i l l  c o n s i s t  of those p l aces  
which meet t h e  fol.lowing q ~ a l . i f t c a t i o n s :  (1) W i l l  have i n  3.990 a 
populat ion of 5,000 or more, and ( 2 )  do not  meet t h e  cr i ter : i .a  f o r  
~ F b a n i z e d  a,reas a s  def ined below. Elence, small urban a r e a s  w i l l  have 
a 1-990 popuiat-ion i n  t he  range o f  5,000 t o  49,999* C l a s s i f i c a t i o n  
s t a t i s t f e s  f o r  these  a r e a s  a r e  r epo r t ab le  i n  t h e  foll.owing t h r e e  
1990 populat ion subgroups: ( 1 )  5,000 t o  9,999; ( 2 )  101000 t o  24,999; 
and ( 3 )  25,000 t o  49,999, 

Urbantzed Areas 
PP 

Urbanized a r e a s  f o r  t he  purpose s f  t h i s  s tudy c o n s i s t  of 
those urban p l aces  fo recas t ed  t o  have a popula t ion  of 50,000 o r  more 
w i t h i n  the  1990 contTguous urban-in-fact  boundary. 

Bureau of 112blTe Roads 1990 urbanized area f o r e c a s t s  and 
rorrcsponding population es t imates  are contained i n  t a b l e  A-1, 
appendix A,  Urbanized a r e a  codes corresponding t o  Public  Roads 
forecas ted  urbanized a r e a s  a r c  a l s o  contained i n  t a b l e  A-1,  appendix A. 



This list may no t  be a l l  t a~ l i l r s i ve~  In the event additional 1990 
urbanf zed aseas are i d e n t i f  l e d  during t h e  stud.y, the Washington 
sffLce should be contacted and an urrbanized area code k r i l l  be  
886igl~k@d, ( s e e  the n8rratj .re in a]?p@nd."ix W for additional d.lseush;ion. ) 

Rural Areas --- 
Ruralp P O ~  this s t ~ d y ~  C O ~ ~ F ~ S ~ S  the  are8 outside the 

boundaries of the sn~all urban and urbanized areas defined above, 
Fublfe Road6 estimates of 1990 rs tatewide rural papulztians are 
conlaincd in table A-2, apperadh A, %ate k b " b ~ r a E ~  as def  i f l e d  in 
table A-2, 2s Prelnv 2,560 5n popu.la'&lon, For this study mral is 
de f ined  i3s below 5,000, 

R u r a l  subareas 

As wlb: be noted om t h e  Rur&l Supplemental Data Sunn~izq 
Form, on page 11-36, a l imibed  am~un-b of  rural &La are  to be 
reported by countyg, t h a t  !is, the rural por t ions  sf" the  county. 
Data subml~tal_s f o r  eaunt$es are to be identified by appropriate 
county codes f n  zhs IBM coding mnu&B. 

lggO Urban Bumdarle s --~ ----p--.---n 

The 1990 urban boundaries are to be est8bli shed for a l l  sn%Lk 
urban areas and enkbaa~tzed e.reas as; defined above a Since S I I C ~  ba~xad- 
a r k s  are to be determined f o r  conditions expected t o  exis% in 1990, 
n~x-imaun ase should be raade cf avall8'Esle hand use forecasts and plans.  
In those urbznized areas t h t  &ve an u.rP,an tr%nsportation planning 
process urndez~ray (per Sect ion  134 of T i t l e  23, U . S . C , )  tke future 
land use plan  developed f o r  the study should be lased, l l z  other 
areas, arv available future b n d  use p l an  shou ld  be revieved and 
used to the extent possible. 

Although. Xana use forecasts  and plans mmy be a v a i l a b l e  fo r  
mqy sf the ~ ~ r b a n  areas8 f e w  will- have been developed for the target 
year 1990- Tt,  is therefore reg$ai~ed that a "best estfmteBs be mde of 
1990 urban land, use, w . s i ~  avai1.a-ble forecasts and plans,  and the 
assiota.r,ee of linsiowPec?geabl.e Local technicians to project t he  so- ca l l ed  
urban- in- fac"cbsnndarcies, 



The 1990 usban boundaries are to inelude only that area 
which will have definite urban characteristics. Frlnge areas with 
anticipated gross population densities of 1,000 or mme inhabitants 
per square mile should 'be considered urban. Planned fringe areas of 
large nonresidential tracts devoted to urban uses, such as airports, 
railroad yards, factories, parks, stadium, schools, and cemeteries, 
should be included in $he urban area but are to be excluded when 
computing fringe area densities. 



11s was Lte case with the 1968 Functional ~ : ~ a s s i f i c a t i c s n  
S t u . 6 ~  tt wili 'be necessary l a  i d e n t i f y  and  rank  pupu.lai;fon centers 
a s  t h c ~ ~  a r e  ex~ected -Lo exis't in 1990* Pol~ecas ts  of 1990 pcrpllation 
aye t o  be prepared f o r  all a r e a s  t h a t  arc ex.pected Lo be u.r-ban i n  
lggO as well. as for tixc remai.nrii~g ~ w r a l  su'basreas, These f o r e c a s t s  
w i l l  be  prepared s.ccord.lrrg .to the c r b a n  and n r a l  area statistical 
def i .ni t ions glveZ i n  this man;lla3-. 

Each populate5 piaee presentlqr containing Less than  5,000 
persons and no t  fncluded wj-thin the delirraited ' b o u n d  of' a 1990 
ul.banize3 a rea ,  shou ld  be cxawiced t o  determi.ne -csl:e"iber i t s  
antiillllaied popu.1a.ti.nn growth to 1590 w i l l  resv. l t  i . ~  i t s  elassfif icatri-or1 
as a smal l  urban area. as defined for. this sdudy, I n  addt.t ion, c e r t n i n  
p re sen t ly  rmai areas ( i ,e . , sv.b:j,.~-k)a:: devel opment, new towns, e%c ,  ) 
should be exempined t o  dei;es::niae those whlch will q.ualify as smS1. 
urban a r e a s  due t o  expected poperlatioln Lncreases by lggO, 

'The base .for f o ~ e c a s t i n g  the 1990 populaJLLon vill -be t h e  1960 
Census of Populat ion unless data from a more recent Federa l  census 
are a v a i l a b l e .  The tota?. Sta",e, r eg iona l  and 5a.t i una l  plop-ula.bions 
must be given full considerat icr i  .when estinia'eing popv.la.tions cf the 
ind'lv:i.dmJ. urbanized and srr1a16 urh8n a r e a s  in orde r  -that the estima.tes 
w i l l  be  r.eason,a?;k!le a;ld consfstent, Consequently, I n  mak..ing t h e s e  
l99G u ~ b a n  estjrrrtites it will. be necessary t o  devcl.cp them co inc iden t ly  
with and in rel.a.tion t o  %he  tot^,.';. 6990 Stah populatlorr p r o j e c t i o n s  
and the p i - o j e e t l o ~ s  f o r  the rerrain.lng *rural. population (incl-uding 
those paaces fsorn 2,500 *Lo k9  999 popula t ion) .  

A consjderab1.e amount of popu1a.t~on &.ta is available jn the 
St% tes x h r o ~ g k ~  Lhc 11rbaz t r a n s ~ u r t a t i a n  s Cudles, from the work done 
for the 1968 f l a t i sna i  Kig'irhmy Funct ional  CLaxsifica'c-ion Study, t h e  
J 9 ' f O  Tn.t;e~s",atc Cosi FsS,$mate, and from agencies  prepar ing  current, 
populat ion es t imates  fcs the var lous  S t a t e s .  A list of these  latter 
agencies  i s  glven in appendix C, 'Labie C = - 1 ,  Fay those presently 
e e r t i f ' l e d  urbanized areas a]; wLlieh e i t h e r  the s tudy  b r g e t  year is 



no% 1990, o r  the  urbanized a r e a  boundary i s  d i f f e r e n t  from t h a t  
requi red  f o r  t h i s  study, bo th  the  popula t ion  f o r e c a s t s  and t h e  a r e a  
boundary w i l l  have t o  'be r ev i sed  i n  accordance wi th  t h e  c r i t e r i a  
e s tdb l i sbed  f o r  t h i s  s tudy ,  

Because of t h e  v a r i e t y  of kinds of popula t ion  f o r e c a s t s  and 
sources of fo recas t ing  advice and a s ses t anee  t h a t  aye a v a i l a b l e  t o  
the  Stlates,no s i n g l e  fo recas t ing  procedure i s  be ing  s p e c i f i e d  i n  
t h i s  manual. O f  foremost importance i n  any procedure i s  the main- 
tenance of' a sound overall .  perspec t ive ,  Spccificabby, t h e  aggregate  
of  i nd iv idua l  p lace  p ro j ech ions  must s tand  t h e  t e s t  of reasonableness  
i n  terms of implied o v e r a l l  t r ends  f o r  urbanized a r e a s ,  f o r  smal l  
xrban a r e a s  by size group, and f o r  r u r a l  a r e a  dens i ty ,  

To a s su re  reasonable d i s t r i b u t j o n  of t o t a l  p ro j ec t ed  popula t ion  
by the  above ca t egor i e s  a n  i t e r a t i v e  appyoach w i t h  feedback t e s t s  i s  
necezsary, p a r t i c u l a r l y ,  i n  some S ta t e s ,  when a very l a r g e  p ropor t ion  
of the t o t a l  populn t i sn  growth w i l l  occur  i n  urbanized a r e a s ,  
ProportinnaZly- small  var iances i n  f o r e c a s t s  f o r  t hese  p laces  can 
kave a dispropor t iona le  e f f e c t  on r e s i d u a l  va lues  app l i cab le  t o  smal l  
urban p l aces  and r u r a l  a r e a s ,  Xence a stcp-down r e s i d u a l  f o r e c a s t i n g  
prsee6ure without  feeaback i s  t o  be avoided,  

A more d e t a i l e d  desc r ip t ion  of popula t ion  p r o j e c t i o n  
techniques i s  cofitainsd i n  t he  pxb l i ca t ion  a n t i t l e d  " ~ o p u l a i - E o ~  
Forecast ing ~ e t h o d s " ,  included i n  t h e  Highway Planning Program 
Ylnuai a s  Transrnj t ta l  45, Volume PO, Appendix 36. 

Washington Office - populat ion p ro j ec t ions  --- 
A reasonable degree of consis tency must b e  maintained i n  

p ro j ec t ing  popula t ian  growth and c l a s s i f y i n g  i t  i n  a  manner i n  
which it may be d i s t r i b u t e d  reg ional ly ,  by S t a t e s ,  and i n  rural 
and urban a reas .  For use tovard t h a t  ob jec t ive ,  t h e  1969 Bureau 
a% the  Census popu.1ation es t imztes ,  by S t a t e s ,  and a  s e t  o f  1990 
populat ion p ro j ec t ions  prepared i n  the Bureau of Publ ic  Roadsq 
WaehlngLon o f f l s e ,  asre ineluded i r i  appendix A, Lables A--1  through 
41-3 3f t ' l lf  a m a n ~ a l *  



Pn preparing %he JggO projections, the historical growth of 
the large urban places (including those Iike4y to reach urbanized 
area s t a t ~ s  "by lgg0) and .$he t r ends  of the rural-urban dLv2sion 0%" 

the population were prf-a~ie esnsLderatiorrs, I/ It is b e P i e ~ ~ e d  tha t  
these p ro jec t ions  ase consj  stent with pred?eted na%iona% trends,  
according to ce r t a i n  accepted asa r~mpt f  ons for State, regional ,  and 
national growth, 

The State popuLation totals arc those prepared f a r  %he 1970 
Interatate Sysdem cost estiwte. 2/ 'They reflect a regional and 
naLional cons is tency tkdc fakes i n t o  account re%son&ble assrmptions 
concerning b i r t h  sates a n d  migration wizhina a na tion&l t o t a l .  
Su3staat:-al departures from these St%te to ta ls  wou.ld imply changes: 
i n  n t h e ~  Sta-i,es and regixis vfhich m y  be di%f"icul"c~r;u reconci le .  
The national total is itppr~x~~lately the same. as tke "R" (middle 
estimate) s e r i e s  of p ~ o j e c t i o n s  of the Bureau of Census. These 
forecasts were rev$ewed by other Federal agencies for their 
reasonableness, 

These pro jec t ions  are a'nchuded Par guidance of the S'tates in 
t h e  conduct of "khs s @l_ass i f fea t ion  shudy. Because this 5s a natlon~b 
s&u*, t h e  proJections @y aog it?dsvl&ual State nust  be -reason&bly 
c o n s i s t e r ~ b  wizh those sf o the r  States and with regional  and n a t i o n a l  
totals. Since such csnsis'tency i s  esserrtial, departures from the 
State total populatscn projecGions 5.n appendix A, table A-2, should 
be fully explained, Aaql~ such depa~tuses and their emlanation should 
be ~ ~ ~ m i t t e d  to t h e  Offfce  of Planning, as earu a s  possTble in t he  
studyt so t h a t  %be ~1eri.t o f  %help rcce in the ~-t;.ady can bs weighed, 

I/ It shculd be noted, that the po,aul&$ion c l a s s i f i e d  8.s urban Tn - 
table A-2 includes that of places of '2,700 population or more, 
although for this s t r d y  only places expected t o  reach 5,000 population 
in 1990 are considered 81.Y;ban. 

2 Certafn 1990 State e s t i m l e s  contained in t ab le  I of appendix A -- 
of the lg'!O 1hzte~stal;e Cos'c ;l,s'cixisttc manua,l will n n h a g r e e  with 
corresponding State totals eoata.%ned in appendix A, tab1.e A-2 of this 
~aarrml, These a~s,rianees have previously been d i s c u s s e d  and agreement 
reached bctkreen the Burea,u of -%blic Roads and the affected States, 



Travel  Est imates  

A s  p a r t  of t h i s  study-, t r a v e l  f o r e c a s t s  a r e  t o  be developed, 
The procedures suggested f o r  use  a r e  s i m i l a r  t o  those  used i n  
preparation? of vehieLe-mile e s t ima te s  of travel.  f o r  Bureau of  Pub l i c  
Roads t a b l e  TF-1. The lggO daily vehic le -mi les  of t r a v e l  must b e  
f o r e e a s t  f o r  each subarea of t h e  S t a t e  so  as t o  provide data f o r  
each urbanized area, three stmta of smll urban a reas ,  and t h e  
remaining mraL a r e a ,  r epo r t ed  by f u c t  i o m l  system, s u b s t r a t i f  i e d  
by Federal-aid and admin i s t r a t i ve  systems. Sect ion-by-sect ion 
es t i r ra tes  of' p r e sen t  BgT and f o r e c a s t s  of 1990 ADT a r e  r equ i r ed  f o r  
a i l  a r t e r i a l s  and c o l l e c t o r s  included i n  t h e  needs sample. 

Regardless o f  t he  method used, i n i t i a l  e s t ima te s  f o r  individlu%l 
urbanized and o t h e r  a r e a s  w i t h i n  t h e  S t a t e  w i l l  have t o  be  ad jus ted ,  
i n  coopemt ion  w i t h  t h e  l o c a l  planning grou:ps, t o  provide agreement 
i n  t o t a l  w i th  t he  independentbr der ived  S t a t e  base  and f o r e c a s t  y e a r  
% ~ b P s f  and the  s ta tewide  t o t a l ,  i n  t u rn ,  must be  c o n s i s t e n t  w i t h  
nat ionah values.  E s t E m t e s  and f o r e c a s t s  a r e  nuch more r e l i a b l e  f o r  
l a r g e  a r e a s  o r  braad  ca t egor i e s ,  of course, t han  f o r  smal l  a r e a s  o r  
road sec t ions ,  

For this s tuQ it i s  expected t h a t  s a t i s f a c t o x y  base  y e a r  
da t a  can be obtained by us ing  the  r e c e n t l y  completed f u n c t i o n a l  
c l a s s i f i c a t i o n  study; and f o r e c a s t  yea r  t o t a l s  can b e  o b t a a e d  from 
t a b l e  TF-1. These data will be reviewed, ad jus t ed  as necessary and 
f u r t h e r  disaggregated f o r  t h i s  stud.y, 

The t r a v e l  f o r e c a s t s  f o r  the  f u n c t i o n a l  systems sf t h e  
c l a s s i f i c a t i o n  s tudy should t i e  i n  w i t h  t h e  admin i s t r a t i ve  system 
f o r e c a s t  p rev ious ly  prepared and r epor t ed  i n  t a b l e  TP-1 for t h e  
l9'-(0 I g t e r s t a t e  Cost Est imate,  The t a b l e  TF-I. S t a t e  t o t a l  data, 
e n t r i e s  f o r e c a s t  f o r  1990 as submitted f o r  t h e  lgyO I n % e r s t a t e  Cost 
Estimate may be use& t o  t h e  e x t e n t  appl icable ,  a f t e r  a review by t h e  
S t a t e  highway department and t h e  Bureau of Pub l i c  Roads Div is ion  o r  
Regional s t a f f  con f i rns  t h a t  subsequent t rends ,  changes, t h e  
a -~a iLab iE i ty  of a d d i t i o n a l  data, o r  o t h e r  developments -indicate 
s a t i s f a c t o r y  consis tency and no changes 
x-5:xJg7Xo_~s of S t a t e  t o t a l s  approachiqg 5 
o r  I! pe r  c k.'n'ititS"tj p 7 n a o  'tZta1 "s hou 
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ant i  the rclai;ed data itens are o r  principal concern ,  To c void 
p o s s i b l e  s~nbjeci~. ive 2udgaents 4n cl .assi?yibg, prc.vfcus t z b l e  TF-:I 
:Corecaests o f  rr:.il.eag;e and. tra?rc:l- 'oy ad~~~inistrative syste::~~, i n c l u d i ~ i g  
the InLess  Late Systerc, s hou-ldbe d i  sregarded to t l ie ~xaxircr-m extcn.t 
feasTb1.c ur l t i?  a f t e r  -t;l?c - i n l t i . a l  s e c t i s n  by seetior, f'o:recast work 
for Lhris Pur,c: ii o n a l  c:.a.ssi_~'icatio;;,sicatior study is cortipleted, Only State 
totals sl-~o:~.l.d 5c ~ i i  p?:ri~ici.pa; cc?n.ce'rn hitTaiJy, 

Pyqe s en t -brave :I. .-----.. --.---.-------. 

Tile s-iatvwide r o u t e  l o g  and uyban and  mra1 workshee t s  
require the coding of present ADT,. For :purposes o f  1,l-]is shudy, 
1-969 AD'I f igu res  shou ld  b2 entered, which w5l. l  be zsswrcd $3 kc 
val.id to December 3i, i969, The 20.- year n.eeds study- l e  riod -will, 
then b e  assumed. .to c 3 v e r  the p e r i o d  January 1, 2.9.70 t~ Jan-ua,~y 1, 1990, 
Tt <is recogn ized  t h a t  1.968 4E'Y il'i.gur-es produced. in conjunct i~or l  w i t h  
the 1968 ful-!:.l;io.na.:. c:!ass.iLfieat"ion stu.dy w:E.LI have Lo be fa .c tored up 
Lo i1.959 on the basis of the TA-1 data f o r  tha% yes::, 

.Appendix I? o u t l i n e s  a d e t a i l e d  p r c c c & ~ r e ,  "'The T r a v e l  Dis- 
a g g r e g a t i o n  ,- Ad justixer;t Pa-oceci-w:tae", f o r  5 b  taT.r~ing sv:ba,:rea 1990 SVM' e 
-by system for "use in a , r r i v i n g  a t  ;reeds s e c t i o n .  ADT f o r  L b i s  s t u d y ,  
'!'he procedure  i.s sirn.i,l;xr i;o the one presented i n  s e c t i o n  11% i '  t h e  
''1.368 Na,,tioua.L Highway Z;\~rict-iLo.;aL CSass!.ficatlon Study. Ytinual ." 



CIASSIFZCATTON PROCEDURES 

General 

The b a s i c  concepts and fimction.al_ c r i t e r i a  f o r  t he  deve1.opm.en-L 
of the  1990 f u n c t i o n a l  c l a s s i f i c a t i o n  p1a.n a r e  t h e  same a s  those  
exgressed i n  t he  1.968 National  Highway Funct ional  C l a s s i f i c a t i o n  
Manual. The 1990 funct ionsl .  c lass . iT iea t ion  w i l l  d i f f e r  from the  1968 
c l a s s i f i c a t i o n  i n  two b a s i c  r e spec t s :  ( I )  1.h will .be based on. 
p ro j ec t ed  l99O popula-tion, land u.se and t r a v e l ;  and ( 2 )  i t  w i l l  
include,  I n  a d d i t i o n  t o  exist5~n.g f ' a c i i i  t i e s ,  s-irch p ro j ec t ed  total-Sy 

f a c i l t t i e s  a s  w i l . 1  be needed t o  serve  1.990 l a n d  use and Lra-veL, 
"-- 

Much of t h i s  new mileage will c o n s i s t  of new s t r e e t s  i n  expandi.ng 
urban a r e a s .  The u n b u i l t  interstate mileage, not i.ncluded i n  t h e  
1968 c l a s s i f i c a t i o n ,  addi t iona l .  freeways developed .through t h e  
t r 8 n s p o r t a t i o n  planning process, b e l t s  and bypasses i n  sma l l e r  
ei-Lies,  w i l l  c o n s t i t u t e  a s  a groixp, t he  o t h e r  m ~ ~ j o r  catego-ry of ne'w 
mileage. Some mew rou te s  may be  needed t o  serve  planned and committsd 
new r e c r e a t i o n  a r e a s  al- new towns. A f t na l .  category of addit.i.onal, 
though i n  one sense not  "new", f a c i l i t i e s  will be those  r ep re sen t ing  
re%oeat ion  of exist1n.g fac: i l . i t ies ,  3-n cases  where adeqaa-Le s tandards  
camlot be provided on the  o r ig ina l ,  loca t ion ,  c r  where an  ex is ' t ing  
rout ing  i s  e x : : ~ s s i v e ~  c i r c u i t o u s .  For conveilienee, -the func.kional 
c l .assif  i c a t i o n  c h a r a c t e r i s  t i c s  which def iris t h e  several.  systems, are 
r ep r fn t ed  from the 1.968 manual i n  appendTx E. 'L1'l.le tl.assif'.i.cation 
proeed.dLres f ~ o m  t h e  earlieu. nmnual ase n c ~ i  repea ted  here in ,  zlthoug'n 
t h e i r  review woznld: be advisabie, pa:r t icular1y f o r  any study personnel  
who were not  involved i n  t h e  1968 c.l_ass:il'ieat5.on s tudy ,  

Separate procedures a r e  presented below Zor rural, u r l ~ n a f z c d  
a r e a  and s m l l  urban a r e a  c L a s s i f i c a t i o n s ,  I n  m s t  cases ,  the b a s i c  
approach ts t o  use t h e  1968 functronal c i a s s i f i c a t i o n  as a base, 
modifying and updatirg 4-t t o  pl~ovicie a e l a s s i f i c a t i o r ,  p l an  adequate 
f o r  pro jec ted  1990 l and  use and t o a v e l .  m e r e  transportat5.on -pLaans 
c x i s t  f o r  the y e a r  1990 ( o r  which can be updated t o  7990) they snou ld  
be considered i n  t ke  classification process,  Filthin these  p lans  
however, the  fwnc t i o r ~ a  I r e l a t i o n s h i p s  out]-incd i n  t h i s  rfhnual s h a l l  
be obsesved and fu~etiunal systems so i d e n t i f i e d ,  





( c )  Changes i n  fun.ctiona1 r e l a t i o n s h i p s  which m q r  be 
a n t i c i p a t e d  i n  regard t o  implernentation of a 
func t iona l  plan,  wherein, f o r  example, t r a f f i c  
from two o r  more exis t ing.  f a c i l i t i e s  m y  become 
concentrated on a s i n g l e  improved f a c i l i t y ,  

7. Update c l a s s i f i c a t i o n  t o  inc lude  r e l o c a t i o n s  r equ i r ed  by: 

( a )  Routes where needs s tudy improvement c r i t e r i a  
cannot be met by improvenents on p re sen t  l oca t ion .  
There should be con t inu i ty  i n  t h e  type  of s e r v i c e  
protided along a rou te  between major c o n t r o l  po in t s .  

(b) Connections t o  new urban f a c i l i t i e s  developed i n  
urbanized and smLl urban a r e a  c l a s s i f i c a t i o n  p lans .  

Items 1-4 above need l i t t l e  d i scuss ion .  (%he a c t u a l  development of 
l99O urban-in-fact  b ~ u n d a r i e s  i s  discussed on page l l - k s &  The rank- 
ing  s f  generat,ors,  however, does warrant  some d iscuss ion .  

F i r s t  i n  such a d iscuss ion  i s  cons ide ra t ion  of the  use of the  
updated ranking, and i t s  probable e f f e c t s  i n  updat ing t h e  1968 
classification. 

Studies  conducted. over t h e  years have i nd i ca t ed  a l a r g e  degree 
of s t a b i l i t y  i n  t h e  rou te s  and c o r r i d o r  l o c a t i o n s  of a r t e r i a l  systems, 
To a considerable  ex t en t ,  c e n k r s  0% t h e  lower s i z e  range of  p l aces  
served by these  systems ( e s p e c i a l l y  minor a r t e r i a l )  a r e  no t  under- 
going g r e a t  or  r ap id  change. Furbhermore, considering mere growth, 
pe r  se;  i f  a l l  cen te r s  were growing i n  propor t ion ,  without  causing 
s i g n i f i c a n t  s h i f t s  i n  t r a v e l  l inkages ,  such growth would no t  a f f e c t  
the f u n c t i o n a l  r e i a t i o n s h i p s  j n  the road network. There w i l l ,  however, 
be ins tances  where smal le r  c i t i e s  and towns, due Lo unique circwnotances 
of l o c a t i o n  o r  a c t i v i t y ,  w i l l  be  a n t i c i p a t e d  t o  undergo s u b s t a n t i a l  
growth, The same w i l l  apply, probably i n  g r e a t e r  degree, t o  o t h e r  
t r a v e l  genera tors ,  e spec i a l ly  r e c r e a t i o n  cen te r s ,  These r ap id ly  
expanding genera tors  will be of p r f n c i p a l  i n t e r e s t  i n  revfewing t h e  
updated ranking o f  genera tors .  



A dl. scus sion conce:rning 1990 popu:La..,.tion e s  t:I.mm.tes YDT urban 
pla.ecs was p r e s e n t e d  on page 11.- 6 Such. projec-Led 1990 esLi;mtes 
of population . w 5 ' i l  :rot be 'required f o r  :indlvldual places hrhose 1990 
population is anticipated -Lo be Less than 5000, As mentioned a:bovc, 
large o:r rap:i8 population changes aye not eharactcrisl;:ic of this 
ieveif. of pe:puiatIiorr ceul'tez':;,, 9 n  devcl.oping a glace r.anSc5.ng pror:j.le, 
OY plo-L, for thj.s a tcndy, it wl..l: l suf"if4ce, for these  sma:l.ler places, 
to Lrsci.5 ca Le puprr%ati.on g:ro.w t l i  or;lLy f ' o r  those in whi.ch si.gn:i i'1can.t 
change 3f a nature that wovJid alfec.i, the cI.assifica-tion plan is 
ant,:ic.ipat.ed. 

Genera to rs  otl-ler t h a c  pop'ula.Lion centers w - i l l  'be in~rol'ved :i.~ 
the mp.da-t ing of t h e  1968 ra'ckirig of genera:i,ors, R o t k ~  ir: :regard to 
population pro j r c  tj-ol-is aa.6 -in pro jec.ti.n.g these other gen.eratsrs, 
sta.tew:i de ar:d reg1cna.l development agencies should 'be contac ted  to 
cib 'cain infoi~~~ation on developlnerrt trend:;, svad.la'b::.e soci.o-eeo~omie 
forecasts, znd. s'iatevide and regional  development plans, 

Bi s:itatLon f o r e c a s t s  for :E~ripor.Lan.t recreatiorr centers shou.lci 
5e obtalrieci, or m8de ii; not availab:le, ProJections cf vi.si.ts sliouLd 
be revi.o-w~ec', "i; aass.,I.s:e 'th,-t ",ndS.vid~xil f o r e c a s t s  adre realistic i n  
tc.rms o.f u s e  poJLcntix:r. 8:y.d thhr3.t projected sta+'cewide totals sez" lec t  
a growth ra . te  c ~ r 1 s i s t e n . t  wi-th o ~ r e r a l l  tra.ve.l growt:!?, Figure 351-1 
in the icjG8 ma.n.~ial b n  used to obtain eqw.ivalerit popu1.a-Lion, ts 
use in %he ranking p:?oeess, With the 1990 upd%ted rankfng of 
generators com9le'ced, the a?-tua.l upda.%ir,g of t h e  ~x,.ra.l arterial. 
class:i.r"ic:at,ion can p,roeeed, a,s 0>~.1;1.:ineci in step 6, page TI-= 12 . 

Note tIria-t, in a d d i t i r > n  i,c; arrsiysis of the effect of $he new' 
rank:iLngs, c*onsideratj.on is also given to the c l~anged  Fu.nc1;io.a of 
exJ s Ling f a . c i l i  ties brought abo.uJc by ;he delineation of t h e  to'ta!. 
In.te r.staJ(,e Sys4$ern p lus  other far:i3_ities placcd  -c~:n.der cons tr iaction 
since the c u t - o f f - - d a t e  [~eccmibes 31, 1968) of " e h e  1968 s tudy ,  

A few. States have 6evei.c)ped a sta.tewLde traff :fc rrLgd.eL and 
;ca:~e made tr.af"i.c assigixr~e!;ts fcr i 9 3 0 .  l!hcxe States are encouraged 
.Lo u s e  the rer;ults of sucks e f f o r t s  5-12 this s t u d y  to assi.st -in. 

- .  
e:lass-ifyYring i h e  ri-ras .bi.gh,my systems ,. 



The f i n a l  s t e p  i n  t h e  r u r a l  a r t e r i a l  c l a s s i f i c a t l o n  ( s t e p  7, 
page 11-13 ) i s  t o  incorporate t h e  e f f e c t  of  rou te  r e l o c a t i o n s  
where needs study c r i t e r i a  cannoL be  met by improvements on p re sen t  
Locai,ions o r  where needed f o r  i n t e g r a t i o n  wi th  new urban f a c i l _ l " t i e s .  
Where s tatewide p lans  e x i s t  they may be  h e l p f u l  i n  i d e n t i f y i n g  such 
f a e j l i t i e s .  Continui ty of systems and con t inu i ty  of type of s e r v i c e  
t h a t  w i l l  be  provided between major c o n t r o l  po in t s  a long a  r o u k  
a r e  t o  be considered a t  %hi s  p o i n t ,  

T h i s  p a r t i c u l a r  f eedbach 1-inkage between needs a p p r a i s a l  and 
c l a s s i f i c a t i o n  c r e a t e s  a problem i n  t h a t  a r t e r i a l  needs a r e  t o  be 
sampled, The eonipleted 1990 c l a s s i f  f c a t i o n  p l an  will provide the 
mileage universe i n t o  which the sampled needs mileage i s  t o  be 
expanded, Hence, it w i l l  be  necessary t o  develop a  reasonably 
accura te  es t imat ion  of t he  mileage of a r t e r i a l  r e l o c a t i o n  even for 
por t ions  of the  networli: on which needs a r e  not  sampled, While t h i s  
will not  r equ i r e  the a c t u a l  docwnientation :o be c a r r i e d  ou t  f o r  t he  
f u l l y  appra ised  mileage, it should be done wi th  consc ien t ious  
re ference  to the  needs study t o l e r a b l e  c r i t e r i a  (page 111-2)+ ) i n  
conjunc'clon ~ 5 t h  inveutory- data, reasonable t r a f f i c  p ro j ec t ions  and. 
knowledge of f i e l d  condi t ions ,  - I/ 
F.ural c o l l e c t o r s  

Tn most count ies  t h e r e  should be a s u b s t a n t i a l  degree of 
s t a b i l i t y  over time i r i  the  ex t en t  and. locat, ion of  rural c o i l e c t o r  
r o u t e s ,  There w i l l  of course,  be changes brought about by (a) changed 
(lrban- in-- f a c t  boundarj e s ,  ( b  ) rec;assiPieat ion 07 a r t p r f a J  s  
superseded by r e l o ~ a ~ t r o n s ;  even ir! count ies  where t h e  ru ra l  
environment remains little changed, and, ( c )  i - ec l a s s%f i r a t ion  of 
roads present 'g  funct ioning a s  c o l l e c t o r s  t o  l o c a l  c l a s s i f i c a t i o n  
due t o  the normal d ivers ion  and j ncreaxed charineliza t i on  of t r a f f i c  
on t o  one f a c i l i t y  followir;g a highway improvement, 

I,' Ar te r5a l  rsbocat ions,  i n  Lhe major i ty  of cases ,  w i l l  r e s u l t i n  - 
revers ion  o f  the  o r i g i n a l  l oca t ion  t o  c o l l e c t o r  s t a t u s  (less often 
t o  Loca l ) ,  



Probz'ble changes 5n lard use ~ ~ ~ h i c h  would s i g n i f i c a n t l y  af Sect  
the  c $ a s s i f i c a t i o n  p l an  should be f o r e c a s t  wherever possible. Such 
changes are most p red ic t ab le  where s u b s t a n t i a l  r e c r e a t i o n  develop- 
ments a r e  being planned o r  where o t h e r  changes i n  b a s i c  economic 
a c t i v i t y  can be f i r m  prsJec ted ,  inc luding  some assurance a s  t o  
probable ae"civity s i t e s .  lians and fore@a,s t s  of SGate and l o c a l  
agencies  sho-uld be scught out where availa5.2e. It is no% proposed 
bere hoti~ever, that all l o c a l  plans be u n c r i t i c a l l y  accepted.  They 
should be compared w i t h  a v e r a l l  S ta te  f o r e c a s t s  for reasonableness .  

A;; w i t h  arterials, c o l l e c t o r  need.s are t o  be sampled. The 
c o l l e c t o r  mileage i n  eount les  o r  a r e a s  where needs a r e  not  apprtijsed 
will be a p o r t i o n  of t h e  mtleage universe  i n t o  which c o l l e c t o r  needs 
c o s t s  a r e  expanded, Again, as w i t h  a r t e r i a l s  ( s e e  d i scuss ion  on 
page 11-l.?), t h i s  ra . ises  t h e  ques t ion  of 1m.ndking rou te  r e l o c a t i o n s  
i n  areas where needs a r e  not  sampled, I n  such areas where there  i s  
obvious need f o r  r e l o c a t i o n s  because of gaps, excessive c i r c u i t y ,  
or bad terrain f o r  instance, t he se  rel_ocations should be mapped, 
Any realignments which are n o t  expected t o  cause a sigunifican'c 
cha.nge i n  the  t o t a l  c o l l e c t o r  mileage base my be ignored. 

Ru.ra1 local road mfleage i s  t o  be s t a t i s t i e a l i l y  pro jetted t o  
1990, The i99c) mileage will d i f f e r  from the mileage repor ted  In t he  
1968 study9 :nain3y i n  the reduct ion  of rural mileage brought about 
by changed urban boundaries ,  I/ There mag be some growth of rural 
Local mileage, p a r t i c u l a r l y  fzr pro jec t ed  recreation, i n d u s t r i a l ,  
and r ~ ~ a - b  r e s i d e n t i a l  developments, Such growth my be proJec ted  if 
a n a l y s i s  i n d i c a t e s  Chat i c  w i l l  be ex tens ive  enough t o  have a 
s i g n i f i c a n t  effect on t o t a l  l o c a l  road  needs. 

1 A s  i n  the 1948 s tudyB the  mileage sf p r imi t ive  roads and t r a i l s ,  - 
a s  def ined  i n  KzbElls Roadsr inzstm.etions f o r  r epo r t ing  highway 
rnfleage s t a t i s t i c s ,  i s  not t o  be included. 



Urbanized - Area Sys terns 

I n  add i t i on  t o  t h e  func t iona l  systems developed during t h e  
a968 func t iona l  c l a s s i f i c a t i o n  s tudy,  t h e  resources and outputs  of  
t he  urban t r a n s p o r t a t i o n  planning process ,  a s  requi red  by t h e  1962 
Federal-hid Highway Act, a r e  expected t o  be  u t i l i z e d  t o  t h e  f u l l e s t  
p r a c t i c a b l e  ex t en t  i n  t h i s  s tudy.  Such u t i l i z a t i o n  should not  b e  
l i m i t e d  t o  t he  po l i cy  and t e c h n i c a l  o rgan iza t iona l  s t r u c t u r e  b u t  
should inc lude  use  of projections, ana lyses  and t h e  p l a n  outputs  
-&hernselves. 

The l9gO Punctionak p l an  i n  urbanized a r e a s  should evolve 
from the  e x i s t i n g  base classification a s  modified by proposed Pac i l -  
i t i e s  contained i n  t h e  t r a n s p o r t a t i o n  s tudy t a r g e t  y e a r  p lan .  This 
yepresents  merely t h e  f i r s t  s t e p  i n  t h e  f u n c t i o n a l  p l a n  development 
process  s ince  s e v e r a l  o t h e r  f a c t o r s  must be taken i n t o  cons idera t ion ,  
Of prfrnary importance i s  t h e  t a r g e t  yea r  of t h e  var ious  f o r e c a s t s  and 
p lans  developed by t h e  t r a n s p o r t a t i o n  planning process .  I n  many 
ins tances ,  t r a n s p o r t a t i o n  and land use  p lans  have no t  been prepared 
f o r  LggO, thereby r equ i r ing  a d d i t i o n a l  p r o j e c t i o n s  t o  meet t h e  
requirements of t h i s  study. It i s  expected t h a t  a l l  da t a  descr ibed  
i n   the"^-96% National  Kigb~my I3.mc'tionaal C l a s s i f i c a t i o n  Study ~ a m a l "  
will be fo recas t ed  t o  1990 and applLed i n  t h e  1990 c l a s s i f i c a t i o n  
process  i n  t he  prspe'r m a n e r .  The 1990 f u n c t i o n a l  c b a s s i f i c a t i o n  
p l an  i s  intended t o  provide a n  adequate and p r a c t i c a b l e  t r a f f j e  
c i r c c l a t i o n  system f o r  1990 t r b v e l .  

One of t he  major elements of t h e  ongoing urban t r a n s p o r t a t i o n  
planning process  is t h e  development of a n  areawide highmy t r a n s -  
p o r t a t i o n  p l an  in coordina t ion  wi th  land use  plans and p l ans  f o r  
o t h e r  modes o f  t r anspor t a t ion ,  a l l  i n  accordance wi th  l o c a l l y  der ived  
goa ls  and ob jec t ives  f o r  the  ares. The concepts,  p o l i c i e s  and 
procedures r e g u l a r l y  s ~ p l i e d  t o  t hese  elements of t h e  urban s t u d f e s  
apply a l s o ,  o f  course,  t o  t h i s  study and need no t  be r e i t e r a t e d  here.  
En regard t o  t he  development of t h e  1990 sur face  s t r e e t  p o r t i o n  o f  
t h e  f u n c t i o n a l  plan,  a l t e r n a t i v e  rou t ings  and a l t e r n a t i v e  s o l u t i o n s  
t o  capac i ty  problems w i l l  create iraevit8bl.e l inkages  between %he 
c l a s s % f i c a t i o n  process  i t s e l f  and the a p p r a i s a l  of capac i ty  needs, 



There a r e  ~ h r e e  ma.jor cons idera t i .ons  whi.ch be 
s i m u l t a ~ e o u s  Jy we S.gi?ed: and ba lanced  in developing and a p p r a i s i n g  
t h e  a r t e i - l a 1  s t r e e t  pos'Lion o f  -the fbnc"cional p l a n ,  F i r s t ,  t h e  
p l a n  shou ld  meet t h e  b a s i c  f u n c t i o n a l  c r i t e r3 .a  r o r  sen-Lee  t o  
g e n e r a t o r s ,  spac ing  and c o n t i n u i t y ;  t h a t  i s ,  it shou ld  'be a log ica l -  
c i r e u l a  t i o n  p l an ,  Second, it shov-ld, a t  t h e  more l.aca9.ized Level, 
p ~ o v i d c  t h e  nlcsi; l o g i c a l  cho iees  o f  i n d i v i d u a l  s t r e e t s  t o  meet 
eapactlty reqr i re rnen t s ,  Pro .vis ion o f  adeqrate capaci ty .  t ~ a y  sin.vo.lve 
t a k i n g  o f  a ~ d l t i o i l a l  rights,.-of'"-way f o r  widening,  o r  t h e  se l .ec t ion.  
of a d d t t i o n a i  o r  d f f f e r e n t  s t r e e t s  t o  s e r v e  as a r t e r i a l s  th rough  
m o d i f i c a t i o n  o f  t he  c l a s s i f ' i c a i ; i o n  p l a n ,  'I'he p r o p o s a l  Lo  widen o r  
rce la . s s i fy  s t r e e t s  'bsi.ngs i ~ t o  p l a y  t h e  t h i r d  L ~ j o r  c o n s i d e r a t t o n ,  
that of the impect of s.ucli p r o p o s a l s  om th.e:Tr immed"la.te envLronmirs.l, 

A thoracglr; a n a l y s  i.s o f  @apaci'i;y d e f  i c  i e n c j e s  shuuld be nlade 
i n  d e f i n e d  t r a v e l  cor r ld .o r s ,  Capacity a p p r a i s a l  shau ld  i n c o r p o r a t e  
t h e  presumption o f  2eali-hour' per'king r e s t r i c t i o n s  as a p r e f e r r e d  
a l t e r n a t f i v e  .to widening oi' a r t e r i a l  s t r e e t s -  The development c f  a 
c l u s s i f i c a t 3 . c n  p l a n  Lhat l e n d s  i J i s e l f  to t h e  mos't l o g i c a l  sol~ai ; lon 
o f  capactby needs,  w h i l e  a l s o  giv5r1.g adeq-ua.'r,e considsra. t : lon t o  possi .--  
b.Le adverse e t f e e t s  o f  t;idcz?:i-ngs and r e c l a s s . i r i c a t i o n  on the innediate 
en?rironment, obviously  r e q u i v e s  'both teehniea.2. and polri cy a p p ~ a i s a l . ,  

The bas-ic pu.rupose o f  i;hc fi;r:ctiorial p l a n  i s  t o  provi.de a 
frame~iior'x f o r  a Ii.ong-.range ri.atioix,~icie e s t i m d t e  o f  highmy needsg and  
it does n o t  ::ovisti-t.ute a. commitment; t o  any s p e c i f i c  p r o j e c t ,  
Consequently,  8.s polirlted o u t  il; see t i o n  I ,  Yormal p o l i c y  appsova i  
i s  n.ot a n t i c s i p a t ~ d ,  Iiowever, i n  developing the st.utly th rough  t h e  
elassifieation and capac i ty  a p p r a i s a l  s t a g e s ,  t h e  p o l i c y  mechanLsn 
oP tlqe u,-?lal._ s-iudi e s  shol~Ld be v.tri.l.ized t o  i n s u r e  t h a t  i,t?e psopossl .  
i s  acJcua.ll.y representa,"ci.ve o f  the k i n d  and scope o f  h?~gl~way ir1p:rove- 
rllents -'sh,al; rn:lglnL be impl.crnented to sakiisfy l o c a l  demand, 

SmLl  iJrban Area Systems ---. ---w-u--d - ---~ --- 

The f u n c t i o n a l  c L a s s ~ f i c a L i o n  f o r  t h e  1990 system plan i n  
s m a l l  urban a r e a s  s h ~ u l n  be developed as o u t l i n e d  i n  the nurnbered 
sequence oP s t e p s  t h a t  ro l low:  

.I., Develop, in gene.2-al concept, t h e  pat tcrr ;  of ~%~turc l a n d  
u s e s  ir!. presefifviy ur,.deveioped a r e a s  .wi thin  and  around t h e  c i t y .  
Assusnptions i~us.i; 'be made (r.ea,l:i s'~iea,1.~Iy 1 r e g a r d i n g  m J o r  new 
commercial, 5 ndb.s t :~- ia~? ,  i n s t i t u t i o n a l ,  and recreational deveiapments 



a s  w e l l  a s  r e s i d e n t i a l  development. ?/ In t h e  absence of a 1990 
land use p lan ,  g v j d a ~ ~ c e  must come €r;m the p a t t e r n  of land  use  i n  
the  present  urban a r e a  ( p a r t i c u l a r l y  from recen t  growth, i f  arq), 
from l o c a l  knowledge of any development proposals ,  from t h e  p a t t e r n  
of e x i s t i n g  road network, from the  e f f e c t  of o t h e r  t r a n s p o r t a t i o n  
f a c j l i t i e s ,  and frora an  examination o f  t he  t e r r a i n  condi t ions  I n  
the  a r e a ,  

2 Considering the  a b w e  and t h e  u-rban boundary c r i t e r i a  
discussed on page TI-- 4, de l imi t  the llggO urban a r e a  boundary, 

3 .  Using the  c i a s sTf i ca t ions  developed during t h e  1968 
funct io l ia l  c l a s s i f i c a t i o n  study a s  a base,  de l inea t e  t h e  p r i n c i p a l  
a r t e r i a l  a n d  minor a r t e r i a l .  s t r e e t  networks wi th in  the  1990 urban 
a r e a  boundary. Ineludzd i n  t he se  networks wS 11 be  p ro j ec t ed  new 
f a c i l i t i e s  based on the  land use pl.an o r  t he  assumption developed 
i n  (1) above. Revf s ions  should be made t o  the  1968 base  networks 
to r e f l e c t  new c l a s s i f i c a t i o n  ( e i t h e r  higher  o r  Lower f u n c t i o n a l  
c l a s s )  r e s u l t i n g  from the  inc lus ion  of f a c i l i t i e s  proJee ted ,  
constructed,  o r  reconstrwcted subsequent t o  December 31., 1968, AS 
i s  the  case i n  urbanized areas ,  t h e  feedback i n  smal l  ur;ban a r e a s  
'between needs and Punc1;ional c l a s s i f i c a t i o n  i s  neeessayy. Because 
the  needs appra isa l ,  w i l l  be  a.ecomplished f o r  only a sample of s m a l l .  
urban a r e a s ,  t he re  vi.11 be no f a c t u a l  Feedback t o  'tile c l a s s i f i c a t i o n  
process  i n  t h e  nonsampled a r e a s ,  According.ly, during t h e  class i f  i- 
ca t ion  process  i n  the n.onsampl.ed. s ~ n a l l  urban areas ,  a suI~jec-i;lare 
a n a l y s i s  of the  a v a i l a b l e  f e a t u r e s  (pavement width, right-of-way, 
e t c , )  should be m d e  t o  a i d  i n  determining whether a higher  o r  lower 
func t iona l  c l a s s i f i c a t i o n  of the  f a c i l i t y  i n  ques t ion  might be 
appropr ia te  and whether new f a c i l i t i e s  a r e  warranted. 

4 Evaluate ( f o r  reasonableness)  the  extent of the  p r ~ j e c t e d .  
mileage of new f a c i l i t i e s  developed i n  (3), Miles of a r t e r i a l s  pe r  
square mile of' a r e a  shou.ld be coniparable t o  t h e  r a t e  i n  a r e a s  p re sen t ly  
developed ta a s i m i l a r  land use i n t e n s i t y ,  This miles-per-square-mile 
-ate f a r  f a c i l j t j e s  i n  t he  a r e a  of f u t u r e  u rban iza t ion  should l o g i c a l l y  
not  be I ~ i g h e r  thaia i h e  corresponding rate f o r  t he  present  urban area ,  
s ince  the  l a t t e r  jncludes t h e  densely developed a r e a s  of t h e  c i t y .  

1/ Local land use planning maps, zoning maps, Depa,rtment of  Housing - 
and Urban Development s e c t i o n  '(01 study maps o r  any o t h e r  r e a d i u  
a v a i l a b l e  inforlnaLi on sllculd be used. 



5. Agsfn using the 1968 ~unctional. classiffcation sdud~i as 
a. base, develop, (1) statis-tieal_ly, (2) by visual Fnspectbon and 
delineat5on on maps, or, (3) by a cxibination of both, t he  collector 
and local street mfleages within the area projected to become urban 
by LggO* l~~%ere the area of projected urban growth is srmlP, act,uaL 
delineatton by expanding the charseter of the exlsSing netvork should 
be tke sjmplest  proced-dre. Where a statistical procedure Is used, 
statist]-cal indices, such as a street-mLles-per square-mibe rate, 
based on substantial areas oF existing development, are recommended, 
Such areas and the resul%arrt statistics may be taken from data Ira 
other cl'cies provided the cha~a~eter o f  development is similar Lo 
tha t  antisipa&ed f u r  the urban area under study, 

6 LvalmLe the adequacy aP the overall classifi@ation plan 
to serve anticipated 1990 travel. The following questions, among 
others, should be considered: Does the pattern of principal arterials 
(ff any) plus minor arterial streets provide adeqyate continuity for 
ei'Gyvi.de movement? Can ant-icipated 1990 capacity reqv.i-rement,s be met 
withln developable rights-of -wa:~ of the designated network or should 
a.6ditional. a.rterial_s (one-my coupletss, for example) be designated? 
i$ould such adaed arterials, in regard $0 t h e f r  impact on 'the immediate 
envirennz@nt,be representa"cive o f  realistic proposals thahBzigkat be 
implemenbed to satisfy 3 aca l  demand? Has %be distfnction Setween 
arterial and coLLector streets been properQr and consistent& defined? 

7, Develop the f u r t h e r  subclassifications within the  p r i n c i p a l  
arterial s treet  classes required to pmvide ~snnecting Links for the 
rural principal arterial  and :rlinor arterial  systems as described on 
page E-10, appendix E* 



iEUBM1:TTAL OF CLAXSIFTCATIOTJ DATA 

This s e c t i o n  of the manual o u t l i n e s  t he  requirements f o r  
submit t ing information concerning t h e  development of a 1990 func t iona l  
classification plan  f o r  needs evaPdation. The necessary information 
includes the  s ta tewide  graphic ranking of t r a v e l  generators ,  systems 
maps, and da t a  summary forms, Table 11-1 summari-zes t h e  submi t t a l  
r e ~ u i r e m e n t s  Tor the  c l a s s i f i c a t i o n  phase of t he  s tudy.  

Prel iminary as w e l l  a s  the  f i n a l  submissions of the 
c l a s s i f i ca . t i on  da t a  axe requested.  The submission of pre l iminary  
d a t a  w i l l  enable  var ious  i n t e r e s t e d  p a r t i e s  t o  check r e s u l t s  for 
reasonableness  and consis tency.  I n  a d d i t i o n  it w i l l  be  used t o  
f i n a l i z e  &na.l.gsis techniques t o  be used on the  f i n a l  da t a  and t o  
a i d  i n  t h e  devel.opment of m t h e m t i e a l  models t h a t  w i l l  be  used t o  
s imulate  a l t e r n a t i v e  Federal. investment l e v e l s  and a s s o c i a t e d  b e n e f i t s .  

As shorn i n  t a b l e  11-I., t h e  fol lowing forms, t o  be l abe l ed  as 
prel iminary,  (except  as noted below) should be submitted through the 
Bureau of I k b l i c  Roads Divis ion o f f i c e  a s  ea r ly  a s  poss ib l e  S u t  a t  
l e a s t  by July 1, l.970. 

1. Statewide a r e a ,  populat ion,  mileage and t r a v e l  surmary. 
2 Rural  da t a  s w a r y .  
3.  Three small urban a r e a  summaries (5,000 t o  9,999, 10,000 

t o  24,999 and 25,000 t o  49,999 popula t ion) ,  
4, Ind iv idua l  urbanized a r e a  da t a  s m r i e s .  
5 .  Urban connecting l i n k  da t a  summary. 
6. Statewide graphic ranking of t r a v e l  genera tors  ( f i n a l  

va lues  a r e  t o  be represented  i n  t he  pre l iminary  submission; 
t he re fo re  no f u r t h e r  subniission i s  r equ i r ed ) .  

7. Rural. supplemental. data swmmry ( f i n a l  values a r e  t o  be 
represented  i n  t h e  prel iminary subrnLssion; t he re fo re  no 
f u r t h e r  submission i s  r e q u i r e d ) ,  

The f i n a l  c l a s s i f f c a t i o n  da t a  a r e  t o  be forwarded upon 
completion of the needs a n a l y s i s .  The requi red  da t a  sumtmries, 
systems maps, and t h e  study r e p o r t  are a l s o  t o  be included In 
f i n a l  submission. 





KPL szibmittals a r e  t o  b e  made v i a  t h e  S t a t e  highway 
departments t o  the  Bureau of Pizlblic Roads Div is ion  o f f i c e s .  The 
Regional off ' ices  shouJ.d no t  fornard  t h e  da t a  t o  t he  krashingbon 
o f f i c e  u n t i l  t h e i r  review of t he  da t a  has been completed and 
necessary co r r ec t ions  made wi th  S t a t e  concurrence. A l l  f i n a l  d a t a  
should be received i n  t h e  Washington o f f i c e  no Eater  than  A p r i l  1, 
1971 * 

A 1 1  submi t t a l s  t o  the htashlngton o f f i c e  should be addressed 
t o ,  

.Flmetior~aJ C l a s s i f i c a t i o n  and Needs Study 
Off ice  of Planning 
Bureau of F%klic Roads 
Federal  ,Highway Administrat ion 
Wsshirgton, D. C, 20591 

Systems Maps 
-<-- -=- 

Upon completion of all necessary adjustments  t o  t he  1990 
f i n c t i o n a l  p l an  developed f o r  needs evaluat ion,  c e r t a i n  mps are to 
be prepared f o r  submi t t a l .  The requirements f o r  t hese  maps a r c  
ou t l i ned  i n  t h e  following subsec t ions ,  

SLatewide s s s  terns ma-0s 

The lg9O s ta tewide  systems map ( fun@-t iona l  p l a n )  must be  
svbmltted, de l i n e a  Ling the  r u r a l  p r i n e  ipa l  a r t e r i a l  sys  tem, 
subclassified a s  I n t e r s t a t e  and o ther ,  and the  r u r a i  minor a r t e r i a l  
system, ?%his map should inc lude  t h e  fol lowing information:  

1. Del inea t ion  of 1999 forecas ted  urban- in- fac t  boundaries  
of  81% urban a r e a s  wixh a n t i c i p a t e d  populat ion i n  excess  of 49,999 
t o  the  ex t en t  f e a s i b i e  on a  s ta tewide  map* 

- 
2 ~ndica t ; io ia  by map symbols of s m a l l  urban a r e a s  i n  the 

foPlowing s i z e  gronplngs: 5,300 t o  9,999? 10,000 t o  24,999, and 
25,000 t o  999, I n  addition, place  groupings below 5,000 popula t ion  
should be show1 i f  p e r t i n e n t  t o  the  nnral- minor a r t e r i a l  sys%m w i t h i n  
the State .  Other  important t r a f P i c  genera tors  such as large National 
o r  S t a t e  parks should be shown. Standard symbols t o  be used dn a l l  
s ta tewide nmps t o  provide naticinai uniformity a r e  shown i n  f i g u r e  
IV-.L, page IV-6, of t he  "1968 Nat iona l  Highway Fbnctional. C l a s s i f i c a -  
t i o n  Study Manual." The populat ion symbols %re  t o  apply Lo the 1990 
f  orceas Led populat ion.  



3 .  Place name or all cen te r s  identified above. 

b Delineation of geographic barriers3 such as majar 
r fve r s  ar lakes, 5% their inclusion enhances "be clarity of the 
systems ~mp, 

5 .  9clineatTsc c f  r o u t e s  cf the mral por t ion  of the 42,500 
mile Interstate syste~n, other rural principal arterials, and mral 
minor arterials, using the symbols shown in the gbove reCerence. In 
some States ,  1990 forecasted r~rbanizatrlon will encompass a consider- 
able portion of t he  geographical area of the State, In such instances 
eonncetlng links of the rura l  principal arterial system should be 
shorn through the area so that stztewide continuity is iilustrated, 

6 Td~ntification of  principal a r t e r i a l  routes by study 
route nwnbrrs, in accordance with the route rlmberjng procedures 
described i c  the needs evaluation %nstxvetions in section I T T ,  

7. Idextjj-.'icaJcion of new routes on new locations as "new." 

8, iS. nr,.ileage scale. 

9, JL legcnd id-entffying the State, year of the plan, and the 
symbols used, 

In addition to ihe above items some States m y  wish to include 
county lines on heir maps, 

Countywide sye terns m ~ p s  - - -----. 

Development of the mrai collector r3.assifieation is "c be 
docurrented on indivi&~al county mps, preferably %hose o f  t h e  county 
laiglx~ay planning series, Tne complete f iLe wi3.1 be retained at the 
State l e v e l  and o n l y  a sample of four counties is to be submitted 
to the Bureau of Rablie Roads, These sample countlies should be 
selected so that ~ L T O  have epproxirmte& the same mraE population 
density as the statewide average; a third, above average dcnsity; 
and a fovrlh, rural popuiakjon density be low the s t a t e w i d e  average. 



The county maps should show the  fol lowing information:  

1. The a n t i c i p a t e d  1990 urban boundaries  f o r  a l l  smal l  urban 
and urbanized a r e a s  should be  shown t o  the  e x t e n t  p r a c t i c a l  on maps 
o f  t h i s  s ca l e .  

2 ,  Rura l  func t iona l  systems, i d e n t i f i e d  a s  mral I n t e r s t a t e ,  
o the r  rural p r i n c i p a l  a r t e r i a l ,  r u r a l  minor a r t e r i a l ,  mral major 
and minor c o l l e c t o r s ,  and r u r a l  l o c a l  roads,  

3 .  The l o c a t i o n  and names of popula t ion  cen te r s  and o t h e r  
t r a f f i c  genera tors  s e l e c t e d  f o r  s e n i c e  by major coLleetor  r o u t e s  
%nd higher  l e v e l  systems. 

4, New rou te s  on new loca t ions  s h a l l  be i d e n t i f i e d  a s  "new-" 

5 .  A legend i d e n t i f y i n g  t h e  county, t he  county code number, 
the  map s c a l e  and symbols used. 

Since these  a r e  e s s e n t i a l l y  vork  maps f o r  use  w i t h i n  t h e  
S t a t e s ,  co lo r s  may be used and uniform symbols a r e  not spec i f i ed .  
It i s  suggested, however, t l i a t  s ince  county l i n e  and S t a t e  1-ine 
coordinat ion i s  requi red  t h a t  the  fol lowing co lo r  scheme be  used t o  
show systems: 

I n t e r s t a t e  ........................ Black 
Other mral p r i n c i p a l  a r t e r i a l s  --- Red 
Rural  minor a r t e r i a l s  ------------- B l u e  
Rural  major c o l l e c t o r s  --------.---- Green 
Rural  minor c o l l e c t o r s  ------------ Brown 

Development of t h e  1990 c l a s s i f j c a t i o n  p lans  f o r  needs e s t ima te s  
f o r  each s n a l l  urban and urbanized a r e a  i s  t o  b e  documented on a mp 
o r  maps of sui ta lble  s c a l e .  A complete f i l e  w i l l  be r e t a i n e d  a t  t h e  
S t a t e  l e v e l ,  I n  addi.t ion, t he  fol-lowing maps a r e  t o  b e  submitked t o  
the  Bureau of Public Roads: 

IJPbanized a r e a s  - A sample of one from each S t a t e .  

Small urban a r e a s  - A sample of one from each of t h e  popula t ion  
groups o f  5,000 t o  9,999, 10pOOO t o  24,999 
and 25,OOO t o  49,999. 



These maps should contain. t h e  fol lowing informalion: 

I. Place mme i d e n t l f i c a t i c n  of  the urban a r e a  ( ~ n c l u d e  
ul-baniaed a r e a  code from appendix P f o r  u r b a n i z e d  areas), 

2 Bebinea t ion  cjr the 1990 ~x'iban boundary, 

3 .  Del lnea t ion  of' 1990 a r t e r i a l  syslems w i t h i n  t h e  urban 
boundary, wiih appropr i a t e  map symbols €or caeh inc luding  some means 
f o r  s epa ra t e ly  symbolizing the connecting l i n k s  o f  rural principal 
and minor a r t e r r a i s .  

4, P r i n c i p a l  a r t e r i a l  ro,rtes shall be i den t i  f" I ed by stuOy 
rou te  numbers, i n  acc~rdancre wi th  Lhe numbering procedures descr ibed 
i n  t h e  needs cvnluatLon bns tn l c t ions  i n  section V, 

5.  Rrew rou te s  cjn new loca t ions  s h a l l  be  i d e n t f f i e d  as "ne.w." 

6. A mileage sea2e and riiap legend expla in jng  t h e  map symbols 
~ s e c l ,  

A s  with county mps, co lo r s  may be used and uniform symbols 
are not speelfied, The following colors are suggesied, h~wever, f o r  
i n d i c a t i a g  syc b2 t 2  ;.t ms: 

I n t e r s t a t e -  - - -- -- - - ------ - --- -- -- - - - % *  - ---- Black 
Other freeways and exp~"ess~-a.ys: 

Com:ectlcg l f  sks  of ru.ra.1 p r i n c i p a l  arterials - - -  Red.- s o l T d  
Connectl ng links ot ruse1 m5nor a r t e r b a i s  ------- Red-dashed 
Other .................................. Red-dot Led 

0 they urban p r i n c i p a l  a r t e r i a l s  : 
CoEncctm.g l i n k s  o f  mrai prjncipal arterials --- Blue- 501j d 
Conaect i rg l f n k s  of rural minor asterlals ------- Blue-dashed 
Other ----- ----- --- ----.-------------- - x - * A - - - - - - - - -  Blue- do b Led 

Minor a r t e r i a l  s t r e e t s  ............................. Green 
Collector. s l r e e b  (( i f  shown) -- -----------. - --  - -- - -  - Brown 



Graphic Ranking of Trave l  Generators --., -- -- 

Each S t a t e  should fu rn i eh  copies  of t he  graphic ranking and 
groupzng of t r a v e l  genera tors  developed f o r  t h e  r u r a l  c l a s s i f i c a t i o n .  
Figure 111-2, page TTI-6, "1968 National  Highway FunctTonal C l a s s i f i -  
ca t ion  Study ~ a n u a l , [ '  shows a typ ica l  p l o t  of t h i  s type.  The s c a l e  
and fomiat o f  tuhis p l o t  a r e  l e f t  to each S t a t e ' s  opt ion.  Copies of 
working p l o t s  a r c  s a t i s f a c t o z ~ r ,  t h e  only' requirements being t h a t  t h e  
S t a t e  name, groups, and s c a l e  be i d e n t i f i e d .  I n  a d d i t i o n  p l ace  names 
should be given f o r  all p laces  o r  recreat ional .  a r e a s  w i t h  a 1990 
popuiat ion ( o r  equiva len t  popula t ion)  of 5000 and over.  

Data Summary Forms -.--- 

A s e r i e s  of nine da t a  summary forms provides t h e  means of 
r epo r t ing  the  s t a t i s t i c a l  da t a  concerning t h e  development of a 
c l a s s i f i c a t i o n  plan f o r  needs eva lua t ion .  These forms, shown on 
pages 11- 34 through 11- 42 , a r e  a s  follows : 

1. 1990 Sta tev ide  a rea ,  populat ion,  mileage, and t r a v e l  summary 
2 1930 RaraT da t a  summary 
3 .  1390 Rural  supplemental d a t a  summary 
4, 1990 SmLi urban area d a t a  summary--5,000 t o  9,999 popula t ion  

5. 1990 Small urban a r e a  da t a  sun~rna.ry--10,000 t o  24,999 
poprxlatisn 

6. 1990 XnialL urban a r e a  d a t a  summary -- 25,000 t o  l19,999 
popula t ion  

7. 1990 I n d t v i a u a l  urbanized a r e a  da t a  summary 
8. 1990 Urban connectixg l i n k  summary 
9. 1990 Statewide rou t e  log 

Only. one each of items I tlirou.gh 6 need be  prepared by each 
S t a t e .  ~ t g m  7 i s  t o  be prepared f o r  each urbanized a r e a  (a  p o r t f a r  
t h e r e i n )  w i t h i n  the Sta t e ,  and a s  lnanjr copies  o f  i'cems 8 and 9 a s  a r e  
necessary should a l s o  be prepared,  As noted in. tab1.e 11-1 each foriii 
i s  t o  be suhtnitted t o  the Bureau of Pub l i c  Roads i n  t z i p l i c a t e .  A13. 
of the above wi th  t h e  exceptioll of i tem number 9, should b e  submitted 
t o  t h e  Bureau of Publ ic  Xoa.ds b o t h  a s  "prel iminary" by July 1, 1970 
and i r i  f i n a l  fo rm by A p r i l  1, 1971. Itern nwnber 3, t he  1.990 r u r a l  
supplemental da t a  summary, should. only be  furn ished  during the 5n.i-kial 
submi t t a l ,  



It wil. 
keypunching, 
punched cards 

I be noted that the forms have been designed for 
Fiowesfer, the S%a,-t;es are not requested to h r n i s h  a w  
as part of the functional classification phase of this 

s tudy ,  A supply oP blank forms will be Purnished to each State 
in the near future. 

While "r,e %orins are generally self-explanaJcory the foll.owing 
instructions are furnished: 

I, l99O urbarized area codes are furnished in appendix A ,  
State codes arc f~mished i n  appendix B . 

2, All data should be entered r l g b t  justified., and a z e r o  
sbouid be eritered in ' the right calm of arly field wlierc the va1u.e 
is zero, Leading zeros need not be entered, 

The following units are applicable to a i l  entries on 
a.l% foms wlii2~ the exceptioiz of the statew5de route log: 

m n d  ------ .---------- x quaye mi 1.e s 
Populatic)n - -- -- -- - -- - - -- Lhousands 
Mileage ------------------ miles 
Travel  - - - -. - - - - - , - - - .- - - -- - - daily vehicle miles in thousan6s 
Registe~ed vehicles------ in hmd:?rds 
Percent of population --- in Lentlis 

With t k e  exception of certain Eab,bel.ed data required by the 
"Rural Supplemental 3ata Siu?~m~, '  all d a t a  pertain to iggO as noted 
elsewhere In this rnix~al, 

4, The sw, of mileage and t rave l  entrles reported by 
1990 functional system ahodd equal  he respective values entered 
?n the '299 S-kteewide Area, Population, Mileage and Travel Swrunary. " 
It should be noted t ha t  ~ 1 ~ b ' ~ o t a b s  from all appropriate urban forcis 
mst be added together 6n. order to check the urban total contained 
in the "lg9O Statevide Area, Population, Mileage and Tl-avel Summary." 

5. The sun1 o r  the mileage and travel reported on each Pine of - .- P 

a11 forms (except the "Rural Suppienental Data Summayy," the '"m0 -- 
-.- - 
Urba.n Connectj-ng Ll-nk S ~ a . ~ t f  and the "Statewide Route ~og") should 
eq,uak the tstal mileage a ~ d  travel entries contained in -the first -two 
fields at the l e f t  side of that LineG 



6. The Federa l -a id  mileage and t r a v e l  e n t r i e s  r equ i r ed  by 
e e r t a l n  d a t a  submit tal  forms f o r  the  Federal-aid Primary and 
Federal-aid Secondary systems should conform t o  present ,  December 
31, 1969 approved Federa l -a id  rou te s .  No a t tempt  should be made 
t o  p r o j e c t  f i t u r e  Federa l -a id  systems even though they a r e  c ros s  
e b a s s i f i e d  wi th  1990 Funct ional  systerns. Theref'ore, a l l  new mileage 
end corresponding 1990 t r a v e l  estirriates n o t  presen't ly designated 
as Federal-aid rou te s  should be repor ted  a s  non-Federal-ald,  

Data l abe l ed  a s  1968 on t h e  "Rural Supplemental Data 
Swrunazly.," s h a l l  be t h e  products  of the If1908 Nat iona l  Ilj-ghway 
Functiolml ClassiPica.i;ion Study. " The fol-lowing should be noted 
regarding the requirements of t h i s  form; 

(A) The func. t ional  mileage requi red  t o  complete th3.s form 
i s  f o r  mr%l por t ions  of t he  count ies  only. 

(B) - 1968 mileage by 1968 f u n c t i o n a l  c l a s s i f j c a t i o n  i s  t o  
be repor ted  f o r  rural po r t ions  of count ies .  

(c) Rura l  func t iona l  mileage i s  t o  be r epo r t ed  f o r  a l l  
those eount les  sa~npled i n  t he  needs e s t ima t ing  phase 
of  s tudy.  If a v a i l a b l e  it may be repor ted  f o r  a l l  
count ies .  

(D) Both 1968 and 1990 mral popula t ion  and Land area are 
to be repor ted  f o r  a l l  count ies .  

(E) 1968 registered veh ic l e s  a r e  t o  be r epo r t ed  f o r  every 
county i f  a v a i l a b l e ,  



StatewLdc Route Log 
------=.---- - 

A siatewide route  log  i s  r equ j r ed  for t he  1990 r u r a l  p r i n c i p a l  
a . r t e r l a l  system and 81.1 of i t s  connecting Links through sma1.L urban 
a:ud ur;banS.zed areas, bu.t e x c h d i n g  I n t e r s t a t e  mi.lc-.age, :Phis 
i n f ~ r m a ~ t l o n  is req~ired t o  a s su re  that c e r t a i n  s t u d i e s  Lo be 
performed by the B u r e e ~  oof I U 1 4 r :  Roads will have -the beneft-t of 
zornpl_ete kr~owl-edge of th:Es systeni, 

General Ens t r ~ c t i o n s  

Sho-m on page 11-42 5 a t h e  f o m t  for the above described 
rou te  Log. While t h e  format has Seen designed f o ~  p ~ s s i b l e  mtuxe 
d a t a  p r ~ e e s s i ~ a g  procedures, punched cards or l i s t l n g s  of such ca ra s  
are  no t  required, Eeat an5 Ieg'Lhlc hand coded forms are t he  on& 
rezLu irement for thrs s t?l<q , 

T h e e  types of entries are  t9cLucied on the  f o r a ~ s ,  There should 
be one line TOP each route segment, one Line for each route total, and 
one line showdrg t h e  State t o t a l  of a l l  routes, 

ALL forms s h o u l d  be nunbered i n  the  upper r i g h t  hand corners 
as shorn2 i n  ' the exani-ple, En t r i e s  os: the forms should be r.ight 
jixsti.fied -w.it'n t h e  excteption of the descriptli.on field (col.s, 1'7---TO) 
whLch should Se  left juslif Ted. 

Coding instructions f o ~  statewide rou te  Log 
-v---"--p----m-* --. ------A 

S t a t e  code - Entelp t h e  S t a t e  code r ~ m b e r  as l i s t e d  5n - -=-*- 
t ab le  R- 1, appendix 3 ,  

3- 6 -----c--.. Study r o u t e  r1umbe.r - A four dhg5-k study rou te  numbering 
system w i l l  be used h~h1ck  i s  conss"stent with the rou te  
nunibers S ~ O T , T ~  on the s t a t e v i d e  systems m8a. As d e t a i l e d  
%n sec t ions  IV and V 5 n inc instrwctions f o r  t he  work- 
sheets t h e  route numbers assigned t o  mra l  pr inc ipaL 
a s t e r ~ a 1 . s  and connecting rtjnks the reo r  should be between 
2COO and 2999, 



Route seqment - (NO% app l i cab le  t o  l i n e s  r epo r t ing  
route  o r  ~ t g % e  t o J m l s )  
To in su re  optinlwn u t i l i t y  of t he  rou te  log,  rou te s  
shall be segmented and da t a  r epo r t ed  by segment. Route 
segment numbers rdust s t a r t  wi th  001 f o r  each rou te .  
Breakpoinis should be e s t ab l i shed  a t  t h e  fo l lowing  
l o c a t  i ons : 

i. A t  a.lL 1990 small  urban and urbanized a r e a  bouizdaries. 
2 A t  a l l  junct ions wi th  o the r  rural p r i n c i p a l  a r t e r i a l s  

and connecttng l i n k s  thereof  ( i nc lud ing  I n t e r s t a t e  
rou te s  ) . 

3 .  At such o the r  po in t s  as may be found convenient o r  
necessary i n  t h e  i n t e r e s t  of" c l a r i t y ;  f o r  example, 
a t  interchanges where major changes i n  t r a f f " i c  
volume occuro  

It i s  genera l ly  intended ' that  route segments be as long 
a s  poss ib l e  w5.thj.n t h e  abovefra,rncwork, I t  i s  expected 
t h a t  rou te  segments w i l l  genesa l ly  be longer  than  t h e  
rou te  s ec t ions  a s  descr ibed i n  s ec t ions  IV and V . 
Type a r e a  - ( ~ o u t e  segments only)  - For each l i n e  e n t r y  
code a s  Toll-ows (1990 cond i t i ons ) ,  

1, - Rural  
2. - Small urban a r e s ,  5,000 - 9,999 
3 .  - S m a l l  urban a rea ,  10,000 - 24,999 
4. - Small urban a r e a ,  25,000 - 49,999 
5 .  - Urbanized a r e a  

Sfgned rou te  number - ( ~ ~ ~ l i c a b i e  t o  l i n e s  r epo r t ing  
- Enter  the  e x i s t i n g  s igned t r a v e l  

route  number which w i l l  a s s i s t  i n  l o c a t i n g  t h e  s e c t i o n  
on a map; f o r  example US322, S 1006, C 1030 (S f o r  
S t a t e ,  C f o r  county) .  



Route o r  r ~ u t e  segment dese r ip t ion  - B r i e f l y  b u t  clear-Iy 
&P - 

def ine  tersraj ni : for example : 

EUL ( f o r  Eas t  urban l i m i t )  Wayvillc t o  184 
E?R SL ( f o r  Sta1,e l i n e  co US1 
RS ( f o r  rou te  segment) 002 t o  SRN ( f a r  s t u Q  rou te  
numb e r ) 211 19 

If cxte~sive codes o r  abbrevia t ions  are used, oLlier 
than those  s i r - i l a r  t o  the ones used i n  the above examples, 
a key should be provided a t  %be end of t he  rou te  Log 
l i s t i n g ,  

Rurai?l lnideage - Enter t n e  rural mileage t o  t he  nea re s t  
tenth of a mj%e far t h e  rou te  segment, route ,  o r  S t a t e  
total. ( ~ 2 a v e  blank f o r  urban rou te  segments, ) 

Urban mile8ge - Eriter the urban mileage t o  %be nea re s t  -- 
t e n t h  cf a mile  f o r  the rou te  segment, roude, o r  S t a t e  
total , (Leave black for rural rou te  segments, ) 

Present  average daily t r ' a f f i c  volun~e -- Enter  t h e  p re sen t  ---- , - ---*.-----* - 
ADT f o r  each ro-iite segment, Leave b l ank  f o r  rou te  t o t a l s  
and State total, 

I f  a 'fnew" f a c i l i t y  can be s a i d  t o  r ep l ace  a n  e x i s t i n g  
one, e n t e r  t he  ADT f o r  t he  e x f s t i n g  P%ciljLyy, If t he  
"new" fxeility cannot be a s soc i a t ed  wlth an 1nd1vidua.l 
exi s t l n g  one, leave these  columns bL~nk, 

1990 average dal ly  t r a f f i c  volume - Eriter the 1990 ADT 
-A- 

fur each route segmsnt, Leave bzank f o r  route t o t a l s  
and S t a t e  t o t a l ,  



76 -- - ( r o u t e  segments only)  - Code a s  fol lows:  

D -. Dividfd - For t h e  purposes of t h i s  s tudy  a  highway 
i s  considered t o  be divided when two Dr more l anes  a r e  
provided i n  each d i r e c t i o n  of t r a v e l  and the median i s  
f o u r  f e e t  o r  more wide and cons t ruc ted  i n  a manner t o  
preclude i t s  use by moving veh ic l e s  except i n  emergen- 
c i e s ,  Where a median i s  l e s s  than  Pour f e e t  wide, t h e  
roadway slmuld be c l a s s i f i e d  as  divided if t h e  d i v i d e r  
c o n s l s t s  of feneing, a r e t a i n i n g  rmll, o r  o t h e r  physrca l  
b a r r i e r .  

LT = Ucdivided - A l l  highways not  meeting t h e  above 
c r i t e r i a ,  

N = For "new" f a c i l i t i e s  

Access c o n t r o l  - ( ~ o u t e  segments only)  - Code p re sen t  
access  contrz  a s  fol lows:  

I. Fulh , acces s  c o n t r o l  - Preference has been given t o  
through t r a f f i c  mo~rement by providing interchanges 
wi th  s e l e c t e d  pub l i c  roads and by p roh ib i t i ng  cro::s- 
ings  at grade o r  d i r e c t  p r i v a t e  driveway connections. 

2 Part ' ia l  access  corr'crol - Preference has been given 
t o  through t r a f f i c  movement t o  a degree t h a t ,  i n  
add i t fon  t o  interchanges,  t h e r e  m y  be some cross-  
ings  at grade wi th  publ ic  roads. D i rec t  p r i v a t e  
driveway connections have been minimized. 

3. No access  con t ro l ,  

78- 79 XTwnber o f  l anes  -  cute segments only)  - Enter  -the 
number of through roadmy lanes .  Do not  inc lude  paved 
shoulders ,  channelized f a c i l i t i e s  f o r  t u rn ing  at i n t e r -  
s ec t ions ,  speed change lanes ,  climbing Lanes, and s e ~ v :  ce 
o r  parking l anes  which cannot be used f o r  the movement 
of through i r a f f i c .  

8 0 Card number - Code a s  fol lows:  

I, Lines r epo r t ing  rou te  segment da t a  
2,  Lfnes r epo r t ing  rou te  t o t a l s  
3 .  Lines r epo r t ing  S t a t e  to'l;als 

HOTE: For new f a c i l i t i e s  leave columns 11-16 and 77-79 blank.  
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SECTION 111 

G E N E W  INSTHUCT9OES FOR K I G W A Y  NEEDS E V U U A T I Q N  

NEEDS EVUUATIOM CONCEPTS 

The t h r e e  mnajo~r e lements  s f  a  highway w.eeds s t u d y  a r e  a s  
fo l lows  l: 

1. D e l i n e a t i o n  o f  a f u n c t i o n a l  syscern p l a n .  Th i s  h a s  
been d e s c r t b e d  i n  s e c t i o n  %I o f  t h e  manual. 

2, I d e n t i f i c a t i o n  of  t y p e  and c o s t  o f  c a p i t a l  i ~ ~ ~ p r o v e r n e n t s ,  
bo th  f o r  e x i s t i n g  and new f a c i l i t i e s ,  based on t h e i r  presumed ( f ~ r  - 
s t u d v  c o s t  e s t  -,- - ___I 

) l o c a t i o n  on the ground. Both 
t h e  c o s t  of overcoming e x i s t i n g  d e f i c i e n c i e s  (backlog needs)  and 
c o r r e c t i n g  d e f i c i e n c i e s  o c c u r r i n g  d u r i n g  t h e  20 y e a r  s t u d y  p e r i o d  
(acc ru ing  needs)  w i l l  be  e s t i m a t e d .  mile d e f i c i e n c i e s  a r e  
d e t e r m i n e d  based an minimum t o l e r a b l e  c o n d i t i o n s  ( c o n d i t i o n s  
c o n s i d e r a b l y  below d e s i g n  s t a n d a r d s ) ,  once  a d e f i c i e n c y  i s  n o t e d ,  
the  improvenlewt i s  based on a p p r o p r i a t e  d e s i g n  s t a n d a r d s  t o  
serve forecasted t r a v e l  20 y e a r s  from t h e  deficiexhcy a l l e v i a t i o n .  
The r e s u l t  i s  that by 1998 t h e  e n t i r e  sys tem should  a t  l e a s t  meet 
minimum t o l e r a b l e  c o n u i t i o n s .  It follows,  I?swever, t h a t  not: a l l  
l i n k s  i n  t he  s y s t e ~ i i  w i l l .  be o p e r a t i n g  at t h e  same l e v e l  o f  s e r v i c e  
nor  i s  at tainmew% o f  a uniform l e v e l  of  s e r v i c e  an  o b j e c t i v e  o f  
t h e  s t u d y .  

3, Systemwide c o s t  estimates (by f u n c t i o n a l  sys tern)for  
maintenance,  p r o r a t e d  a d m i n i s t r a t i o n ,  s t o p g a p s ,  and second 
g e n e r a t i o n  rep lacements ,  Maintenance,  administration, s topgaps  
and replacements  a r e  needed t o  round o u t  t h e  t o t a l  c o s t  p i c t u r e ,  
e s p e c i a l l y  a s  t o  F e d e r a l - a i d  matching c a p a b i l i t y ,  o r  o t h e r  f i s c a l  
a n a l y s e s ,  I n s t r u c t i o n s  f o r  e s t i m a t i n g  maintenance and a d m i n i s t r a t i o n  are 
i n c l u d e d  i n  s e c t i o n  Fa1 o f  t h i s  manual. S topgaps  and rep lacements  
will be  s t a t i s t i c a l l y  estimated i n  t he  Washington o f f i c e ,  Stopgap 



cc;s:s a r e  those  cos t s ,  over and above normal mainCenance, necessary 
to keep presently inrolerabllc faci l i t : ies  useable u n t i l t h e  
qecessary even tua i  f-mptovemenr can be s c k e d u b e d ,  Second genera t ion  
r eplacemeat cos ts  recognize t h a t  only t h e  cos t s  o f  t h e  i n i  t i a l  
irnprovernenf on each section are xden t i f i ed  in chis s t u d y  and t h a t  
some f a c ~ l i t i e s  will bbecoine des'icLertt agcatn d u r i n g  the s t u d y  p e r i o d .  
These c o s t s  wiii be developed u s i n g  d a t a  f rom nationwide road life 
analyses  . As noted l a L e r  ;:l t h f  s s e6tEsc certaf n t r a f f i c  eng ineer ing  
t y p e  improvements will a l s o  h e  esttt-rrated i~ t h e  Washington o f f i c e ,  

@ 0 3 s t ~ ~ c t i ~ o n  needs can be krclwn down into t he  t w o  broad 
ea tegos ics  s f  (1) new facEliLies ( i . e * ,  on new rights-of-way) and 
(2)  imnproverncamts Lo ex i s r ing  tacr-rkities , These ~ w o  categor ies  
have soine d i  f ferexri". el ernee~ts In t h e ~ r  respect ive  apprai s a l  kechnLques, 

I n  many S t a t e s  a s u b s t a n t i a l  peopnr t3on of new Eac i lF t i e s  
( a s  d b s  Lixagui shed from improvements that u t i l i z e  t h e  pres  en%: ROW) 
on o the r  than  the l o c a l  and c n l l e c t o ~  systems will be freeways ar 
expressways. Benee whJ le the perrcelmt o f  m i l e a g e  o f  mew f a c i l i t i e s  
.iikZB he re iaP ,vc ly  modest., t kre cnsss are q u i t e  sigrpi ficant, The 
freeway - expressway needs will be principally (1) urban  ne tworks ,  
deseloped j n the urbal: transpoaLatiok: p l a n n i n g  process, and 
(2) elements o f  s t acewide  a r t e r ~ a l  systems based on sgstemu'ide 
s r ; te r fa  Fn'scrre;atHng fvr rck ioa  w i t - h  f r r z f P k c  voIurne and land 
d evel opnien L , 

A s k a n d a r d t z e d  s t e p - b y - s l e p  a p p r a i s a l  process i s  m a r P  r e a d i l y  
apgi ica'kile t o  the  impravemerats ceded on pr es m h l y  exf  s ts'arrg Eaci T i  k ~ e s  
thdn  to net+ f a c i i i . t i e s ,  Far exts t i n g  facf Pi tees Lhe i n g r e d i e n t s  
available a r e  ( P )  a gearnekrir anti physf  cal eondit-ioaa inven%ary  and 
(7) a CarnFaz f son, cs,Pe?:lc~-t lr. by-element., between what e x i s t s  and 
y a r d s t i c k s  af r o l e - a b i  lity, 

r 7-   he b-sad ca?egoriee oE deficiency cens5dered are  t r a f f i c  
c a p a c i t y ,  a l ignmecs,  w i d c h ,  and s t r u c t u r a l  Qpawenent) and  d r a i n a g e  
condition, The f i r s t  chree a$ Ghese ca tegor ies ,  broad ly  Pabeled 
VI geatsret.rfe," can be dcvcloped q u i t e  o b j e c t i v e l y  and consistently, 

f x t  the sense  of be ing  r e a e  f_ l  y sub=\ eel  L o  nr imer i ca l ly  q u a n t i f i a b l  e 
va lves .  



S t r u c t u r a l  and d r a i n a g e  adequacy r e q u i r e  judgmental  
e v a l u a t i o n ,  Drainage adequacy i s  e v a l u a t e d  i n  terms o f  t h e  
c h a r a c t e r  o f  c r o s s - s e c t i o n  (df tches , s l o p e s ,  c u r b s ,  e t c . )  
and h e i g h t  of g rade  l i n e .  These e lements  p r o v i d e  gu idance ,  
where t h e r e  i s  an  i n d i c a t e d  weed f o r  r e s u r f a c i n g  o r  widen ing ,  
a s  t o  whether such  a n  improvement i s  f e a s i b l e  o r  whether  
r e c o n s t r u c t i o n  i s  a more p r a c t i c a l  a l t e r n a t i v e .  

The b a s i c  approach t o  highway needs e v a l u a t i o n  t o  b e  
used i n  t h i s  s t u d y  i s  t h e  minimum t o l e r a b l e  c o n d i t i o n  approach.  
Minimum t o l e r a b l e  c o n d i t i o n s ,  the  y a r d s t i c k s  t o  which e x i s t i n g  
f a c i l i t i e s  a r e  compared, d e f i n e  a d e q u a t e  l e v e l s  for c a p a c i t y ,  
al ignmen6, wid th  and s t r u c t u r a l  c o n d i t i o n  somewhat below 2he 
s t a n d a r d s  t h a t  would  p r e v a i l  f o r  new c o n s t r u c t i o n .  The 
t o l e r a b i l i t y  concept  r ecogn izes  t h a t  i t  i s  n o t  r e a l i s t i c  t o  
p ropose  a n  improvement t o  a  f a c i l i t y  t h a t  i s  p rov id ing  
r e a s o n a b l y  good s e r v i c e ,  even i f  i t  is  n o t  up t o  t h e  s t a n d a r d  
o f  a new road .  The minimum t o l e r a b l e  c o n d i t i o n s  e s t a b l i s h e d  
for t h i s  s t u d y  r e f l e c t  a measure o f  1 e v e l  of s e r v i c e  a s  
oucl ined i n  t h e  1965 by examining 
opera t fRg  speed and /o r  volume/capaci ty  r a t i o s  ( v / c > .  I n  
a d d i t i o n ,  s p e c i f i c  geometries o f  t h e  needs s e c t t o m a r e  e v a l u a t e d  
i n  terms o f  t h e i r  i n f l u e n c e  on s a f e t y .  Minimum t o l e r a b l e  
c o n d i t i o n s  and d e s i g n  s t a n d a r d s  f o r  new c o n s t r u c t i o n  a r e  developed 
by f u n c t i o n a l  c l a s s  of highway and by t r a f f i c  volume group w i t h i n  
each c l a s s .  

Appraisal  o f  t h e  adequacy of e x i s t i n g  f a c i l i t i e s  i n v o l v e s  
two major s t e p s ,  performed i n  sequence.  F i r s t ,  t h e  f a c i l i t y  i s  
a p p r a i s e d  a s  t o  whether i t  meets c r i t e r i a  of  t o l e r a b i l i t y  f o r  
p r e s e n t  t r a f f i c .  Pf i t  does n o t ,  it c o n s t i % u t e s  a n  e x i s t i n g  or 
"backlog" d e f i c i e n c y ,  Pf  i t  i s  now t o l e r a b l e ,  i t  i s  then a p p r a i s e d  
a s  t o  whether i t  meets t h e  same t o l e r a b l e  c r i t e r i a  based on pro jec ted  
f u t u r e  t r a f f i c ,  I f  i t  does n o t  meet such c r i t e r i a  i t  becomes a 
f u t u r e  d e f i c i e n c y .  I n  de te rmin ing  f u t u r e  d e f i c i e n c i e s  s t r u c t u r a l  
d e t e r i o r a t i o n  o f  t h e  pavemene must a l s o  b e  c o n s i d e r e d .  

The t y p e  o f  de f i c i ency  i s  a key t o  t h e  t y p e  o f  n e e d e d  
improvement, a.  g ,  , r e s u r f a c e ,  widen o r  reconskr  uc t .  Cos t ing  w i l l  
g e n e r a l l y  be done on a  p e r  m i l e  b a s i s .  Major c o s t  c a t e g o r i e s  a r e  
ROW? g r a d i n g  and d r a i n a g e ,  s u r f a c e  and b a s e ,  s t r u c t u r e s ,  and o t h e r .  
Cas t s  arc  based on t h e  s t a n d a r d  r e q u i r e d  t o  meet f o r e c a s t  y e a r  ( n o t  
p r e s e n t )  t r a f f i c ,  



The procedure outlined above pertains p r i m a r i l y  to 
a r c e r i a l  and coZ1ecto-r iliighway systems whi.ch are studied on a 
secLion-by-section bas:,.,. (As subsecluently described, sampling 
will be used even an these systems for tkFs study.) On local 
roads and streets, a mass analysis procedure will be used f o r  
~stirnating needs. A descsiptton sf this procedure is included 
in section WIT: o f  the rnarmai, 

SAKPI,lWG &17~kS AHD PROCEDURES 

The d e t e ~ m i n a t i o n  sf needs wii l be made on Lbe functianal 
systems developed Tor 1990 (as discussed in section IT), Since 
it will cc3L be feasible to obtain physical data and  make adequacy 
appraisals on every m i l e  of road and street in the nation, the 
needs analysi:: foar this study s h a l l  be made on a. s a q l e  of t h e  
f d c i l i t i e s  on each furrctionai! system, in rural, s m a l l  urban, and 
u r b a n ~ z e d  areas 'T13e minirnum required sampling rates and t h e  
guidelines for sa~1pLe selecixoar described in this section w e r e  
developed (1) t a g  insure a r easa~ab1 .e  reliability trr Che costs  
developed for t h e  various functional systems in each S t a t e ,  a n i  
(2) Lkc minimize %he data col l ecltion and analysis r e g u i - r e d  for 
the study. If d e s i r e d ,  a S k a t e  may increase the sample size 
(even to 100%) so that the resalts will be 3f  m a x i ~ n u m  u t i l i t y  
islir t h e i r  OWLT. t r ~ t e r n a l  ptir poses, 

The spectfic sanipLiag technique and rates to be empLoyed 
s h a l l  be submitted to the Bureau of Public Koads regional o%fice  
for approval prior to start of worl: a n  the needs analysis. 

The specific sampling procedures and rates described below 
require some intrbd~ctos~ expl anacioa, These procedures r ecogn~ize: 
k h a t  the lower a functional system is in the hiera.:chy, the  l a rge r  
and more homogeneous is its universe. Hence different sampling 
rates are set up, by f u n c t i o n a l  s y s t e m ,  with lesser rates for Lower 
systems, Furtherinore, the procedures recognai-ze t h a t  there are 
eeo~rromies ~ n h e r c n r  rn the E L S ~  of c lu s t e r  s a m p l i n g ,  wherever this 
is practicable. Cluster sampl ing  involves apprais7-ng needs on a l l  
T Q F J ~ P S  Q E  a particular f u n c t i o n a l  s y s t e m  i n  sample a rea s  of the 
S & a C e ,  such as cocakies ,  tswnshLps, precincts, e t c ,  , for the rural 
analys-i s , and k n d i v i  dr~al sn:a?.L urban areas for: elr~e u rban  analysis, 



C l u s t e r  sampling w i l l  n o t  be used f o r  I n t e r s t a t e  o r  o t h e r  
p r i n c i p a l  a r t e r i a l s ,  because  o f  t h e  r e l a t i v e l y  l i m i t e d  mi leage  
o f  t h e s e  sys tems.  Because needs a r e  t o  be  r e p o r t e d  f o r  i n d i v i d u a l  
urbanized a r e a s ,  and because  i t  would be d i f f i c u l t  t o  d e f i n e  
subareas  w i t h i n  an  urbanized a r e a  w i t h  s i m i l a r  c h a r a c t e r i s t i c s  
f rom which a  sample cow Ld be drawn, c l u s t e r  sampling i s  mot 
cons idered  p r a c t i c a l .  f o r  urbanized a r e a s ,  

I n  r u r a l  p o r t i o n s  o f  t h e  S t a t e ,  t h e  s e l e c t i o n  o f  s u b a r e a s  
f o r  c l u s t e r  sampling w i l l  be done w i t h i n  c o s t  a r e a s ,  ( t o  be 
de f ined  d i r e c t l y  below) , r a t h e r  than on a  s t a t e w i d e  b a s i s .  Within  
a S k a t e ,  r u r a l  c o n s t r u c t F ~ n  c o s t s  f o r  a  p a r t i c u l a r  d e s i g n  wi31 
u s u a l l y  v a r y  w i t h  t e r r a i n ,  s o i l  t y p e ,  c l i m a t e  and o t h e r  p e r t i n e n t  
v a r i a b l e s ,  En t h i s  s t u d y ,  t h e  r u r a l  p o r t i o n  of t h e  S t a t e  i s  to be 
d iv ided  i n t o  c o s t  a r e a s ,  which w i l l  s e r v e  two r e l a t e d  purposes .  
F i r s t ,  each c o s t  a rea ,  having c o n s i s t e n t  c o s t s  f o r  any p a r t i c u l a r  
sys tem and des ign  t ype ,  will p r o v i d e  a l o g i c a l  sampling u n i v e r s e  
w i t h i n  which i t  w i l l  be  j u s t i f i a b l e  t o  u s e  c l u s t e r  sampling.  Second, 
w i t h i n  each c o s t  a r e a  i t  w i l l  be p r a c t i c a b l e  t o  develop Lypical  p e r  
m i l e  c o s t s  which w i l l .  s i m p l i f y  t h e  c o s t  e s t i m a t i n g  p o r t i o n  of t h e  
needs a n a i y s i s .  Because the d e l i n e a t i o n  o f  c o s t  a r e a s  i s  s o  c l o s e l y  
invo lved  i n  t h e  s u b j e c t  of c o s t i n g  o f  improvements, a more complete  
d i s c u s s i o n  o f  c a s t  a r e a s  i s  inc luded  i n  t h a t  s e c t i o n  o f  t h e  manual, 
on page 111-18,  

Where c l u s t e r  sampling i s  u s e d ,  t h e  l a r g e s t  sample o f  a r e a s  
r e q u i r e d  should f i r s t  be s e l e c t e d  from a l l  t h e  a r e a s  i n  t h e  S t a t e  
o r  c o s t  a r e a .  (This w i l l  normal ly  be  f o r  minor a r t e r i a l s . )  Next, 
t he  a r e a s  w i t h i n  which t h e  coLIec to r  sys tem a p p r a i s a l  will be  made 
should be  s e l e c t e d  from t h o s e  a r e a s  i n  which t h e  minor a r t e r i a l  
a p p r a i s a l  was made, F i n a l l y ,  t h e  a r e a s  i n  which t h e  l o c a l  sys tem 
a p p r a i s a l  will be made shou ld  be s e l e c t e d  from t h o s e  a r e a s  in which 
t h e  c o l l e c t o r  a n a l y s i s  was made. En t h i s  wanner, t h e  number o f  
a r e a s  i n  which f i e l d  i n v e n t o r y  and d e t a i l e d  t r a f f i c  f o r e c a s t s  a r e  
necessa ry  w s b l  be minimized, 

I n  some S t a t e s  t h e  f i e l d  a p p r a i s a l  and a n a l y s i s  of l o c a l  and 
c ~ P % e c t o r  systems may be done by county and c i t y  p e r s o n n e l .  I n  
t h e s e  cases, s  eEect i  on o f  sample  agpra i . sa l  s e c t i o n s  randomly $wi+hin 
each s y s t e m )  i n  each county o r  s m a l l  urban a r e a ,  a t  t h e  s p e c i f i e d  sampl ing 
r a t e ,  w i l l  be a l o g i c a l  a l t e r n a t i v e  to c l u s t e r  sampl ing,  



For the %nterst:are system, as disctrssed on page 1 1 1 - 2 2 ,  
the needs to be r epo r t ed  h e r e i n  are t h o s e  needs to 1990 which  
have beesl reported in the 1970 I n t e r s t a t e  Cost Estimate, 
Sampling will not ke used in determining these needs. 

Table I L L -  k shows Lhe minimum samp Ling rate for t h e  needs 
analysis o f  1990 r u r a l  Er~nc t iona l  systems in each cost area. The 
needs appraisal siriluld b e  ixacie on a representaLiive sample of each 
rural priccipal arterial route (except for Interstate) while the 
appraisal for the o t h e r  r u r a l  systems will be made on a sample 
represent icg  t b c  e n t i r e  sys tem,  

IJhcre cluster s a ~ i ~ p l i n g  is used for analpsEs of t he  miraor  
arterial, catlector, and lacai systems, the recommended sampling 
unit is the rural ( i n  1990) p o r t f o n  o f  a c o u n t y ,  However, if 
+ I-ne 9 c o s t  area i r r c ludes  a relativeiy small nunrbes sf' counties, 

small ep sarnpl e units, e , g ,  , t-ownships , may be a m o y e  l o g i c a l  
choice, especially for the s y s t e m  sampled at the lower rates, The 
saxple areas should  be selected on a random basis as p%eviocusly 
discussed, 

Table 110-!--Minimum sawpHLng ra tes  f o r  systcms in rural areas 

Sys V em, 

Percent of 1990 
system miles 

Q n  each-cost- 

Conpleted Interstate 100% 
Other princEgaL arterial 5 8% 
Ffinor arterial 25% 
ColLec t o r  L G% 
Local 5 % 

Table 111-2 shows the m i n i m u s n  saixpPLng rate for needs analysts 
in each 1998 small urban area p o p u l s t i v n  stratum (5,000-9,999, 
10,600-24,994, and 25,800-69,999 population$. The 50 percent sample 
af o t h e r  p r F n c i p a l  arterial Elreage s h o u l d  be selecCed from each route 
in each upban area, 



I f  c l u s t e r  sampl ing i s  used f o r  t h e  o t h e r  s y s t e ~ n s ,  t h e  
recommended sampling u n i t  i s  the  i n d i v i d u a l  s m a l l  u rban  a r e a .  
The u n i v e r s e  from whish i t  i s  d r a m  is  a l l  urban a r e a s  i n  i t s  
p o p u l a t i o n  s t r a t u m .  As w i t h  r u r a l  sys tems ,  t h e  procedui-e i s  
then  to a p p r a i s e  a11  of t h e  s t u d y  sys tem i n  each o f  t h e  s m a l l  
urban areas i n  t h e  sample.  

I n  t h e  even t  a S t a t e  d e s i r e s  t o  es t ima teneeds  on a 
p o r t i o n  s f  each f u n c t i o n a l  sys tem i n  a l l  small urban areas,  
c a u t i o n  sklauld be  e x e r c i s e d  t o  i n s u r e  t h a t  t h e  sample i s  
r ep resen ta t ive  s f  a19 a reas  a f  The c i t y ,  

Tab le  ~$L-2--MinLmtrm sampl ing r a t e s  f o r  sys tems i n  s m a l l  urbah a r e a s  

P e r c e n t  o f  1990 
sys tem m i l e s  

CsmpPetedLnter s t a t e  
Other  freeway/expressway and 

other p r i n c i p a l  a r t e r i a l s  
Minor a r t e r i a l  s t r e e t  
CoPLector s t r e e t  
Local  s t r e e t  

( I n  each p o p u l a t i o n  s t r a t u m )  

n Urbanized k e a s  --- - 

A procedure  fo r  sampl ing t h e  f u n c t i o n a l  systems i n  u rban ized  
areas is more d i f f i c u l t  t o  d e f i n e  s F n s e  t h e r e  may be no r e a d i l y  
i d e n t i f i a b l e  s m a l l e r  u n i t  s f  a r e a  t h a t  can be used as %he sampl ing 
u n i t ,  A d d i t i o n a l l y ,  there can b e  Inany problem i n v o l v e d  i n  s e l e c t i n g  
t h e  a p p r o p r i a t e  segments t o  sample.  To overcome some of t h e s e  
problems and t o  a s s u r e  na t ionwide  c o n s i s t e n c y  it i s  recommended 
cha t  t h e  sample segments s f  minor a r t e r i a l  s t r e e t s ,  c o l l e c t o r  s t r e e r s ,  
and l o c a l  s t r e e t s  be  s e l e c t e d  randomly f o r  each u rban ized  a r e a .  The 
szmple segments s f  p r i n c i p a l  a r r e r i a l s  should  be s e l e c t e d  from each 
rou%e i n  t h e  urbanized area.  



In those  cases where the urbanized area t r s n s p o r t a t i o n  
s ~ u d y  has  prepaeed traffic zone mays sufficient to I n c l u d e  the 
1990 urban-in-fact a r e a ,  these zoces may be used for randam 
samg ke sea ection. However, for those urbawlzed areas not 
zoned to this d e t a i l ,  or t a r  areas expected to bec~rne urbanized 
in 1990, other procedures must be employed. 

One possible procedure  is ts p r e p a r e  a numbered g r i d  of 
suitable scale as an overlay for t l ~ e  mapped 1990 unisal-8-in-fact 
area. Randomly selected g r i d  squares $to be applied i n  Lieu 
sf e r a f f i s  zones) would be aggzcgated until the approximate 
percentage of mileage  is obtained f o r  the PunctionaP system is: 
ques r i en .  ';able P I % - 3  c o n t a i n s  ghhc percentage o f  1998 system 
mi leage  r e q u i r e d  for each fuwerianal type, Whether traffic zones 
o r  grids are used it wikk be necessary to assure that the scale 
used 5s such as t o  eSimiriate the possibiliey that a very few 
rsndomly seleeced zenes or gr5-ds would  conkribute t h e  entire 
percentage sf mileage f a r  the functional system being examined. 
The mileage i n c l u d e d  in t h e  sample s h o u l d  proportionally r ep re sen t  
&he mileage i n  each o f  the costing areas i d e n k i f i e d  for the 
urbani  zed ar ea, 

Additional disczissLsn concerning sampling f ~ r  local  streets 
i s  inc luded  in s e c t i o n  VX, 

T a b l e  111-3- -Minimum s anp l i ng  rares f o r  sys &ems bn urbanized areas 

Percent 

Completed bxl ters ta te  
&$her fret:~,~a~/expr esswap and  
s ther  principal arterial 

Minos arterial street 
Collector street 
Local street 



Needs a r e  t o  be  e s t i m a t e d  f o r  a  r u r a l  c o s t  a r e a  c o n t a i n i n g  
20 c o u n t i e s .  A l l  s e c t i o n s  of  completed I n t e r s t a t e  (as  d i s c u s s e d  
on page 1 1 1 - 2 2 )  w i l l  be  ana lyzed  and one-ha l f  o f  t h e  mi leage  on 
each o t h e r  p r i n c i p a l  a r t e r i a l  r o u t e  w i l l  be  a n a l y z e d .  

I f  t h e  S t a t e  d e s i r e s  t o  u s e  c l u s t e r  sampl ing f o r  the  
remaining sys tems ,  approx imate ly  5 c o u n t i e s  ( c o n t a i n i n g  a t  l e a s t  
25% o f  t h e  t o t a l  minor a r t e r i a l  mi leage  i n  t h e  case a r e a )  w i l l  
be  s e l e c t e d  a t  random and t h e  minor a r t e r i a l  needs e s t i m a t e d  a n  
t h e  mi leages  i n  t h e s e  c o u n t i e s .  Next ,  two ( c o n s i d e r i n g  t h e  
minimum requirements  of  t a b l e  111-1) of t h e s e  five c o u n t i e s  w i l l  
be s e l e c t e d  and needs es t ima ted  f o r  t he  c o l l e c t o r  mi leage  i n  
t h e s e  c o u n t i e s ,  P i n a l l y ,  t h e  e s t i m a t e  o f  needs a n  t h e  l o c a l  
sys tem w i l l  be  made on t h e  mi leage  in one  e ~ f  t l i e se  two c o u n t i e s .  

Should t h e  S t a t e  d e s i r e  to a n a l y z e  needs on a ps rL ion  of  
t h e  mi leage  i n  each coun ty ,  t h e  sample  mi leage  f o r  minor a r t e r i a l ,  
c o l l e c t o r ,  and local. systems w i l l  be  randomly s e l e c t e d  ( a t  t h e  r a t e s  
s p e c i f i e d  i n  t a b l e  111-1) from the  t s ' t a l  sys tem mi leage  i n  the  
county .  

s i o n  of  Constr-qn Needs 
w 

The r e q u i r e d  oratput of t h i s  s t u d y  c o n s i s t s  of  t h e  needs  on 
each r u r a l  sys tem,  each sys tem i n  each s m a l l  u rban  a r e a  p o p u l a t i o n  
stratum, and each sys tem i n  each i n d i v i d u a l  u rban ized  a r e a ,  As 
shorn i n  t h e  fo l lowing  example, t o  a r r i v e  a t  t h e s e  needs ,  a n  
expansion f a c t o r  (column 3 )  must be computed f o r  each sys tem i n  
each r u r a l  c o s t  a r e a ,  s m a l l  urban a r e a  populatnom stratum, and 
u r b a n i z e d  a r e a  by d i v i d i n g  t h e  t o t a l  sys tem m i l e s  (calumn 1) i n  
t h e  c o s t  a r e a ,  p o p u l a t i o n  s t r a t u m ,  o r  u rban ized  a r e a  by t h e  sys tem 
miles  i n c l u d e d  i n  t h e  sample (column 2 ) .  The c o n s t r u c t i o n  needs 
(column 4) determined f o r  t h e  sample m i l e s  will t h e n  be  m u l t i p l i e d  
By t I i i s  expansion f a c t o r  t o  a r r i v e  a t  t h e  t o t a l  needs (column 5) on 
t h i s  system ( f o r  t-he c o s t  a r e a ,  p o p u l a t i o n  s t r a t u m ,  or  u rban ized  
a r e a ) .  The t o t a l  staeewide needs on any p a r t i c u l a r  rural sys tem w i l l  



be the summation of the system needs computed fa r  each cost area. 
The PsttrT statewide needs on an urban  system will be t h e  s u m a t i o n  
of  the system needs computed for each small urban area p o p u l a t i o n  
s t r a t u m  and each urbanized area, 

- Rural minor ariserial system 

(11 (2) 0 1  ( 4 )  65 > 
Cost Area T o t a l  1990 S y s t e m  Sample Expansion Sample T o t a l  

Miles L/ Mil es P a c t u s  Needs Needs 
(I)-?= (22 ( 4 )  x $3) 

-- 
'B'gtak cons"tucl ion needs OD rurel minor arterial system = $1?0,080/8e36 

The apprapriace expawsfow fac to r  is to be recorded on each 
needs analysis worksheet, It wf l L  n o t  be necessary  to r e p o r t  t o t a l  
s y s t e m  needs ,  However, a S t a t e  can determine its t o t a l  needs by 
system as described above. 

TH9 NEEDS .APPRAISAL PROCESS 

The appra i sa l  of arterial and collector roads and streets 
c o n s i s t s  of the foEkswfng steps: 

1. I d e n t i f y i n g  s t g d y  sections and s u b s e c t i o n s ,  
2, Describing existing conditions, 
3 .  De"kerrnsn-i.Lng the clraractea and degree of d e f i c i s n c i e s  , 

Estimating inrprovemenEs needed to overcome deficiencies, 
5 ,  Estimating casts of needed improvements, 

Each of the above steps is o u t l i n e d  Fn more d e t a i i  on the fol4owing 
p a g e s ,  

Step L - Edentifieetian of S t u d y  S - e g t f o ~ ~  .---- --- - - ---- ------- "-.- "- -.- 

For the  purpose o f  a n e l y a i n g  weeds, the first seep is to 
d i v i c l e  $he rout-es i n c l u d e d  i n  the  sample  i n t o  l o g i c a l  s t u d y  s e c t i a n s .  
Basically a s t u d y  s e c t i o n  i s  a length of a road or street t ha t  i s  

- ----- 
I /  T h i s  should be the f i n a l  1980 s y s L e m  m i l e s ,  including any - 
rec lassiff  catiora found necessary d u r i n g  t h e  needs a n a l y s i s ,  



reLat iveLy homogeneous a s  t o  geomeCrics, t r a f f i c  volr~me and c r o s s  
s e c t i o n ,  and  long enough t o  c o n s t i t u t e  a  LagicaP s e c t i o n  f o r  
needs a p p r a i s a l .  The i n s  t r u s t i o n s  f o r  t h e  worksheets  i n c l u d e d  i n  
s e c t i o n s  IV and V g i v e  f u r t h e r  d e t a i l s  f o r  a s s i g n i n g  r o u t e  numbers 
and  s e l e c t i n g  agd numbering r o u t e  s e c t i o n s  and s u b s e c t i o n s .  
Concur ren t ly  w i t h  t h i s  p r o c e s s  worksheets should  be i n i t i a t e d  f o r  
each s e c t i o n ,  During t h i s  p r o c e s s  a l l  i d e n t i f i c a t i o n  d a t a  on t h e  
worksheets  should be e n t e r e d .  Worksheets shou ld  be f n i t i a t e d  f o r  
bo th  e x i s t i n g  f a c i l i ~ i e s  and for new f a c i l i t i e s  i d e n t i f i e d  d u r i n g  
t h e  c l a s s i f i c a t i o n  phase  o f  t h e  s t u d y .  

The second s t e p  i n  t h e  a p p r a i s a l  p r o c e s s  i s  t o  de te rmine  
t h e  e x i s t i n g  c n n d i t i s n s  on each s t u d y  s e c t i o n .  To t h e  e x t e n t  
p o s s i b l e  i t  i s  in tended  t h a t  t h i s  be performed as an  o f f i c e  
o p e r a t i o n  making u s e  of i n v e n t o r y  and c o n d i t i o n  d a t a  which a r e  
a l r e a d y  a v a i l a b l e ,  Uhere such  data a r e  n o t  a v a i l a b l e  o r  must be 
supplemented,  f i e l d  i n s p e c t i o n s  will be  n e c e s s a r y .  

During t h e  p r o c e s s  o f  d e s c r i b i n g  e x i s t i n g  eondi tFons  it may 
be found t h a t  a d d F t i s r l a l  b reaks  i n  the r o u t e s  will be needed. The 
s u b s e c t i o n  numbering scheme should be used f o r  t h i s  p u r p o s e ,  

As was o u t l i n e d  e a r l i e r ,  a f t e r  p r e s e n t  c o n d i t i o n s  on each 
s e c t i o n  have been determined t h e y  mst be compared w i t h  mintmum 
t o l e r a b l e  c o n d i t i o n s  t o  j u d g e  p r e s e n t  and f u t u r e  adequacy of t h e  
s e c t i o n .  I n  o r d e r  t o  o b t a i n  c o n s i s t e n c y  i n  this na t ionwide  needs 
e s t i m a t e  s p e c i f i c  minimum t o l e r a b l e  c o n d i t i o n s  t o  be used i n  t h e  
e v a l u a t i o n  a r e  s p e c i f i e d  i n  t h i s  manual, %/ Ninimurn t o l e r a b l e  

I /  It i s  recogntzed t h a t  t h e s e  c r i t e r i a  w i l l  d i f f e r  from some o f  - 
t h o s e  that have been used i n  i n d i v i d u a l  S t a t e  s t u d i e s ,  However, t h e  
requirement  %or c o n s i s t e n t  and e q u i t a b l e  Irreattne-nt o f  a l l  S t a t e s  
cannot  be  met through the assembly o f  e s t i m a t e s  based on v a r y i n g  
c r i t e r i a .  1% i s  agaFn emphasized that tlaes e minimum t o l e r a b l e  
c o n d i t i o n s  do n o t  r e p r e s e n t  any new p o l i c y  o f  t h e  Department of  
Transpor ta tLon and t h a t  t h e y  a r e  inc luded  o n l y  f o r  s t u d y  purposes .  



condi t ions  f o r  r u r a l  arterials and c o S l e c t o s s  are given in 
table % I $ - 4 ,  page 111-24. Minimum tolerable c o n d i t i o n s  for 
urban arterials are given in table 111-5, and those for  urban 
collector s t r e e t s  a r e  in tab1 6 111-6 .  

Each study section should inrtially be compared to the 
minimmi tolerable condition using p r e s e n t  Grraffic volumes and 
conditions, Those sectrocs not essentially meeting, rhese 
csnditioris will be idezatifiiecl as backlog needs. Tkte deficient 
sections should  be determined on the basis of both s t r u c t u r a l  
adequacy and georrrekrie o r  ope ra t i ona l  e lements  o r  cornbinatians 
of el ernents which do n u t  meet these rriirainlurii t o l e r  eble conditions. 
The foilawing are examples of condii:ions which place a highway 
in the crirically deficient. class : 

I, Peak hour traffic. volumes resulting in operating 
speeds  lower o r  v s l u m e / c a p a c i t y  ra t ios  higher than  t 5 e  minimum 
tolerable conditions, 

2, Lane widths narrower Lhan t h e  rninirmam talerable widt1-1 
specified will of itself make t h e  s e c t i o n  c r i t i c a l l y  deficient, 

4. Gt rves,  grades, and s t o p p i n g  sight d i s t a n c e  r e s t r i c t i o n s  
not meeting the rnlni3mm t o l e r a b l e  conditions r e s u l t i n g  in unsafe 
conditions. 

4 ,  S t r u c t u r a l  c u n d i t i a n s  of pavements below the minimum 
t o l e r a b k e  speciff ed. 

5, Pavement t y p e  below the m i n i m u m  kolerabbe speciffed. 

S e c t i o n s  which presently are  talerable should be examined 
as to t h e i r  future adequacy by expanding t r a f f i c  by f i v e  year 
inc rements  t o  1990, The detailed i n s t r u c t i o n s  in s e c t i o n s  EV and V 
furnish a p r o c e d u r e  far estimating an annua l  traffic growth 
factor in o r d e r  to determine J. ntermediate year values when present 
a n d  20 year values are known, This f a c t o r  assumes that. growth  
compounds, Table  I I I - .L6  a t t h e  end of this section p r ~ v i  des f a c t o r s  
f o r  e s t L m t i n g  t r d f f i c  by f i v e  year  i n c r  ernents u s l  ng thc annual 
t r a f f i c  greweh factor. Appendix M provides the procedure Lo be 
used to estimate when pr es entEy adequake pavements will become 
i n t o l e r a b l e ,  



A s  o u t l i n e d  i n  s e c t i o n  V under t h e  i n s t r u c t i o n s  f o r  
c a l c u l a t i n g  p r e s e n t  c a p a c i t y  on urban s t r e e t s , c e r t a i n  assumpt ions  
a r e  made a s  t o  t h e  e x t e n t  o f  t r a f f i c  e n g i n e e r i n g  t y p e  improvements 
which have been made, namely t h e  e l i m i n a t i o n  of  p a r k i n g  and  t h e  
o p t i m i z a t i o n  o f  s i g n a l  sys tems.  It i s  r e a l i z e d  t h a t  c e r t a i n  c o s t s  
a r e  a s s o c i a t e d  w i t h  t h e s e  presumed improvements. These c o s t s  w i l l  
b e  s i m i l a r  t o  c e r t a i n  c o s t s  i n c l u d e d  i n  the  TOPICS program. Costs  
f o r  t h e s e  t y p e  improvements a r e  n o t  t o  be i n c l u d e d  i n  t h e  e s t i m a t e s  
p repared  by t h e  S t a t e s ,  These c o s t s  w i l l  be e s t i m a t e d  by t h e  
Washington o f f i c e .  

T a b l e  116- IS  i s  t o  be used t o  de te rmine  t h e  adequacy o f  
p r o t e c t i v e  dev ices  a t  e x i s t i n g  r a i l r o a d  c r o s s i n g s  and t h e  t y p e  
o f  p r o t e c t i o n  t o  be  i n c l u d e d  i n  t h e  c a s t  e s t i m a t e  f o r  t h o s e  
c r o s s i n g s  a n t i c i p a t e d  in 1990. S i n c e  i t  w i l l  n o t  be  n e c e s s a r y  t d  
i n d i c a t e  t h e  y e a r  ~f d e f i c t e n c y  f o r  c r o s s i n g  p r o t e c t i o n ,  1990 
t r a f f i c  shou ld  be  used i n  computing t h e  exposure  f a c t o r  (ADT x 
number o f  t r a i n s ) .  

Completion o f  s t e p  3 above will p r o v i d e  i n f o r m a t i o n  as t o  
t h e  t y p e  o f  d e f i c e e n c y  which p r e s e n t l y  e x i s t s  o r  w i l l  e x i s t  t o  t h e  
year  1998, Th i s  i n f o r m a t i o n  i s  t h e  key t o  t h e  t y p e  o f  improvement 
n e c e s s a r y  f o r  t h e  s t u d y  s e c t i o n s ,  To a s s i s t  t h e  S t a t e s  i n  t h e  
o r d e r l y  and c o n s i s t e n t  e v a l u a t i o n  o f  improvements needed,  f i g u r e s  
111-1 th rough  111-5, pages  E L L - 4 1  through 45 , a r e  p rov ided .  
These  f i v e  f l aw c h a r t s  i n d i c a t e ,  by f u n c t i o n a l  c l a s s i f i c a t i o n ,  
t h e  t y p e  of improvement a p p r o p r i a t e  t o  a  c e r t a i n  s e t  of  d e f i c i e n c y  
c o n d i t i o n s .  While t h e  c h a r t s  may appear  complex, t h e y  a r e  merely  
a g r a p h i c  p o r t r a y a l  of  t h e  normal a n a l y t i c  l o g i c  used i n  deve lop ing  
a c o n s i s t e n t  a p p r a i s a l  o f  needs .  

The u s e  o f  t h e s e  f l o w c h a r t s  i s  dependent upon t h e  e x i s t e n c e  
of c e r t a i n  i n v e n t o r y  and t r a f f i c  i n f o r m a t i o n ,  which i s  o b t a i n e d  
from e x i s t i n g  i n v e n t o r y  d a t a  and /o r  a d d i t i o n a l  f i e l d  work, T h i s  
i n f o r m a t i o n  F s  t o  be recorded on t h e  e v a l u a t i o n  workshee t s ,  D e t a i l e d  
i n s t r u c t i o n s  .€or complet ion o f  t h e s e  workshee t s  a r e  i n c l u d e d  i n  
s e c t i o n s  EV and V of Chis manual. The worksheets  and f low c h a r t s  
can then  be  used t o g e t h e r  t o  de te rmine  t h e  t y p e  of  improvement 
r e q u i r e d ,  



These flow charts were developed a s  basic analyclc 
g u i d e s ,  and n o t  as the kind o f  comprehensive Logic c h a r t s  that 
would be a p p l i c a b l e  to machine programing. Charts f o r  t he  
latter purpose, in order La cover  a l l  possible e s n s i d e r a t i a n s ,  
would have to be  m c h  more complex thaw those shown here. Thus 
t h e  results obtained f rom u s i n g  these c h a r t s  sklould be reviewed 
for reasoreabkerjess, 

For example, i f  all i t ems  on a s e c t i o n  were p r e s e n t l y  
t c l e r a b l e  except f o r  pavenxent condition t h e  f l o w  charts s u g g e s t  
r e s u r f a c i n g ,  B e f o ~ e  resurfacing t s  e s t a b l i s h e d  a s  t h e  need t o  
be r e p o r t e d ,  t h e  a n a l y s t  should a s s u r e  that the s e c e i o n  will no& 
have a  capac i ty  deficfency w i k h i n  a few y e a r s ,  If so, w i d e n i n g  or 
r e e o n s t r n c t b o n  might be more a p p r o p r i a t e ,  

A x  another exampie, f . t  w - i l l  be noted that some d e c i s i o n s  
required to follow through kke f l o w  c h a r t s ,  such as "1s reco~astr;uctir~n 
feasible on existing ioca%icrn?" and "Is new Percation warraurted and 
p r a c t i c a l ? ' \  r e q u i r e  c o n s i d e r a t i o n  by t h e  a n a l y s t  beyond just 
comparing Fwventory da ta  t ~ i t l r  minimum t o l e r a b l e  conditions , 
Concur ren t  considersiisn must be given t o  matters such as available 
KOW w i d k h ,  the ROW w i d t h  necessary to provide the d e s i g n  standard 
c r o s s  section, the i n f l u e n c e  of a new f a c i l i t y  on the  functional 
relationships o f  a d j a c e n t  h ighways ,  and the social and environmental 
desirability o f  adding a f a c i l i t y  on new l o c a t i o n ,  

Finallyy, in usLng t h e  f l e w  cklarts  t he  concep t  of p rov id ing  
a s i m i l a r  t y p e  of service between major c s n t r o i  po in t s  a long a 
route m u s t  be cons idered  in selecting rile t y p e  s f  Bmprcuvement- 

The types  s f  roadway improve~ien t s  to be used i n  this s t u d y g  
together with t h e i r  definitions, a r e  as follows : 

I, New location - Cs~plete c o n s t r u c t i o n  o r  a new alignment. 

2. Reccnrrsi-ructiote - Complete reconstruction on substantially 
the present alfgnntent . 

3.  SsolaCed recunsfruction Reconstruction oL soalp p o r t i o n  
of an a n a l y s i s  s e c & i u n  t o  correct a s p e c i f i c  deficiency suck as a  
stretch w i t h  bad curves  or excessive g r a d e s .  



4 .  Major widenin: - The a d d i t i o n  o f  l a n e s  t o  a n  e x i s t i n g  
f a c i l i t y .  While t h e  e x i s t i n g  pavement wFll a &  I e a s t  t o  a l a r g e  
degree  b e  sa lvaged ,  c o s t s  should  i n c l u d e  r e s u r f a c i n g  t h e  e x i s t i n g  
pavement and o t h e r  i n c i d e n t a l  mirror iriipsovements such  a s  s h o u l d e r  
and d r a i n a g e  improvements,  

5 .  Minor widening - Same a s  major widening excep t  t h a t  t h e  
a d d i t i o n a l  w i d t h  does n o t  p r o v i d e  any a d d i t i o n a l  number s f  l a n e s .  

6 ,  Widening - (Appl icab le  o n l y  t o  urban a r t e r i a l s  o t h e r  
than  freeways o r  expressways and t o  u rban  colLectors.) A l l  widening 
p r o j e c t s  r e g a r d l e s s  of t h e  wid th  :added. As w i t h  major widening 
t h e  e x i s t i n g  pavement i s  s a l v a g e d ;  hawever , the  c o s t  o f  r e s u r f a c i n g  
the  existing pavement, d r a i n a g e  improvements, c u r b s ,  e t c , ,  shou ld  
be i n c l u d e d .  

7 .  Resur fac ing  - Over lay ing  e x i s t i n g  pavement p l u s  add ing  
m a t e r i a l  t o  b r i n g  s h o u l d e r s  up t o  g r a d e .  Also  i n c l u d e s  o t h e r  minor 
a s s o c i a t e d  improvements. 

8. R e s u r f a c i n g  and s h o u l d e r  improvements - Same as 
r e s u r f a c i n g  excep t  t h a t  t h e  p r o j e c t  i n c l u d e s  g r a d i n g  t o  widen 
s h o u l d e r s  t o  d e s i g n  s t a n d a r d s  o r  complete  r e c o n s t r u c t i o n  o f  
s h o u l d e r s  t o  g i v e  addi t iona .b  s t r e n g t h .  

'hs g e n e r a l  c a t e g o r i e s  o f  improvements w i l l  r e s u l t  from t h e  
needs a n a l y s i s ;  ( I )  t h o s e  n e c e s s a r y  t o  overcome p r e s e n t  d e f i c i e n c i e s  
o r  "backlog n e e d s f e ,  and ( 2 )  t h o s e  n e c e s s a r y  t o  c o r r e c t  f u t u r e  
d e f i c i e n c i e s  on p r e s e n t l y  adequa te  f a c i l i t i e s  between now and 1990. 
P rev ious  s t a t e w i d e  needs s t u d i e s  have shown Chat a s u b s t a n t i a l  
p o r t i o n  o f  t o t a l  n e e d s ,  approx imate ly  30%> f a l l  i n  the%backbsgN 
c a t e g o r y .  Due t o  r e s t r a i n t s  i n  t h e  a v a i l a b i l i t y  of r e s o u r c e s  i t  
i s  i m p r a c t i c a l  t o  assunie thewback log  needdlwiI_l  be  i n m e d i a t e l y  overcome. 
S i n c e  some o f  t h e  c o r r e c t i o n  o f  backlog needs w i l l  be  d e f e r r e d ,  and 
consequen t ly  t h e  c o r r  e c t i o n  o f  some a c c r u i n g  d e f i c i e n c i e s ,  t h e  
d e s i g n  y e a r  f o r  many improvements w i l l  be  more t h a n  20 y e a r s  from 
t h e  d a t e  o f  t h e  d e f i c i e n c y .  This  Fact must b e  c o n s i d e r e d  i n  t h i s  
na t ionwide  s t u d y  since it w i l l  have some i n f l u e n c e  on long- range  
needs and r e s u l t a n t  u s e r  b e n e f i t s .  T h e r e f o r e ,  f o r  t h e  purposes  o f  
t h i s  s t u d y ,  t h e  y e a r  o f  improvement should  be  s e l e c t e d  w i t h i n  t h e  
framework t h a t  aP1 backlog d e f i c i e n c i e s  ( p r e s e n t  d e f i c i e n c i e s )  w i l l  



b e  c o r r e c t e d  between now and 1976; a c c r u i n g  deficf enci es f a r  t h e  
f i r s t  i ~ v e  year p e r i o d  wi.11 be c o t x e e t e d  b e f o r e  1 9 8 0 ;  those of 
t i le  6-10 year p e r l o $ ,  b e f o r e  1983; tl-rose o f  t h e  13.-1.5 year pes rad ,  
b e f a r e  1987; and t h o s e  of &he 16-20  y e a r  period, b e f o r e  1990,  

New facfljties 
* --<---. a"- 

The  above a n a l y s e s ,  aising t h e  eva l u a e i e n  worksbeecs and 
hLow c h d r t s ,  wlii p r o v i d e  t h c  a a s i f  fo r  de te rmin ing  needs on e x i s t i n g  
f a c i l i t ~ c s  However, lms t f a ~ i S  i t i e s  on new IocaCkon i d e n r i f r e d  
d u r i n g  t h e  f u n c t i o n a l  c l a s s i l i c a t i o n  process a r e  n o t  s u s c e p t i b l e  
t o  s i m i l a r  analys~s, Seeds for rhese f a c i l i t i e s  w i l l  be  based o n  
Lunc k i o n a l  c l a s s i f i c a t i o c ,  future traffic vslwnes, and t h e  d e s i g n  
s t a n d a r d s  s c t  f o r k h  i r z  this malxual, An e v a l u a t i o n  worksheet  should 
De prepared  for each needs s e c t i o n  r e p r e s e n t i n g  a new f a c i l i t y ,  
f i l l i n g  i n  the a p p i i c a b l e  da ta ,  I n  c e r t a i n  i n s t a n c e s ,  t h e  need 
for a facility on new l o c a t i o n  can be a s s o c i a t e d  w i t h  d e f i c i e n c i e s  
on one  existing facil~ty, In Lhesc s i t u a t i o n s  t h e  i n d i c a t e d  y e a r  
o f  d e f i c i e n c y  :my be helpful i n  d e t e r m i n i n g  t h e  yea r  of c o n s t r u c t j o n  
tor  the n p v s  f a c z l i k y ,  However, 3 n many c a s e s  need for a f a c i l i t y  
on new kacaCion cannot  be a s s o c i a t e d  w i t h  an i n d i v i d u a i  e x i s t i n g  
f a c r l i t y .  Examples a r e  new f a c i l ~ t i e s  o u t s i d e  of  t he  p r e s e n t  urban 
boundary bu t  with-in the Etlture urban l i m i t s ,  new freeways and 
expressways proposed t o  relieve a ~ e a w i d e  o r  corridor wide congest-ion,  
and fatalities ~ r o p a s e d  to serve new i y developed r ec rea t io r t  a r e a s  
or  tile l i k e .  On t h e s e  i a c i l i t i e s  t h e  s u b s e q u e n t l y  described d e s i g n  
s t a n d a r d s  wi il be a p p l i c a b l e  Z~ue Oche "year  of needqq 'and the "year 
of imgraverr~en L" a r e  less definitive, These dates  should be selected 
a f t e r  considesation of t h e  Following: 

1. Degree gf a r e a w i d e  or c o r r i d o r - w i d e  c o n g e s t i o n  t h e  -ev 
facility is to r e l i e v e ,  

2 ,  For p r a j e c ~ e d  f a c i i ~ t i e s  s e r v i n g  new a r e a s  such a s  
expanding urban l i m i t s ,  t h e  t Lme such development f s expected t o  
occur .  

3 L  Provid~ng c o n t i n u i t y  o f  service over  2, r o u t e ,  

4, Reasonable a l l o c a t i o n  of f u n d s  c o n s i d e r i n g  tLme and 
geagraphical  di.s t r i b u t :  o n ,  

5 .  Ava! lab3 li ty o f  engineeu-ing manpower ;-and c s a l t r a c t i n g  
c a p a b i l i t y ,  



While complet ing t h e  worksheet  f o r  a g i v e n  sampled needs 
s e c t i o n ,  r e f e r e n c e  to t h e  p roper  f low c h a r t  g u i d e  w i l l  i n d i c a t e  
whether o r  n o t  arn improvement i s  needed.  When d e f i c i e n c i e s  a r e  
encountered ( e i t h e r  p r e s e n t  o r  f u t u r e )  , t h e  f low c h a r t s  will 
i n d i c a t e  t h e  t y p e  o f  improvement t h a t  i s  n e c e s s a r y ,  Cost  of  
t h e  needed improvement w i l l  be based on t h e  t y p e  o f  improvement 
and d e s i g n  s t a n d a r d  a s s o c i a t e d  w i t h  t h e  f u n c t i o n a l  c l a s s  and 
t r a f f i c  volume of t h e  s t u d y  s e c t i o n .  

To p r o v i d e  f o r  na t ionwide  c o n s i s t e n c y ,  d e s i g n  skandards  
have been developed f o r  needs s t u d y  c o s t  e s t i m a t i n g  purposes  
onby,  and a r e  shown a s  t a b l e s  1 x 1  -7 th rough  111-9, pages 111- 27 
th rough  29. They were developed a f t e r  a thorough rev iew o f  t h e  
d e s i g n  s t a n d a r d s  used hy t h e  S t a t e s  f o r  p r e v i o u s  needs s t u d i e s  
and w i t h  r e f e r e n c e  t o  p r e s e n t  M S H O  s t a n d a r d s .  

These  d e s i g n  s t a n d a r d s  a r e  t o  be used i n  c o n j u n c t i o n  w i t h  
a c c e s s  c o n t r o l  c r f t e r i a  on pages 111- 30 th rough  ZIT- 3 3 ,  d e s i g n  
c a p a c i t y  t a b l e s  111-10 through 111-1.3 on pages 111- 34 th rough  
$11-3'7 and t a b l e  111-15 - R a i l r o a d  Cross ing  P r o t e c t i o n  C r i t e r i a  
on gages  111-39, to a r r i v e  a b  an i n i t i a l  d e s i g n  f o r  e s t i m a t i n g  
prupos e s  , 

It i s  recognized t h a t  i n  some c a s e s ,  p a r t i c u l a r l y  i n  urban 
a r e a s ,  a p u r e l y  mechanical  a p p l i c a t L o n  o f  t h e s e  d e s i g n  s t a n d a r d s  
could  r e s u l t  i n  i n c l u d i n g  c o s t s  i n  t h e  e s t i m a t e  f o r  improvements 
which a r e  comple te ly  i m p r a c t i c a l  t o  c o n s t r u c t .  Th i s  c o u l d  be due 
t o  r igh t -o f -way  r e s t r i c t i o n s ,  a d v e r s e  environmental  i m p a c t s ,  e t c ,  
It i s  a l s o  recogn ized  t h a t  e x p l i c i t  p r o v i s i o n  has  nok been made 
f o r  s p e c i a l  s i t u a t i o n s  such a s  the c o n s t r u c t i o n  of e x c l u s i v e  bus 
Lanes and roadways, j o i n t  development o f  c o r r i d o r s ,  e t c .  To t h e  
e x t e n t  t h a t  such s i t u a t i o n s  can be P d e n t i f i e d , t h e s c  c o n s i d e r a t i o n s  
should  be r e f l e c t e d  i n  t h e  needs e s t i m a t e s  p r e p a r e d  by t h e  S t a t e s .  
Such c o s t s  should  be  i n c l u d e d ,  however, o n l y  i n  &hose s p e c i f i c  
s i t u a t i o n s  where a t  l e a s t  p r e l i m i n a r y  s t u d i e s  have i n d i c a t e d  t h e i r  
f e a s i b i l i t y  and d e s i r a b i l i t y .  



The c o s t s  w i l l  be e s t i q a t e d  primarily on a p e r  m i l e  b a s i s  
Esr t h e  various roadway items and on a pe r  s q u a r e  f o o t  b a s i s  f o r  
structures, For each c o n s t r u c t i o n  c a t e g o r y ,  an  a v e r a g e  cos t  p e r  
mil. e  i s  determined a s  a f u n c t i ~ n  o f :  

1, Functjonal class of road to be improved- - ru ra l  p r i n c i p a l  
a r i e r i a l ,  urban collector, e t e ,  

2 ,  Type of  improvemer~t--new Locatrion, r econs  t r i l ic t ion,  
major widening,  minor wFdening,  r e s u r f a c i n g  w i t h  whoalder improvements, 
o r  r e s u r f a c i n g  ~ i a l y ,  

3 .  Design S t a n d a r d - - f o r  each t e r r a i n  type  and  t r a f f i c  volume 
group , 

4 .  Loca t ion  of p r o j e c t  by c o s t  a r e a .  

C o s t  a reas  -- 
The subject of c o s t  areas has  a l r e a d y  been i n t r o d u c e d  i n  

c o n j u n c t i o n  with t h e  d i s c u s s i o n  o f  s a m p l i n g  p r o c e d u r e s .  Both f o r  
sar~lpbing and f o r  cosCing p rocedures  1%: hs anticipated t h a t  i t  will 
be necessa ry  Co divxde most S t a t e s  i n t o  c o s t  a r e a s ,  s i n c e  c o n s t r u c s i o n  
c o s t s  vary by t e r r a i n ,  soil t y p e ,  c l i m a t e ,  dens icy  o f  development,  
Labor c a s t s ,  ctc, Wfthin a cost a r e a ,  uni form c o s t s  per  mile f o r  
t h e  v a r i o u s  types o f  work can  t h e n  be developed a - ~ d  a p p l i e d  t o  a l l  
segments r e q u i r i n g  i rnprovemeat, I n  connection with sampl ing,  
the d i s c u s s i o n  o f  c o s t  a c e a s  was l i m i t e d  t o  r u r a l  a p p r a i s a l .  Brat 
i n  t h e  development uC unit c o s t s ,  t h e  c o s t  a r ea  concep t  i s  a p p l i c a b l e  
i n  bo th  r u r a l  ana  urban areas, 

A rural COSE area should r~oarmally consise of  he rural portion 
( i n  1990,  by t h e  c r i t e r t a  used i n  thLs s t u d y )  of an enbLre coun ty ,  
( p a r ~ s h ,  tawnshlp, eCc.) or a group o f  ad jo twing  coun%ies  having 
s i m i l a r  t e r r a i  a ,  climate, s o i l  c o a i d i t i u n s  and any o t h e r  f e a t u r e  t h a t  
would  i n d i c a t e  u n i f o r a i t y  ic cons k r u s t i o n  c o s t s ,  I n  the l a r g e r  
S L a t e s ,  four o r  l f v e  rural. c o s t  areas may be necessary. One o r  two 
a r e a s  may s u f f i c e  i n  some of  t h e  smaller S t a t e s ,  a l t h o u g h  variety 
of t e r r a i n  has a s  imporkan t  a n  e f f e c t  a s  does s i z r ,  



I n  u rban  a r e a s ,  c o s t s  can genera l1  y be r e l a t e d  t o  t h e  
d e n s i t y  o f  development o f  t h e  a r e a  i n  which a n  improvement L s  
proposed.  T h e r e f o r e ,  f o r  t h i s  s t u d y ,  u n i t  c o s t s  should  be  
developed,  f o r  each u rban ized  a r e a  and f o r  each p o p u l a t i o n  
group of  smxa.11 urban a r e a s ,  f o r  t h o s e  improvements t h a t  a r e  
(1)  w i t h i n  t h e  builk-up a r e a  QC.B,D,  and f r i n g e )  and  ( 2 )  w i t h i n  
the  o u t l y i n g  a r e a  ( o u t l y i n g  b u s i n e s s  and r e s i d e n t i a l ) .  I n  some 
o f  t h e  larger urbanFzed a r e a s ,  where t h e r e  a r e  w i d e  r anges  of 
development d e n s i t y  and r e s u l  t a n t  u n i t  c o s t s  , a d d i t i o n a l  c o s t  
a r e a s  may be d e s i r a b l e ,  

I n  deve lop ing  c o s t s  p e r  m i l e ,  c o n s i d e r a t i o n  shou ld  b e  g i v e n ,  
t o  t h e  e x t e n t  p r a c t i c a l ,  t o  t h e  r e c o r n e n d a t i o n s  i n  t h e  U H O  

( M H Q  "yel low booka') .  These have a l r e a d y  been r e f l e c t e d  is5 some 
e x t e n t  i n  t h e  d e s i g n  s t a n d a r d s ;  however, f u r t h e r  c o n s i d e r a t i o n  may 
be  n e c e s s a r y  w i t h  r egard  t o  r o a d s i d e  d e s i g n .  

Average c o s t s p e r  m i l e  a r e  t o  b e  developed f o r  t h e  f o l l o w i n g  
c a t e g o r i e s  which a r e  t o  i n c l u d e  a p r o r a t e d  a l lowance  f o r  p r e l i m i n a r y  
and c o n s t r u c t i o n  e n g i n e e r i n g :  

1. R i g h t - o f -  - - E s t F m t e  a l l  c o s t s  
f o r  a c q u i s i r i o n  of  n e c e s s a r y  r i g h t s - s f  -way and ,  where a p p l i c a b l e ,  
t h o s e  f o r  a c c e s s  c o n t r o l .  I n c l u d e  costs  f o r  a l l  l a n d s  r e q u i r e d ,  
i n c l u d i n g  any developments t h e r e o n ,  easements i n c l u d i n g  s c e n i  F , 
a c c e s s  r i g h t s  and cgnsequential damages, a p p r a i s a l s ,  l e g a l  f e e s ,  
s p e c i a l  e n g i n e e r i n g  s u r v e y s ,  p r e p a r a t i o n  o f  r i g h t - o f  -way pl a t s  , 
r e l o c a t i o n  payments,  e t c ,  A l s o  i n c l u d e  a99 c o s t s  which would 
normal ly  be p a i d  f o r  a l l  types of  u t i l i t y  a d j u s t m e n t s ,  p r i v a t e  and 
p u b l i c ,  wEkhFn or t o  c l e a r  t h e  r i g h t - o f - w a y ,  (Be t t e rments  are  n o t  
i n c l u d e d  . ) 

2 .  Grade  . r i . . - - I n c l u d e  c o s t s  f o r  a l l  i t ems  c o m o n l y  covered 
i n  g r a d e  and d r a i n  c o n s t r u c t i o n  c o n t r a c t s .  I n c l u d e  a l l  ear thwork 
p r e p a r a t o r y  to roadsLde improvement such  a s  channel changes ,  I n l e t s ,  
sur face  c h a n n e l s ,  f bumes , d i k e s ,  u n d e r d r a i n s  , o u t f a l l s  , and minor 
d r a i n a g e  s lzructures  , c u l v e r t s  ( a s  u s u a l l y  d e f i n e d )  and s p e c i a l  f i l l  
t r e a t m e n t .  Also i n c l u d e  t h e  same it.ems f o r  i n t e r c h a n g e  and  f r o n t a g e  
r o a d s .  I n c l u d e  c o s t s  of s t o r m  sewer ad jus tment  and a l l  new major 
s t o r m  sewer l i n e s  and appaarrcenances such  a s  pumping s t a t i o n s  and 
equipment. I n c l u d e  a l l  c o s t s  f o r  denisbishing b u i l d i n g s  , moving 
fences  , c l e a r i n g  and g rubb ing ,  e t c ,  



3 .  gs3e-aA ca~rr fac$- -Fnc iude  cos ts  o f  a l l  base  c o u r s e s  and 
s u r k a c i n g ,  including shoulders, f o r  the through roa.dway, 
, ' s t tercha~rges , and f rancage  roads. Include a l l  cu  -bs and  sldewaLks. 
Cur renk  practice regarding r o a d w a y  structural d e s ~ g n  concerning 
depth and type  of surfacing and shoulder  treatmenhshould be 
utilized. Estimates should observe the des ign  ott9.ndards s p e c i f i e d  
f o r  t h i s  s t u d y  and inc l t rde  ccnsideration of l oca l  s o i l  c o n d i t i o n s ,  
f r a f  fic concen t r a t ?  ores, and past experf ence w i t l l i r : .  the S r a t e ,  

4 gJ&~r"_- - I~~c?ude  al t roadway i tems not i n c l u d e d  in 1, 2, and 
3 above IncLude t r a f f i - c  control devices  LJs r oads ide  fmprover,lernts 
(such as s o d d i n g ,  p lant ' iag  , r o a d s i d e  rests , e t c .  ) , B i ghki-ng , 
guardfence, median b a r r t e r  s , r ai l c o a d  crossing p~blPkect io~,  (excludilng 
s e p a r a t i o n s ) .  I 4 l i  le r d i  l r o a d  crossjrrg p r o t e c t i o n  c o s t s  a r e  i n e i u d c d  
in. the category they slhletuEd 710s be eseimeLed on a pcr  mile basis ,  
C a s t s  f o r t h l c  i t e m  wd:l be ec5imated  t3a a per c ro s s ing  b a s i s  fo r  
various types  sf p'otecti  ow,  

5 .  ~ ~ ~ - ~ o _ s t s  -T,nclude ehe costs for a l l  new s t r ~ a c c u r e s  
and all s t r i ~ c f . u r e  Lu~provernenf s ,  These cos t.s will generally be 
e s ~ i r n a t e d  on a per s q u a r e  foot  basis. 

C o s t s  pe r  -mile are kc be p r e p a r e d  f rom t h e  best  a v a i l a b l e  
souxces of inSosmatiun, P ~ e p r c s e ~ t a t i b ~ e  unit prices far the var ious  
sc;nstr&;et-ion -S terns m a y  be r n i ~ l f  Lpl , c?d by esttmatecl p e r  mi.1 e quan.&itLes 
f o r  a L y p i c - s l  mile, based on s t u d y  ciesign s6andards and Lype s f  work, 
Scme 811cI-1 quant i : - i  es ;e,g, , base ar,d s u r  r ace )  may be developab t e 
d t r e c t l y  f r o m  study standarus, On o t h e r s ,  c o s t  el ernenrs may r e q u i r e  
csrnparisoq of  s t - t ~ d j r  s tandarcis with e x i s  L i n g  des ig r t  pr%ct . ice ,  a s  a 
b a s i s  fo r  fac:Loaing g~p o r  dowz h i s i o r i c a l  q u a n t i t i  es per  ~ i l e ,  e i t h e r  
to develop sr esnfl" rm t h e  qua%eities p e r  m i l e  used f a r  tlie t y p i c a l  
PY'.:LIC, 

Wherever typica k LOSES pe r  inl ~e are  used d l . r ec t Iy ,  6n l i e u  
d f  the  creation 0 2  a zypicaB III~ Ee SuiLt up from u c k t  c o s % s ,  the 
same comparison of  p ~ e s e w t d d e s i g n  p r a c r + c e  ?$i-LF, s t  iidy sLa?:ldards 
is to be m a d e ,  ti; f a r m  a h a s i s  Lor a p p r o p e i a p e  lactsrFng u p  n r  down 

--- ---- - -- -- - - --- ---- 
I/ See the  f i  r s r  paragraph on page 1x1 13 concern ing  c o s t s  o f  -- 
terrain traffic engineewi~g type i r~~provernents ,  T&iLe the  cost sf 
TOPICS-type iraprovements d r e  n o t  tc be included, the c o s t  ok  t r a f f i c  
c o n t r o l  devices,  s i g n i n g ,  e t c . ,  which a r c  p a r k  sf a larger widening 
or reconstruction project, fox example, should be r n c l n d e d ,  



oE h i s t o r i c a l  c o s t s .  I n  no c a s e  should  saw h i s t o r i c a l  p e r  m i l e  
c a s t s  be  used w i t h o u t  r e f e r e n c e  t o  s t u d y  s t a n d a r d s  and ad jus rment  
i f  n e c e s s a r y .  Roundhouse e s t i m a t e s  based on undocumcnted 
judgment a r e  a l s o  t o  be  avo ided ,  

I n  a l l  c a s e s  e s t i m a t e d  c o s t s  a r e  t o  be  based on 
k h e r e  such  data a r e  u n a v a i l a b l e ,  e a r b i e r  p r i c e s ,  f a c t o r e d  t o  1969 
p r i c e s  by u s e  of a p p r o p r i a t e  cosk i n d i c e s ,  shou ld  b e  used.  The 
d a t a  being developed f o r  t h e  1970 I n t e r s t a t e  Cost  E s t i m a t e  shou ld  
be of v a l u e  in t h i s  regard .  

The t echn iques  d i s c u s s e d  above fo r  deve lop ing  c o s t s  p e r  
m i l e  w i l l  need t o  b e  t a i l o r e d  t o  h a n d l e  s p e c i a l  s t i u a Z i o n s ,  
particularly on urban p r i n c i p a l  a r t e r i a l s .  Right-of-way c s s t s  
vary by land u s e  ( b u s i n e s s ,  i n d u s t r i a l ,  r e s i d e n t i a l ) ,  d e n s i t y  o f  
development,  l o c a t i o n  (CBD, o u t l y i n g  b u s i n e s s  d i s t r i c t ,  urban 
r e s i d e n t i a l ,  o u t l y i n g  r e s i d e n t i a l ) ,  q u a l i t y  of development i n  t h e  
a r e a ,  and roadway desbgn (depressed ,  e l e v a t e d ,  v i a d u c t ) ,  The r i g h t -  
sf-way c o s t s  f o r  the urban p r i n c i p a l  a r t e r i a l  shou ld  r e f l e c t  t h e s e  
f a c t o r s  t o  t h e  e x t e n t  which t h e y  a r e  known. C o n s t r u c t i o n  c o s t s  
should  a l s o  be a d j u s t e d ,  t o  t h e  e x t e n t  p o s s i b l e ,  t o  r e f l e e t  t h e  
t y p e  of  c o n s t r u c t i o n  and t y p e  o f  a rea  i n  which the  s t u d y  section 
l i e s .  For widening p r o j e c t s  c o s t s  per m i l e  p e r  f o o t  o f  widening may 
be more a p p l i c a b l e  than  c o s t s  per  m i l e .  

San~ple  formars f o r  p e r - m i l e  c o s t  d a t a  a r e  shown as figlase 
I I E - 6  and  f i g u r e  111-=a, pages 111-46 and 4 7 .  

G e n e r a l l y  s p e a k i n g ,  the e s t i m a t e d  c o s t s  are i n t e n d e d  t o  be  
a c c u r a t e  f o r  t h e  urban and r u r a l  c o s t i n g  a r e a s  OF g roups ,  a n d ,  i n  
a g g r e g a t e ,  the  e s t i m a t e s  should  be r e a l i s t i c  f o r  each f u n c t i o n a l  
sys tem.  

En o r d e r  t o  a s s u r e  c o n s i s t e n c y  of e s t i m a t e s ,  the  methods and 
r e s u l t s  of  deve lop ing  u n i t  c o s t s  a r e  t o  be reviewed and approved 
by t h e  Bureau o f  P u b l i c  Roads D i v i s i o n  OffFce p r i o r  t o  t h e i r  u s e ,  

ESTEWflNG STRUCTURE IWRBmMEWS 

For t h e  needs s t u d y ,  i t  will be n e c e s s a r y  to n o t e  p r e s e n t  
and f u t u r e  s t r u c t u r e  d e f i c i e n c i e s ,  new s t r u c t u r e s  needed,  and a l s o  
t o  e s t i m a t e  a c o s t  for n e c e s s a r y  s t r u c t u r e  improvemernts, Th i s  
i n f o r m a t i o n  i s  t o  b e  e n t e r e d  on t h e  roadway e v a l u a t i o n  worksheets  
i n  accordance with the d e t a i l e d  i n s t r u c t i o n s  c o n t a i n e d  i n  La te r  
s e c t i o n s  s f  t f i i s  mamaal, 



IPH - 22 

T h e  falluwimg discussion outlines a p r ~ r e d u r e  f o r  ob ta in i i lg  
the strrarct-ure i n f o r m a t i o n  needed. The "Stru~ture X n v e ~ r o s y  and 
A p p r a i s a l  Sheelk" d i s t s i b z s t e d  with LM 58-4-69, dated June 10, 196'3, 
a n d  sham as figure 111-8, page 111- 48, w i l l  p r o v i d e  all necessary  
f - i z p ~ ~ t  f o r  e x i s t i n g  s t r u c t u r e s  for the needs study if the Skate has 
already adopted and cc~mpl eted these sheets, Pi gux e I I Z - 9 ,  page 111- 4 9 ,  
g i v e s  the  i n s t r u c t L o n s  f o r  this  s h e e t ,  Even if they  have^ no& been 
c o ~ p l e t e d ,  the sheets w i L  l s t i  l L  be  u s e f u l  as  supphen~ental worksheets 
to record infornation f r o n  road inventolry and o t h e r  sources in order 
t a  com&rlcte t h e  evabuacion workshee t s ,  This needs study provides 
an opportunity for each State Lo begin adnp ta t i on  c f  the inventory 
and a p p z a i s a l  sheet, 1% is recognized t h a t  for t ne  purposes o f  
t h i s  s t u d y  tha: fC ~ ~ f l l  no'c. be necessary to use all icsms on the 
worksheet, 

The d e f b c i e n c i e e  to be noted depend, sf course, upon functional 
c l a s s i f i c a t i o n ,  b r l d g e  c o a d i t % o n ,  and traffic volume. The agp~aisal 
sheet should be ~ r s e d  in conjunction with the flow charts, evaluation 
worksheets for  the c a r r e s p s n d d c g  roadway needs section, and m i r a i m ~ ~ m  
tcsLerabHe c w n d i t i s n  tables to define type af deficiency and p~oposed 
pear of improvement, 

The proposed Fn~rovernents depend upon functional c lass i f  i c a t i  an, 
design standards, and t h e  n a t u r e  s f  t h e  deficiencies, The develsprnewt 
of c o s t s  of fmprovemr-nts on structures should b e  Fw general accordance 
with L~ast ruc t i sns  presented this sect ion on page $11- 18 tbrough 
111- 21 .  

The infsrmafioa required 02 condition, l i v e  load capacity, 
and a: so deficiencies to a certain extcne, has a l r eady  been obtained 
by many S t a t e s  as parrs of their bridge safety inspecCiorrb required 
w ~ d e s  IF3 &40-i-68,  and shalild be aara i l ab le  for inclusion Lra the 
s t r u c t u r e  irnver~tory and appraisal s h e e t ,  This InstructFanal Memorandum 
includes as arn attacI~n;e.e%t, t he  AASHO '*i%nformat.ianal G u i d e  for the - 
lirnspeclioa o f  Highway Br idges"  o. 

NEEDS EVALUATION ON THE ENTEKSTKIE SYSTEM 

The 1970 Interstate Coat Estimates being pregarcd by the 
S t a t e s  wi lP r epor t  needs to camp3 e t e  the fnt~rstare Sysrern, i n c l u d i n g  
cost estimates for presently uncamp; eted sections and certain saf e k y  



be t te rment  2nd pavement o v e r l a y  work. I t  w i l l  n o t  be n e c e s s a r y  
t o  r e e s t i m a t e  o r  r e p o r t  ellose c o s t s  i n  t h i s  s t u d y ,  It i s  
r ecognized ,  however, t h a t  a d d i t i o n a l  needs n o t  r e p o r t e d  i n  t h e  
above ment iondest i .ma%e w i l l  a c c r u e  a n  t h e  a l r e a d y  completed 
p o r t i o n s  s f  t h e  I n t e r s t a t e  sys tem between 1970 and 1990. These 
needs should be determined and r e p o r t e d  on t h e  e v a l u a t i o n  work 
s h e e t s  i n  t h e  s a n e  manner a s  coneemplated f o r  o t h e r  p r i n c i p a l  
a r t e r i a l s .  S e c t i o n  b reaks  s h o u l d  be l o c a t e d  a s  d e s c r i b e d  f o r  
p r i n c i p a l  a r t e r i a l s  r a t h e r  than  a t  I n t e r s t a t e  c o s t  e s t i m a t e  
s e c t i o n  b r e a k s ,  The S t a t e s  t h a t  have performed t h e  I n t e r s t a t e  
t r a v e l e d  way s t u d y  and I n t e r s t a t e  t r a f f i c  f low d a t a  s u b m i t t a l s  
will have a  good basis f o r  complet ion of i n v e n t o r y  i n f o r m a t i o n  
r e q u i r e d  o n  t h e  e v a l u a t i o n  workshee t s ,  

Worksheets,  as f u r t h e r  desc r ibed  i n  s e c t i o n s  LV and V, 
should be p r e p a r e d  and submi t t ed  on o n l y  t h o s e  f a c i l i t i e s  which 
w i l l  need improvements above o r  beyond t h e  needs inc luded  i n  the  
1970 I n t e r s t a t e  Cost Es t imate .  On many uncompleted s e c t i o n s  it 
should be e v i d e n t  tha t  t h e  c o s t s  inc luded  i n  t h e  1990 e s t i m a t e  
w i l l  p r o v i d e  adequa te  s e r v i c e  f o r  t h e  complete  s t u d y  p e r i o d ,  1970 
to 1990.  Conversely ,  i t  should be e v i d e n t  t h a t  on many completed 
s e c t i o n s  of I n t e r s t a t e  a d d i t i o n a l  work, n o t  inc luded  i n  t h e  1970 
I n t e r s t a t e  Cost E s t i m a t e ,  w i l l  be  n e c e s s a r y  d u r i n g  t h e  1970-1990 
p e r i o d .  On t h e  l a t t e r ,  worksheets  w i l l  be n e c e s s a r y ,  It i s  
recognized t h a t ,  between t h e s e  extremes,  some s e c t i o n s  wiI P be i n  
t h e  "gray a rea . "  On t h e s e  s e c t i o n s  an  e v a l u a t l a n  w i l l  be n e c e s s a r y  
t o  de te rmine  i n t o  which c a t e g o r y  t h e y  f a l l .  If an e v a l u a t i o n  shows 
t h a t  i n  1990 they  will meet t h e  minimum t o l e r a b l e  c o n d i t i o n s  
p r e sc r i bed  i n  t h i s  ri~azsual, no  worksheet s h o u l d  be  s u b m i t t e d .  
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Table  111-&--Minimum t o l e r a b l e  cond i t ions  f o r  u r b a  co l l ec to r  s t r e e t s  

Sur face  width / S u f f i c i e n t  traffic lanes to 
I r e s t r i c t  congest ion (VIG r 0 . 9 )  

t o  a r e l a t i v e l y  sho r t  d a i l y  
pe r iad .  A capacity a n a l y s i s  is 
no$ wereanted unless  ABT exceeds 
7,008. 

Safe speed (qh) 71_8 

On uncurbed sec t ions  a t  l e a s t  a 
5 ft. shoulder should ex i s t  with 
a d i t c h  adequate to carry all b u t  
extremely heavy r a i n f a l l .  Where 
adjacent  area i s  more t h a n  50% 
developed,  a curbed s ec t fon  sP~ouZd 
exis t .  

Sur face  Cype Ea,w 

Pavement c o n d i t i o n  
(PSR or  equivalent) 

R a i l m a d  c r o s s i n g  p r o t e c t i o n  See Tab1 e 111-15 

S t ruc tu r e s  ; I 
Width ( f t ' )  Prevailing wfdCh of t ravel  way 

Ver t ica l  clearance ( S t . )  14 

I/ This i t e m  is a p p l i c a b l e  to sollec%or streets in outlying - 
sections o f  urban areas w h e r e  travel speeds a r e  such thaC 
alignment becomes an i nvo r t an t  c o n s i d e r a t i a n .  The number 
o f  c r i r i c a l  curves ns s i g h t  d i s tance  si%uat%ans will be 
evaluated in deterrnLnkng needs ,  





Tab1 e XIS-8--Desizn s t a n d a r d s  f o r  urban a r t e r i a l s  

F ~ n c  t r  o n a 1  sy  s terns O t h e r  p r r n c l p a l  Minor a r t e r l a l  
a r t e r b a l  s 

Des ign  s t a n d a r d  n~ imber  

Des ign  speed  {mph) 

Access  c o n t r o l  See  page IPX- 32 

Median wide11 (fi.) 

Lane wid th  

No. o f  t r a v e l  l a n e s  

Graded r t .  s h l d r .  widLh ( f t . )  

Graded It. s h l d r ,  w i d t h  ( f t . )  

Curb p a r k i n g  l a n e  

S u r f a c e  t y p e  ( i n c l .  p a r k i n g  

I l anes )  
I S:ioulder type  'j/ 
; Cross  s e c r i o n  

24 1 1  64 L/ 
1 7  1 1 2  

See  'Table 111-12 

1 2  12 

'dig5 

S u r f a c e d  

See  T a b l c  111-13 See  T a b l e  111-13 

High Rlgh 

- - - - 8 
a r b s ,  g u t t e r s ,  s i d e w a l k s  and e n c l o s e d  drainage. 

R ~ g h t  o f  way wldeh 

I R a i l r o a d  c r o s s i n g  p r o t e c t i o n  I See  'Table 111-15 

S t r u c t u r e s  : P u l l  w i d t h  ( s u r f a c e  61 Curb t o  c u r b  w i d t h  of a p p r o a c h  p l u s  s i d e w a l k s  where 
n e c e s s a r y  

V e r t i c a l  c l e a r a n c e  ( f t . )  

11 L e s s e r  w i d t h s  w i t h  s u b ~ a h l e  median b a r r i e r  a c c e p t a b l e  where  economy d i c t a t e s .  - 
2 1  Minimum of  6 I t .  o n  p r i n c i p a l  a r t c r 5 a l s .  A t  i e a s t  16 f t .  where  ROW i s  a v a i l a b l e  and l e f t  t u r n  l a n e s  a r e  t o  be p r o v i d e d .  
3 1  L e f t  s h o u l d e r  s h o u l d  b e  10 f t .  where  3 o r  more t h r o u g h  l a n c s  a r e  r e q u i r e d  i n  each  d i r e c t i o n .  
41  P a r k i n g  l a n e s  10 f t .  w i d e  s h c u l d  b e  p r o v i d e d  o n  b o t h  s i d e s  o f  7 and 4 l a n e  f a c i l i t i e s .  On 6 l a n e  s e c t i o n s ,  t h e  c u r b s  

s h o u l d  b e  o f f s e t  2 f e e t  f rom the t r a v e l  l a n e .  
5 /  S e e  T a b l e  111-14 f o r  s u r f a c e  and s h o u l d e r  t y p e  d e f i n i t i o n s .  - 
61 As n e c e s s a r y  f o r  the  t y p e  o f  c o a s t r u c t i o n  p r o p o s e d ,  g i v j n g  d u e  c o n s i d e r a t i a n  t o  t h e  recommendations p e r t a i n i n g  t o  s l o p e s  - 

and r e c o v e r y  a r e a s  i n  tlir 1467 C&KO "Yrl lotr  Sook" (Highway Des ign  and O p e r a t i o n a l  P r a c t i c e s  R e l a t e d  t o  Hjghway S a f e t y ) .  
71 kihcre t h e  median wid i t ,  i s  30 f t ,  o r  l e s s ,  thc c s t i ; n s t r  s h o u l d  i n c l u d e  t he  c o s t  o f  a s i n g l e  s t r u c t u r e  r a t h e r  t h a n  - 

p a r a l l e l  s r c u c t u r e s .  
8 1  P l u s  a l l o w a n c e  f o r  r e s u r f a c i n g .  





R U U L  ACCESS CONTROL CRITERIA 

Basic access control e r i c e r i a  for rural arterial systems f o r  
t h i s  s t u d y  are aimed a t  %he dual. objec t ive  o f :  (1) mki-ng n-iiximurn 
u t i l i z a t i o n  o f  e x i s t i n g  investment i n  highways which have r e l a t i v e l y  
good geometries and adequa te  c a p a c i t y ,  and ( 2 )  ob t a in ing  a c c e s s  
c o n t r o l  where sysrem function and t r a f f i c  volume w i l l  justify it 
and wE~ere present o r  p r o j e c t e d  deficiencies warrant mzjor recon- 
s t r u c t i o n ,  I t  is expected tha t  approximate  c o s t s  of alternative 
access  control p o l i c i e s ,  bo th  mare l i b e r a l  and msre conserva t ive ,  
will b e  analyzed i n  Washington, based on representa t ive  per-mile 
costs t o  be developed by the Skates. A l l  of the aZ te rna t ives  a r e  
f o r  s t u d y  purposes on ly  and jsnply no conm5tme1st of the nepartnlent 
of Transpor ta t ion  or the S ta te& t o  any partic~llase po l i cy .  SpecifEc 
c r f t e r i a  f o r  principal and minor  a r t e r i a l s  are given b e l o w ,  As with 
o t h e r  design s t a n d a r d s ,  i6 i s  f u l l y  intended that these criteria be 
applied w i t h  good judgement, 

It will be noted below t h a t  the appl icable  access c o n t r o l  
c r i t e r i a  are r e l a t e d  t o  the  t y p e  of proposed improvement ( e , g , ,  
major widening,  reconstruction o r  new loca t ion ) ,  l?-socec%ures f o r  
i d e n t i f y i n g  inprovernent t y p e  are indicated in the "improvement 
a n a l y s i s  guideFF flow charess, f igures 111-1, 111-2  and  LIT-3 on 
pages T J E -  4 I  through TIT- 43,  

The indicated access control criteria should be a p p l i e d  
consistently over a reasonable length of highway, such as an 
entire urban bypass, or a l ength  of rural highway extending 
between major conrrimls, such as urban centers o r  a r t e r i a l  rouke 
junctions, I n  o tbe r  wards, s h o r t  r o u t e  s e c t i o n s  w i t h  f requent  
changes i n  type of service shcrn'ed be a v o i d e d ,  

>Jew Locat ion 

For  new facilities, or for instances where existing f a c i l i t i e s  
a re  t o  be replaced on naw 1osat isn ,  ROV cos t  shall be  estimated f o r  
acqu i s i t ion  of f u l l  access control including adequate ROW f o r  
interchanges, Where forecasted combined through and crossroad 
volumes p e r m r t ,  however, c o n s t r u c t i o n  c o s t s  (as d i s t i n g u i s h e d  from 
r igh t -o f -way  c o s t s )  may be est imated t o  a l l o w  f o r  intersections a t  
grade tlaraugh 1990 .  A 1 1  pr iva te  a c c e s s ,  however, should be presu~sled 
to be e l i m i n a t e d ,  



Recons t ruck  ion  

Apply the same access  con t ro l  c r i t e r i a  as f o r  new loca t ion .  
I f  f u l l  access  con t ro l  cannot be obtained on e x i s t i n g  loca t ion ,  
new loca t ion  r a t h e r  than r eesns t ruc t ion  is t o  be es t imated .  

In t e r sec t ions  a t  grade w i l l  be p e m i t t e d  w i t h  low volume 
a r t e r i a l s  and wlth eoElector  and l o c a l  roads. Private driveway 
connections are t o  be minimized, In  some l oca t ions  where p r i v a t e  
entrances are f requent ,  f rontage  roads should be provided,  If 
a c q u i s i t i o n  of such access  c o n t r o l  i s  not  f e a s i b l e  o r  i f  t h e  c o s t  
thereof  equals t h a t  of f u l l  access  eozbtreil or new Location, the  
l a t t e r  t y p e  bprovement i s  ts be proposed, 

Rura 1 Minor A r t e r i a l s  

New l oca t ion  

On mul t i lane  f a c i l i t i e s  of s u b s t a n t i a l  length, extending 
between m j o r  con t ro l s  such as urban cen te r s  o r  a r t e r i a l  rou te  
junc t ions ,  and on a l l  urban bypass r o u t e s ,  p r i v a t e  driveway 
connections should be minimized. Publ ic  road i r i te rsec t ions  a t  
grade w i l l  be permit ted,  On extremely h igh  volume mul t i l ane  
f a c i l i t i e s  w i t h  f requent  i n t e r s e c t i o n s ,  ful l  c o n t r o l  of access  
may be warranted. 

Reconstruction 

Use same c r i t e r i a  as f o r  new loca t ion .  

Minor wideni 

Use same c r i t e r i a  a s  f o r  new l o c a t i o n  except t h a t  f u l l  access  
con t ro l  w i l l  not  be app l i cab le .  Where l i m i t a t i o n  of p r i v a t e  driveways 
i s  impracticable o r  cos t  of l i m i t a t i o n  i s  p r o h i b i t i v e ,  t h i s  c r i t e r i o n  
s h o u l d  be relaxed, 



Kt ir geacrar i y  rezagnired rha~ urban areas a f  t h e  s i z e  
i n c l u d e d  rn thi-.; groeip do not warrant  freeway sys:ms: for the  move- 
menc of s k r i c t l y  inr-etnai Lrs f fEc ,  Fre~wzys ace, bnwcver, orten 
waxranted to serve a, ccm~.binataon of  t h r o ~ j g h  t r a f f  LC and Local t r a f f i c  
movements, ne eriLeria f a r  access c o n t r o l  in smal l  urban  areas is 
!-herefore depcodenC on the nature of through f r a f s l c  patterns, 

For r01~1:es which a y e  eonnec t i~zg  l i nks  a% exi-s t ing 5s p r o p o s e d  
r u r a l  fkeeways, a freeway t y p e  desfgrr s h o u l d  be p r o v i d e d  throagh or 
arcmad the a ~ r b a n  area cisualigl at s:~cfr t i m e  as t h e  existing f a e i l ~  t y  
becomes ir 2 o l e r n b l e ,  

Poi r o u t e s  ~da icb  a r c  connecting links u f  existing o r  proposed 
r u r a l  expressways, at- least a n  expressway type design should  be p r o -  
v i d e d  ~ h r c t u g h  o r  around kche u r b a n  airpa at such time as ?kc_ e x i s t i n g  
f a c i l i t y  Deeomcs ~ P ~ L o ?  ~ ? r b b i e ,  In r~an)r s u c h i  t u a i  ions the through 
traIf ic soalbl ned  w i t h  ineerr?aJ t r a f f  a c  moa~einents wi7.l be s u f f  i c i en r  
to warcant  a freeway type d c s i g n ,  T h i s  i s  p a r ~ i c u l a r l y  a p p l i c a b h e  
where rehere wotl d bc frequent s igr la l i r rd  intersecticsxrs lai th importarxt  
cross s t r e e t s  i f  a full fresi4tay werve not p n s v l d e d .  

For r o u t e s  1t~hhe1-r are eonaecs~rrg links of rural norr-access 
eolitrolled facili~ies, tl-ie c r f l e r i o a ~  is less c lear  c u t ,  Freeway rype 
d e s  ~ g n  will general ly n o t  be w a r s r m t c d ,  B e  c o ~ r ~ b ~ ~ n a t - i c : ~ ~  of through 
and inLernai t.raific3 ~ ~ ~ " ~ J - I c P w ~ v P ~ ~  afterg warrant a n  expressway t y p e  
des fgn  to alLevLate  t r a r f i c  congescion, 'fie desirability and  p r ack i -  
calr t y  of sue/: a desigr; shcru ' d bc anrslyzec! n n  an individual rout-e basis, 

Ln a p p l y i n g  a13 oC &he above e r l t e r i e  t w o  important cons idera t ions  
s h o u l d  be kept Pn mind-  F t r s t ,  t h e r e  s h o ~ l d  not be frequent- ehsnges in 
the type o f k a s f - l i t y  p roveded ,  Access c o n t r o l  cr3 t c r i a  shou  I l be appLi  ed 
a7o11g a r n r ~ t e  r a t h e r  than to i n d l v i d u a h  st-udy s e c t i o ~ ~ s ~  SecosrdLy, a n d  
probably  j l ~ c e  as importart, is the ~n~errelationsl-F;: b e b e e n  ~ h e  type 

-- 
and t i m t  ng of the impx uvetaerr t r ox example, if axi exist ing u rban  non- 
freeway faciLity w k ~ c h  1s a connecting link sf a rural principal 
arker la i eal, a d e q u a t e l y  a ccomrrtuda'l.e i l r a i k ~ c  f rm i hc capacity   air st 
sf view for several  yearsp a- minor LCmprovemen~ such as resu~facing 
might be zippropria re  here the only def ic iency  is the  pavement condl  t i o n ,  
Cor~versely ; an ~ r b a n  freeway or bypass freeway m t g h t  be t h e  f ~ r s t l  tu7 1 y 
a c c e s s  concrolLed faciiiry to be built- a long  an  i n t e r c i t y  p r i n c i p a l  
arterial c o ~ r i d ~ r  where a sericz.; capacity dnf l e i e ~ ~ c y  exf..~?ts ;,gs.rhin 
t h e  urbarx a r e a .  K n o r  ra?ac ity deficiencies mighh however, be R llevead:ed 
for several y e a r s  by the a d d i ~ i c n  n f  a. lane, In suamary, i n  a d d i t : " o n  
to the c u n r  f d e r a c  i o n  of conr  ihua" t g r  sf design,  eso~a r~ ikc  s o r r s i d e r a k i u ~ ~  
must a l s o  L e  ~ i p p i  Led in dec  l_silons concerniiig the  t-ype and  LSnlIng tr f  
access  c a n t r u b s  ~sh'lclr are jrlstj f ied ,  



ACCESS CONTROL CRITERIA FOR URBANIZED AREAS 

The estimate of ~ieeds for a c c e s s  controlled facilities in 
an urbanized area should be based on t h e  future year plan (adjusted 
to 1990) developed through the comprehensive urban transportation 
planning p, ~ o c e s s  , 

An urban planning study may not currently be underway in some 
of the citfes expected to have a population of over 49,999 in 1990;  
in ocher cikies, the study may not have progressed to the plan 
development phase, Ln these areas, the 1990 functional systems ass 
to be developed using t h e  classification criteria in this manual, 
' f ie feasibility and timing for obtaining control of access on the  
urban principal a r t e r i a l  system should be based on a section-by- 
section analysis of the adequacy of the existing facilities (such 
as that described on page 111- 32 for small u r b a n  areas) giving 
due consideration to community goals and the impact of proposed 
inprove~tentc; upon the envriroment, 

However, as the size of the city increasess the need f o r  
ecntrolked access  facilities ta serve predominantly internal t ravel  
will a l s o  increase, The degree of access  control proposed should 
not fluctuate along a route but remain as constant as possible even 
though t h e  analysis will be on a s e c t i o n  basis, 



Table 1x1-10--Design ea,paei%%es f o r  Y"C~~PZI principal ar ter ia ls  

re s t r i e t s d  Terrafn 
Percent trucks 

p--. 

Fla% 

B e  Mul%i%ane f a c i l i d i  e s 
=- - 

Design capacl%y, VPT3 per Pane 
-- , *--=-%.m-- 

Percent % m ~ k s  

Flat 
RolIk1g 
Hou~~taBnou s 

Source .- A Policy on Gsamet~ic  Design of R w a k  E?-ghways, 
1965, 6tp,,%O, 



Table 111-11.--&sign capac5ties for rural minor arterials 

re s t r i c  Led 

Nourntainsu s 

I B e  Plultilane facilities 

Source - W Policy on'GeomeLric Design of Rural Highways, 
1965, JUI~SHO. 
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mWACE TYPE - 
High - Mixed bi&ur&nsua OS" biLusnir~ow penetration nusad on a r i g i d  

base QB" on a f l e d b l e  base ~ 5 t h  a combined (surface and base) 
LEckdess of 7 Srlehes or more, Also, any '89tdnous concrete, 
sheet  asphalt, rock aqh~1.t~ porKt.mc% cement concrete, brick,  
block, o r  eombimtion type road, (Ratzd. Tyye I/ G-2, B-2, I, - 

'U J, R ,  L, M). 

Xntemediate - Nixed b i t w n o u s  a s  b i thnouza  pene%r%tioba road on a 
f lef ible  base with a combined ( surface and base) thickness of 
less than 7 inches (Road Type - I,/ G-1, $-I), 

LOW - B ~ $ , W ~ E I O U S  surface: ~01;hiase (less khan 3. inch ~ f c k )  on a base 
suitable t e d  carry occasioml h e a v  axle loads,  (,bad Type  -* 1/" 
PI, 

Gravel - A graded and drained road with a mrface of gravelB crushed 
sttone S! slag:, shel l ,  Swface my be s~tabilf zed, (Road - %/ 
E-2, % 3 ) ,  

Graded and D~ained  - &I earth road r&ick has been graded i n k  a 
defined rcradway and having adeqmle draimge %o prevent 
serious damage by r ~ o ~ r n l  mrface water, bkrface nay be 
sbbi-l i ted,  ( ~ o a d  Type - 36 C, D-2).  

3bsrfaced - A biGm&nous swPace? cows8 or1 a grmralar o r  s t a b i l i z e d  
ha see 

StabilRzsd - Gravel 0s. o-i;her graaular mterlal -with o r  e-l;hou-t, 
ahixture ,  capable of mppork- most %ascis even in w e t  weather, 

B s t h  - Natural earth,  w i t h  or d t h o u t  %urf, 

-- .- - 
I/ As defined in the Guide for°. a Road $n~nkryNar1'ljlail sf - 

InstnbcM onss Bureau of Puf31"~ Roads, April 3967, 





Table  Ilk-16 --  Traf f ic  expansion factors 



FIGURE XE 1 
[MPROVEIERT ANALYSIS: GUBDE FOR AURAL PRkPBC1PAB- ARTERIALS 



FfGURE Ex - 1 
IMPROVEMENT WkdALYIOS GUIDE FOR RURAL MINOR ARTERIALS ARB COLLECTORS 



FlGURE D2 - 3 
BMPROYEUEWT ARALYSBS GUlDE FOR URBAN BRPNClPWh ARTERIALS 





FiGUREm - 5 
BMPROVEIERT BIRALYISS GUIDE FOR URBAN COLLECTORS 



Figure 111-6--Example of r u r a l  cos t  data format 

(2 lane f a c i l i t y )  

Type Iqrovement 

Cost Area,  1_ - 
1, Flew location 
2, Reeons trccti on 
7, Major widening 
4 ,  Minor wi denFng 

(iglcludia~g ~ ~ ' e s u r f a c i n g )  
5 ,  Besur facing including 

shoulder Fqravement 
6 Resur f acf wg 

I,  Hew locat ion 
2 ,  Wecons r ruceisa  
3 .  Major widenf~ng 
4, Minor widening 

(bncludi ng resurfacing) 
5 ,  Resur r'acing ialciudiatg 

shoulder  improvement 
4 ,  Besur facing 

Cast Area 3 ---- 
1, M e ~ t 7  location 
2, Reconstruction 
3 ,  Hajor  widen ing  
4 ,  Minar widening 

{iacLuding resurfacing) 
5, Resurfacing inc luding  

shoulder  i ~ r o v e m c n t  
6 Wesur facing 

ROW Q. G r a d e  & Base & 
U t L L ,  adj, -2- surface OJhs 



Figure III-7--Example of u&an cost data format 

(4-lane facility) 

Street Costs Per Mile 

ROW & Grade & Base & 
Type improvement Util. 9. _. Drain Surface Other -- Total 

Bu.ilt-up Area 

I. New locat$on 
2 Reconstmetion 
3. Widening I/ 
4 ~esurf8ci;g 

Suburban or 
outlying are% -- 

1. New location 
2. Re constmetion 
3 Widening k/ 
4 ~e surf ac iZg 

Costs per mile of widening should be based upon the cos-t; per mil .e ,  
per foot of additional width, 



Figure 111- 8- - Stmcture  worksheet 

STRUCTURE INVENTORY 8 AWRAISAL SHEET 
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SECTION I V  

INSTmCTIOIVS F6R COWLETING THE HJ'RAL .LU3TERUL 
AND COLLECTOR WOPIKSKEET 

This s e c t i o n  conta ins  d e t a i l e d  i n s t r u c t i o n s  f o r  conlpleting 
and c d i n g  t h e  r u r a l  worksheet ( f i g u r e  IV-1). The information 
con-talned on t h e  worksheet i s  t o  be  used, t oge the r  w i th  t h e  improve- 
ment a n a l y s i s  guides i n  s e c t i o n  III, t o  determine, f o r  each needs 
sec t ion ,  t he  type of def ic iency ,  t he  time per iod  i n  which t h e  
def ic iency  i s  expected t o  occur, and t h e  type  of improvement needed. 

I n  o rde r  t o  f a c i l i t a t e  compilat ion of  the  t o t a l  nationwide 
needs and b e 2 e f i . t ~  f o r  t h e  1972 Report t o  Congress by t h e  Washington 
o f f i c e  o f  t he  Bureau of  Publ ic  Roads, much. of  t he  information 
recorded on t h e  worksheets must be coded and pLaced on d a t a  cards  
i n  a c o n s i s t e n t  f 0 m 9 . t ~  The t h r e e  d a t a  cards  descr ibed below must -- 
be  completed f o r  each needs s e c t i o n  o r  subsec t ion  included i n  t h e  
sample t o  accomplish t h i s  073 j e c t i v e  . 

l. Card No, 1 - Exi s t ing  condi t ions  (1970) 
2. Card No. 2 - Analysis  of  d e f i c i e n c i e s  
3.  Card No, 3 - Costs  of  improvements 

Sec t ion  VIII of t h e  manual inc ludes  i n s t r u c t i o n s  f o r  convert ing t h e  
card images t o  a uniform tape  format f o r  submi t ta l .  

I tems 1-5 on the  worksheet must be recorded i n  columns l - l b  of 
a l l  t h r e e  cards .  A l l  e n t r i e s  shobt1.d be r i g h t  j u s t i f i e d  and 1cadi.ng 
zeroes coded where necessary,  Items 22, 35, m d  38, a r e  noti 
needed f o r  t h e  b e n e f i t s  a n a l y s i s  and should no t  be coded. Space 
has been provided a t  t h e  bottom of t h e  form f o r  recording aqy 
remarks by t h e  inventory crew t h a t  might a s s i s t  i n  a n a l y s i s  of  
de f i c i enc i e s ,  s e l e c t i o n  of 5.11:proverncnt type, and i n  determining 
c o s t s  of  improvement, 



New Sac tions ---.---~ 

For new sect ions  i d e n t i f i e d  i n  the  2998 funct ional  
slasstfieation phase of the s t u d y  ( a s  opposed to new s e c t i o n s  
i d e n t i f l e d  during needs evaluation),  many of t h e  en t r ies  for 
e x i s t i n g  conditions w i l l  naE be a p p l i c a b l e ,  However, a worksheet 
should be i n i t i a t e d  fox all of these new sect ions  included in the 
sample fo r  needs evaluation, The following items weed no$ he completed 
f a r  these rrew ssesstisns: 11-14, 16-20,  22, 23 ,  26-33, 35 -41 ,  and 54-  
58,  

Where the analysis sf defFciencies on m existing sec t ion  
i n d i c a t e s  t h a t  an improvement should be made on new Pacatfen, the  
worksheet eontair%dng the existing condition data sl~oukd also include 
the  in format ion  o~ the proposed new locakion,  Thus, a a l y  one wbrksheet 
(per  s ec t ion )  i s  required where r e loca t ions  are  necessary, 

i t  i s  recognized t h a t  certain s e c t t o n s  an ru r a l  functional 
systems arc in small t o m s  ( w i t h  p s p u l s t i o n s  s f  l e s s  than 3OQ9), and 
have the  c h a r a c t e r i s t i c s  of urban sections rather than typically 
rural s e e E P o ~ r ~ ,  The e v a I ~ a t f o n  of the tolerability of  these sections 
should be based sn  t h e i r  urban characteststies, On many af these 
seeeisns, t he  proposed improvemen6 should be ts urban, r a t h e r  than 
rura l ,  design standards w i t h  c o s t s  based on the  urban c a s t  tables, 
These sections are t o  be i d e n t i f i e d  as be ing  i n  areas o f  dense 
de~relopment  in Item 21 sk the worksheet. 



IV-3 

FIGURE IV-1 
RURIh ARTERIAL WR COLLECTOR WORKSHEET BOB NO. 04 269053 

2. C o u n t y  -- 
3. R o u t e  N u m b e r  

37. T i m e  o f  Pavement  NOW 1-5 6 - 1 0  I 1-15 16-10 20 

c o n d i t i o n  w i c i e n q  
38. Def ic iencies:  

Pavement  Type a n d l o r  C o n d i t i o n  4 
9. Federal-aid Sysiern 

I FAB, Including Interstate. 2 FA5. 
3 Won FA. 4 New 

39. i n i t i a l  De f i c iency  Code 
40. Secondzry  De f i c iency  Code 
41. P e r i o d  Sec t ion  

44. Type o f  I m p r o v e m e n t  
12. Lane W i d t h  (feeti- o NO Impovemcnt 

I New L ~ t a r i m  
2 Reconstruction 
3 Isolated Rtcenrtmctim 
4 Major Widening 
5 Minor Widening 
6 Resurfacing and St~oulder Improvemeni 
7 Resurfacing 

16. P e r c e n t  of L e n g t h  w i t t i  
I n t o l e r a b l e  Safe Speed 

17. Percent of L e n g t h  with 
Sight D is tance  2 151M fee t  

18. M e d i a n  W i d t h  ( feet)  
1. N u m b e r  o f  Lanes 

N u m b e r  o f  RR C r o s s i n g  Wi th :  
49. N o  Pro tec t i ve  Devices 
50. C r o s s  Bucks 

24. P e r c e n t  Trucks 
25. K Factor (DHVIADTI 
26. D i rec t iona l  Facior 
27. Capaci ty ( h o u r l y )  
28. w e r a t i n g  Speed ( m p h i  

I High-flexible 
2 nigh-ligid 59. N u m b e r  of NEW S l r u c t ~ r e s  Needed 
3 Intermediate 
4 Lox 
5 Gravel 

31. Pavement  Cond i t ion  l P S R  
o r  e q u i v a l e n t -  0.0) 

67. A d m i n i s t r a t i o n  



Ff gur e IV- 1 - - {Csnt i s~r red)  
E M W L L E E I '  FOR ChXUMTXNC AVERAGE HIG%WAY SPEED (An§/ 

1 Sect ion  length mi. t 
$ -Total curve iength ___ mi. ( i r m n  Table C - 2 )  

Tangelrt leneth mi. 

-a- 
x 0.86 m(n./rnf. 

rnnaerlL t r a v e l  L l m r  -- m l n .  

I Tncal  t c a r c l  t h e  mmin, 61P - ph 
Average Highrrry Speed Set 

E 
E 
d 

1 /  For msrimvm supeie levae ion  mate of 0 .08  Lt./fl. 

C = Gapaeity,vptl (toes1 in bvth directions) 

t?= ( a d j u s t m ~ n t  for lame w i d t h  and Isterizi clearance, 
from Tnbls 10.8 i r k  eire 1965 l!ighway Caoa;itv >Gnua l )  

T, = (truck factor for overall hig!way sections, frm 
Table 10.Yb in ehe 1965 Kizhv&y C a ~ a c f t y  YanuaL\ 

C = 2000 x x , -  - __---. 

a iac ley  oL iniiltilnnc hi- - 
C = 2000 B W T, 

c = CBpacicy,i~L. (iotaI for aria direction: 

N = (nunbar of Lanes in one direction) E 
w = (adjrsment For lane width and lateral clearaxice. 

Z l e s  g.2 or 10.2 in the 1965 Capacity I 
=C a -- (ciusk faceor for overall. highway a e c i i u n ,  frm 

Tables 9.3b o r  10.36 in tho 1465 L~E&:J, gnuai) 

-*a- --- W I W I E E T  FOR CALWL&YIHG V X A I N I N G  PAVFXENF LlFI. ---- ------ 
18-kxp s ~ n p l e  s v l e  e q u ~ v a l e n t  canseanL = 

W-4 tabla of truck werght s tudy)  

Critical L n e  factor = 9. (Irom appendix K) 

Porl support = ( f lexible  pavenent a n 4  - 
1.5 or less, i.6-5.9, 6.0 or more) 

UIA - n 
Resent ADT Z Trucks 

--- X - x db5 = 
Critical 18-kip 
lane sinels- 
factor axle  

Equiv. 
ccn*t;zt 

1 R m i r r b n p  life = year* ( f rw  tables R-1,2,3 or 4 in 
appendix B) I 



DE'FAELED INSTRUCTIONS 

Card Number 1 

IDENTIFICATION 

Item L - Sta te ,  Enter  t he  State code number 
as l i s t e d  i n  t a b l e  B-1, appendix B. 

Item 2 - County, Enter the  county cede number 
as shown i n  t h e  I B M  Reference Manual, 

9 

and C i t i e s .  It: is recognized t h a t  not - 
a l l  S ta tes  are subdivided Lnts counties. 
The codes f o r  the  geographical a r e a s  
r e f e r r e d  t o  as count ies  in the  IBM 
coding manual a r e  t o  be used f o r  Chis 
study . 

Item 3 - Route nmber ,  POP I n t e r s t a t e  System 
rou te s ,  e n t e r  t he  d e s i m a t e d  I n t e r s e a t e  
route  number, A rou te  nmber between 
2008 and 2999 should be assigned t o  
each of the other rura l  principal 
a r t e r i a l  rou te s ,  a number between 3800 
and 4999 assigned t o  each of t he  r u r a l  
minor a r t e r i a l s  included i n  the san~ple ,  
and the number en tered  i n  these c o l u m s .  
The route number sheubd be assigned on a 
s tatewide basis with no over laps  o r  dupl ica-  
t i o n s ,  h a p p r o p r i a t e  route i d e n t i f i c a t i o n  
n m b e r  (perhaps t he  signed o r  traffic r o u t e  
number) should be assigned t o  collector 
routes included i n  t he  sample f o r  weeds 
anabysls. 

Examples: I n t e r s t a t e  route woo Code 



Item 4 - -- Route --- - - sectxon, As part of the inicial 3 G-12 
o f f i c e  appeaisak, all routes s h a l l  be 
divided i n t o  sections, and sec t i on  
nurkber s ,  begfnning wirh 001, assigned on 
each rou te ,  To the extent information 
is ava i l ab le  Xn the o f E i c e ,  s e c t i o n  breaks 
should be e s t a b l i a % l e d  as indicaked below: 

I ,  A? i 1990 urban- in- fac t  bsu-r,darf.es, 
2, AEE junctions wi th  p x i n c i p a l  or minor 

arter-!al reutes., 
3 ,  County Iiraes, 
4 ,  ~rt%ersbnrrges o r  i r ~ t e r s e c t i c 4 2 s  where 

m j o r  changes in t r a f f i c  volumes oecur ,  
5 ,  Changes i n  Federal -aid system. 
6, Changes in j u r i s d i c t i o n a l  respons2bilify 

only [here saeh changes result in g o h g  
from one t o  a n ~ t h c r  o f  t h e  ca tegor ies  
s h a m  i z a  T t e m  10, (That  i s ,  a sec t ion  
break need not oecur whcre ju~isdietian 
passes from county t o  m u n i c i p a l i t y ,  e Q c ,  
However, a breaa should aceur where 
r e s p o r ~ r ; l b i l r t y  goes from county to S t a t e l  
State t o  Pcdcral domain, e t c , )  

7 ,  LocaLlons w11ere there are changes in t he  
physfeak characteristics af Lhe roadway, 
X t  is qoc ehe i n t en t  of t h i s  requJrernent 
that many shor t  sections ahauld be 
eskablisked, C h  the contrary, such 
sections shosrld be avoided wherever 
p n s s j b l ~ ,  iqinor changes i n  any o f  the 
phys:caE eharacee r i s t i e s ,  especially i f  
 hey wil, have EletLe or no e f f e c r  an the 
needs anslysis, should be ignored  hen 
establishing section breaks ,  Physicai 
c h a r a c t e z i s t i c s  include: 

a, Pa-vemsret w?Ed th 
b, N ~ ~ r n b e r  of Lancs 
c, Pavemerat cype 
d ,  Shsljldsr w-id~h and /or  type 
e .  Ter ra in  
8 ,  Access co%eroL 



Itern 5 - -- Subsection number, 'This item i.s included 13-14 
to allow breaks in a section where the field 
appraisal party finds additional changes in 
the physical characteristics of the roadway. 
Where subsection breaks are necessary, a 
separate worksheet should be used for each 
subsectl.an, Subsentions should be numbered 
eonsecutive%y begiming with '01'. There 
no subsection breaks are required, enter ' 0 8 '  
in khesc colunms. 

Item 6 - &e-@<i, Enter the section 6_/  length, to the  15-19 
nearest 0.1 mile, Where the improvement 
required is new location and the new length 
is appreciably different fram the existing 
length, record the new section length, 

Item 7 - 1968  Functfo~aL~~assification. Enter the P 8 
code shown on the worksheet whish represents 
t h e  2968 functional cPassificatkon sf the 
study section or that indicates that the 
section did not exist in 1968, 

Item 8 - :L998 F%mctiona%classificat&, Enter 
the code show1 on the worksheet for 
the 1990 funckisnal elassifieation of 
the s t u d y  section, 

Item 9 - Federal- Enter the code show 
on t h e  worksheet for the  existing Federal- 
aid classification o f  the study section or 
that indicates the section does not present- 
Ig exist. 

Item PO- ------ Jurisdictional Enter the 
code sh51m on the worksheet which represents 
the jurisdiction having present responsibility 
for the existing section or indicates that the 
section does not present ly  exist, 

-- ---, - 
I/ A I L  future references to "sectione' mean section or subsection, - 



%tern XI- Access 6:0ntrci1~, Enter t h e  code f o r  the  22 
type o f  access c o n t r o l ,  as def ined  below, 
e x i s t i n g  on %he study section, 

Full 3 - - Preference has been 
given to through t r a f f i c  movement by pro- 
v id ing  interchanges with se l ec t ed  pub l i c  
roads  and by p r o h i b i t i n g  crossings a t  
grade o r  d i r e c t  private driveway 
conneetisns, 

2 Partial access cont ro l  - Preference has  - -- 
been given t o  tnrsugh t r a f f i c  movement 
t o  a  degree t h a t ,  i n  a d d i t i o n  t o  inter- 
changes, there  may be same cross ings  a t  
grade with publie roads ,  and d i r e s t  
p r i v a t e  driveway connections have been 
minimized,  

3 No aecesa con t ro l .  ----- 
Item 12-  Lane wi<&h, A/ Enter the t r a f f i c  Eane 23-24 

width,  to t h e  nearest foot., 

Ifem 13- Number ofbB&~g~ Enter t h e  naumber of 25-26 
lanes carrying through traff ic , Exclude 
shor t  sections o f  t rack  climbing lanes,  

k/ Where these  f e a t u r e s  are n o t  the same an both roadways of  a - 
divided highway, enter  the more e r i t i e a l  values i n  the  coding 
blocks and record the values  for t he  o the r  roadway on the  l i n e  
provided.  %is i n f o r m t i o n  will be h e l p f u l  i n  determining the 
type and c o s t  af Fmprovenscnt necessary, 



Item 14- * -  I/ Enter the width 27-28 
of the r i g h t  shoulder, to the nearest foot. 
Enter ' 0 '  where no right shoulder exists 

Left shoulder w i d t h ,  L/ On divided highways, 29-30 
enter the width on the left (median) shoulder, 
to the nearest foot, Enter % O '  where no left 
shoulder exists and for undivided or 2-Lane 
facilities. 

Item 2 5 -  w, Enter the code f o r  the predominant 3 1 
terrain type through which the section passes. 

1 Flat terrain is that condition where highway 
sight distances, as governed by both horizontal 
and vertical restrictions, are generalay long 
or could be made to be so without construction 
df f f i cu l ey  or ma jor expense. 

2 terrain is that condition where the 
natural slopes consistentdy rise above and 
fall below the highway grade line and where 
occassional steep slopes offer some 
restriction to normal highway horizontal 
and vertical alignment, 

3 Mountainous terrain is that condition &ere 
the longitudinal and transverse changes in the 
elevation of the ground with respect to the 
highway are abrupt and where the roadbed 
requires frequent benching or side hill 
excavation. 

I /  Where these features are net tlG- same on bath roadways sf - 
a divided highway, enter the more critical values in the coding 
blocks and record the values for the other roadway on the line 
provided. T h i s  information will be helpful in determining the 
type and cost sf improvement necessary, 



I t e m  16- -- Percent o f 2  ----A- t h  ir~toPccabEe s a f e - s e ,  32-33 
Enter  that percent of t h e  sec%ion length 
which has a safe speed below t h a t  specified 
j n  t he  mia imurn  to le rab le  condi t tons .  To 
deterrriine w h e t h e r  a safe speed deficiency 
e x i s t s ,  cnns~dcration should be given to the 
kortzontal curvature,  grades, and Length o f  
stopping s i g h t  distance avaiiable, Advisory 
speed signs, the design speeds used in 
eo~ngutira,g average h j  glakzay speed,  etc, , will 
be h e l p f u l  i n  determining t h i s  length,  

Izem 19- Percent ok&~g;c~-with s i & t  d i  gtgg~grrr2L506 ft- 34-36 
Ek-nker the percent  of  the seci:fan length 
(estimated r o  t h e  ncarest. 10%) whjch has 
available paseing s ig3t  distance ( a s  measured 
Eroarx Lhe dr iver"  eye to ehe road surface) sf 
a t  least -  1500 f t ,  Th i s  item is applicable for 
a l l  2-lane arterials and f o r  2 - l a n e  c o l l e c t o r s  
w i t h  1990 fiDP sf GO00 or more. Enter ' X X '  for 
all other  sections, (See df scrrssj.sn -in 
appendix G,) 

Item $8"- Nediaa, wig-!., Esrkesr the prpedsmisnant median 39-38 
a%rLdth(inc%uding shoulders, if any) ,  measured 
between the i n s i d e  edge of the through 
roadways, yo P'he nearest f o o t ,  Enter tC!B' 
for vndivtded or 2-lane roadways, Enter 9 3 '  
where rbe median wide% is 108 f e e t  or greater,  

Item 1 9  - m g e  I~~R~w~Y-s*, Enter the average 
highbray speed (rounded b s  ~ h e  nearest of 
the following values: 70, 6 0 ,  58, &%, 40, 
3%) f o r  those sections of p r i n c i p a l  a r te r%als ,  
minor a r t e r i a i s ,  and co l lec to rs  (.i;sBtk 1990 
.ADT a f  bOR0 or greater) that, f o r  the  most 
p a r t ,  l i e  svEside of sm13 E o m s  (1990 
popu: atiaw Less thaL 5,OGO), 'Flae average 
higl-nG-i;ey speed i a  de?ermiced by weighting t h e  
des ign  speeds  of the individual h o r i z o n t a l  
curves  f n  the scctian by the length of each 
curve, A recommended procedure for calculst- 
ing  average h5ghway .-peed inr.lzxled in 
apperrdix G o  Entex the  speed I %xiti t Gas tkrese 



sections ly ing  wi th in  the  bu i l t -up  area 
sf these small towns, The speed l i m i t  
posted on the g rea te r  p a r t  of the  s e c t i o n  
should be used, Enter  'XX' f o r  a l l  
c o l l e c t o r s  w i L h  less  than 6000 ADT i n  1990, 

I t e m  20- Number of Enter  41-42. 
the  number of t r a f f i c  signals and/or s t o p  
s igns  (cantraTling throuih eraff  ic) included 
i n  the sec t ion  length.  

Item 21- - Enter  t he  code shorn 43 
below f a r  the predominant type of development, 

Cede 
P 

1 Rural - A 1 1  areas o u t s i d e  06 urban boundaries 
( c i t i e s  of 5,000 o r  more populat ion)  excluding 
those descr ibed  as "dense!' 

2 Dez~se - Those a reas  ou t s ide  of urban boundaries 
(as defined f o r  t h i s  s tudy)  which have an urban 
type development (i,e,, small towns),  

Item 22- Record on the 
w r k s k e e c  khe r i gh t -o f  -way t h a t  might 
f e a s i b l y  be used t o  widen o r  r econs t ruc t  
t h i s  study sec t ion ,  Include e x i s t i n g  
ROW and any border area t h a t  could be 
acquired,  considering the land c o s t s  and 
type sf  l and  use adjacent t o  the roadway. 
T h i s  information w i l l  a s s i s t  i n  determining 
t h e  rype 06 improvement ts be proposed a d  
i s  no t  ts be coded, 

T r a f f i c  

I t e m  23- g e s e n t  BktT, Enter  the est imated p re sen t  44- rC9 
average daily t r a f f i c  (total bath 
directions). 



LV- 12  

Item 24 - J?scen t  t rucks ,  E n t e r  the  percentage of 50-51 
eonm~ercial vehf c les  , t o  the n e a r e s t  p e r -  
c e n t ,  Exclude pFckups , p a n e l s ,  and light 
$2-axle, singhk t i r e d )  t r u c k s .  

Item 25 - J-, Enter  the "KPE factor (des2gn 52-53 
hour volume (30th highest  hour) as a 
percentage af the  average d a i l y  t r a f f i c ) ,  
t o  t h e  nea resk  pe rcen t ,  for elk  a r t e r i a l s  
and those c01Pectars w i t h  1990 hlhBT of  6,008 
or  gresrer .  En te r  'XXU f o r  c ~ l l e e t o r s  w i t h  less 
than 6,800 ADT in 1990, 

Item 26 - Direcsianal  distributios factor, Enter t h e  54-55 
percen tage  of the des ign  hour t r a f f i c  flow- 
ing in the peak d i r s c e i o n ,  to t he  n e a r e s t  5 
pe rcen t ,  f o r  a l l  ar ter ials  and those c o l l e c t o r s  
wkLh 1990 ADT sf 6,000 a r  greater ,  EnCer, 
' X X '  for  ~03bectors w i t h  ICSS than  6 i d Q Q O ,  
AD$ %I: 1890,  

Item 27 - Enter t h e  present  hourly capacity 56-60 
( t o t a l  bo th  d i r  e s t ions  fo r  two-lane  f a c i l i t i e s  
and far one diseckisn on multi-lane facilities) 
o f  aBE arterials and those  c o l l e e t a r s  with a 
1990 PBT of  6,080 o r  g r e a t e r .  Capacity i s  the 
m a x i m ~ l m  se rv ice  volume a t  Level a f  Service 13, as 
descr ibed  in the  1965 
(This corresponds to possible capacity as used i n  
the  1965 .&ASH0 "'Blue Book8',$ The procedures  
described i n  the  should 
be  used  f o r  this caXcu%atFon. Space for  recard- 
ing  the  c a l c u l a t i o n  of capaci ty  is provbded on 
t h e  back o f  the worksheet. 

Example: The s t u d y  s e c t i o n  i s  a rural, 2-lane 
highway in rolling t e r r a i n  with El-foot unpaved 
shoulders, la tera l  obstruc$i-ons o u t s i d e  t he  
shoulders, and ca r ry ing  iO percent t rucks ,  From 
&be we gee  a brS, of 0 - 8 3  
( f o r  1 1 - f t ,  lanes w i t h  4 - f t .  l a t e ra l  clearenee) 
and a T, af  8,71 ( f o r  hO percent  t rucks i n  rolling 
t e r r a in ) .  Capacity i s  %her 2,800 x 8.8% x 
6 . 7 1  or 1,180 vph, Enter  ' "or coPlectors 
w i % k  less  t h e n  6,800 D T  in 1998, 



Item 28- Enter the present 61-62 
operating speed, to the nearest mph., for 
all arterials and these collectors with a 
1990 ADT of 6,000 or greater. Instructions for 
determining present operating speed are 
included in appendix 6 .  

Structural 

Item 29- Enter the code for the type 
of surfacing existing on the section 
according to the definitions given below. 

1 - Nixed bitminous or bitminous 
penetration road on a rigid base or on a flexible 
base with a combined (surface and base) thiek~ness 
sf 7" or more. Also, any bituminous concrete, 
sheet asphalt, rock asphalt, brick, block, or 
combination type road, (Road Type I-/ 6-2, R-2, 
Ia Ra L, 0 

2 - Portland cement concrete pavements. 
(Road Type I/' 3). 

3 Intermediate - Hixed bituminous or bituminous 
penetration road on a ffqible base with a 
combined (surface and base) thickness sf less 
than 7'" ((Road Pype I/ 6-1, H - l )  . 

4 % - Bituminous surface course (less than 
1'' thick) on a base suitable to carry 
occasional heavy axle loads. (Road 'Sype A/ F) , 

L/ As defined in the - 
Instructions, Bureau of Public Roads, April 1967 (volume 20, 
appendix 18, s f  t he  Highway Planning and Bogram %lanual). 



% ~ e  o f  Surface  -- 

5 Grave: - A graded and drained road w i t h  a -- --- 
surface of gravcT, crushed s tone ,  s l a g ,  
she1 1, etc., Sjrfacs may bc stab2 lized, 

rypc ,/ FA-2, F-31 ,  

6 Craaed d~nd-llx~ai .led * -  - - An e a r t h  road which Laas 
bee3 graded ~ ' T - L ~ o  a d e f i n e d  roadw~y and h a v i n g  
adequhte d r d i n a g e  ro prevent serious damage by 
r ~ o r i n a ~  14~lrtace waterB. Surface may bc 
stabi'i~cd, (Puad Type I /  C, D - 2 > ,  - 

I fcrLt 30- Pauernec;<- '1ecrI-m!. Erxter t h e  code shovm on ~1-w - --- 6 4 
worksheet to i n d i c a t e  s h a f  the s tcr . t~c tu~aI  
n ~ ~ m h e r  f 'SP - ksr f l e x f b l e  pavements; or the 
slab ihrLk3ess ('6" f o r  rigid pavements) 2s 
k~io\.ii~ or %Ire code i c s r  the. F y p e  OE p a v e r r ~ n t  
c e c r i o r ~  (heavy, n r e d ~ u ~ ,  Light) rgherc? deta i l e d  
d a i a  is not kno'ihr~, To a s s i s t  La de te rminfug  
the 3 3 e  c>f pavement see t i o n ,  kabXc LV-I has 
heen p r e p a r e d  , S : ? O P \ ~ ~ ~ ' T I ~  L n w e  Vypieal pavrrnent 
sect:cns on whic:h tl-e c s l  ;ma te  of rc ra ra i~~ ing  
pavcmenr 1 I f e ( i  tern 3 7 )  may be bascd ,  This 
g-dide f n c l ~ d e 3  typical thickn6i~seh; of surface,  
base a:leb sisk>slsasc and  tl-ac minimum combined d e p t  
oi pavement ~ : ~ r t l c t  ~ 3 i  e -, 

& - S ,  , , a ,  En e er 6 5 - 6 6 
the structural nunhe r  ( t o  the  ncaresc 0 ,  I) f a r  
thohe seck ions  coded ' 1 '  above, Enter $:he s l a b  

L,.cksress <:in i.ncl>esj for  fk~rsss seztioxls coded tl?.? - 
2 \.have, 

----- ..>----.-----------T.--n . -.".- 
1 / As d e f j.ri e d in k h e $uJ.dg. _: 9:: ,,.* a - ~ g g ~ l a & _ ~ ~ ~ e ~  t 0 r : yyyJ~s l . g~~~&~~  

Lrrstrr~~e - ". . ti.okss, . *.-a Rareau of  Puh lir: Roads,  kipri.8 8967 (vcI.rm~e 20, 
a.pge~d%.x. , 8 ,  csf t.he Highway P L a ~ n i w g  and Program Manual) .  



Table  LV-I  -Pavement sec t ion  guides f a r  est imating remaining l i f e  

I Flexible  pavemenn 

ge Sulfate rype Base ipye Subbase type Combined 
& thickness & tbl~knfsa & t h ~ c l n e a o  depth ./ 

4.6 - 6.0  4" a s p h a l t ~ c  9" criished 4" gravel 2/ 12" 9 . 1  - 11.0'' 
sancrete stone t a  PC (8" i f  conriniroualy 

concrete reinforced) 

Med$m 3.1  - 4 . 5  3" asphaltic 8" grave? to 4" gravel 11-12" 7.1 - 9.0" 
concrete penetration (6"' if continuously 

macadam re'ntnsrced) 

1.0 - 3.0 Surface 6 '  gravel or 2" gram1 or 10" 
treatment Lo crushed sand 
2" asphalt ic  stone 

-- __L1"--___l 
11 To b e  uspd as a gvide where only the roes1 depth i s  knom ar estimated. 

Subbase coarse nor necessary under portian.d cement concrete base. 

I t e m  31- Paaven1e-pflF c!o~di_t.ig1_1~ EnCer the  pavement 67-68 
condition (actual PSR o r  equivalent)  to 
t h e  nearest  ken%h, f o r  a l l  a r C e ~ i s $ ~  and 
c o l i e c t o r s  having a high, intermediate, 
OF LOW type surface, 

The ratings f o r  this study are equivalent 
I-.o those  used in making a Present 
S e r v i c e a b i l i t y  Ra t ing  (PSR?, so recent  
PSR and P re sen t  ServiceahiEi ty Index (PSI) 
r a t i n g s  may be used  where a v a i l a b l e ,  Also,  
i f  current: su f f i c i ency  r a t i n g s  of pavement 
condx~f.on ( b u t  excluding geometries) a r e  
available, a c o r r e l a t i o n  between the  
su f f i c i ency  ra t ing  scale  and t h e  PSR scale 
o r  r a t i n g  fac to r s  f o r  t h i s  s tudy may be 
d e v e l ~ p e d  so  t h a t  such existing ratings may be 
u t i l i zed ,  If khere are no recent PSW, PSI ,  or 
sufficiency ratings t h a t  can be adopted f o r  
t h i s  s t u d y ,  the section shs~ l ld  be r a t e d  a s  
f0XBows : 



PSW Range Verbal Bating Dsscripti oa 

Only new car nearly new) patferneats are 
k5keIy to be s~woth  enough and suffi- 

very good ciently free o f  cracks and patches to 
qualffy for th i s  category, A l l  pavement8 
canstmrvc ted or restirfaced dsaring 1969 
sh~aaPd be rated very good. 

4 
Mavemesats i n  this category, although not 
qaite as smooth as those described above, 
give a $J.rst-elaas ride and exhibit  few,  
i f  any visible signs of surface deterto- 
ration. Flexible pavemntea my be begin- 
ning to show evidence of  ruttLng and fine 
random cracks, Rieid paoeaeww m y  be 
bepimink to show evtdesce o f  s l i g h t  
surface deteriorattasn, such as minor 
cracks and spalliang. 

m y  PacR~~da ratting, map cra~klng~, and 
more ar less extensive patching. Rigid 
p a v e ~ n t s  in &IS group m y  have a few 
joint fa i lures ,  faulting and cracking, 
and some pmping. 

These pavements, corresponding t o  the 
1 htoferable BSR poor and very poor ~ategorles~ have 

deteriorated to such an extent t h a t  they 
are in need o f  resurfacing, 



Item 32- Enter  t he  code a s  shown 
belowp f o r  t he  predominant type of shoulder  
on the  sec t ion ,  

E S u r f a c e d -  A b i t w i n o u s s u r f a c e c o u r s e o n a  
granular o r  s t a b i l i z e d  base, 

2 S t a b i l i z e d  - Gravel or okher granular  m a t e r i a l ,  
with o r  without  admixturep capable sf  support-  
ing  most laads ev,en i n  wet weather. 

3 -- E a r t h  - Natural  e a r t h ,  w i t h  o r  without  t u r f .  

Item 33- Enter  t he  code, a s  shorn 
below, f o r  dra inage  adequacy sf t h e  sec t ion .  
Adequacy i s  based on a he ight  of grade l i n e ,  
a  design of c r a s s  s ec t ion ,  and condi t ion  and 
capac i ty  of c r a s s  d r a i n s  s u f f i c i e n t  t o  
maintain a wel l  d ra ined  su r f ace  on a s t a b l e  
subgrade. 

Code 

1 Good - Fu l ly  adequate dra inage  and c r o s s  s e c t i o n  
design. No evidence of f looding,  e ros ion ,  
ponding, sr other water damage. 

2 F a i r  - Height of grade l i n e ,  c ros s  section, or  
c u l v e r t  capacity somewhat below the 
s tandard that would apply i f  r e b u i l t .  
Drainage s t r u c t u r e s  a r e  sound, Some 
added maintenance e f f o r t  requi red  due 
t o  dra inage  problems, 

3 Pasr - Evidence of severe  f looding ,  ponding, 
e ros ion ,  o r  okher drainage problems. 
Drainage s t r u c t u r e s  may be i n  poor 
condi t ion ,  Considerable excess  main- 
tenance e f f o r t  r equ i r ed  due t o  dra inage  
problems. 



TEENTLF3C:AT'COK - See. P - L ~ S ~ T U C P ~ L O I - I S  f o r  Card KO, L 

I .  3 -  , Entez the f o r e c a s k  1990 average 
daily traf:Mlc f c r  t h e  s ec t ion ,  See 
:;i.pprrcndjx B for i n s t r ~ i , c t f . o ~ a s  for deveispi .ng  
t r a f f i c  f a r e c a s e s  
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I t e m  35- $hrera.e annual t r a f f i c  growth,  Record on 
A 7,-Tm.-.- c--s -.--..-*--- - >----, 

ehe iaorksl-ieet the average y e a r l y  trrzff i c  
g ~ , ~ m t I ;  (to ;:lie neares? 0,5%) fo recas t  far 
tl;e section, 'If t h i s  ,vaiecre i s  not. k:nokn~, 
LC can bc d e t e i = ; w i ~ ~ e d  ubsfng t:be char t  below, 
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Item 36 - Percent sf  1 21-22 

the  sectfon l ength  which, i n  1990, w i t h -  
o u t  any improvements, w i l l  have a s a f e  
speed below t ha t  needed for rolerable 
cond i t i ons ,  This value should d i f f e r  
from t h a t  in Item 1 6  whenever t h e  1990 
ADT causes  a s k i f  t i n  ADT ranges sh.om 
i n  t a b l e  IBX-4;  thus, n e c e s s i t a t i n g  a change 
in minimum tolerable conditians. 

I t e r a  3% - nt -.-- condi &ion Enter 24 
t h e  code (as  shown sn tlre worksheet )  for 
the time p e r i o d  the pavement condi t ion  i s  
expected t o  become deficient. Instructions 
f o r  estimating remaining pavernenc life are 
described i n  appendix H. 

I t e m  38 - P D g i e n c i e s ,  This item provides a check % % s t  
of the t i m e  per iod  when each of the elements 

l i s i t e d  below may be expected to become 
d e f i c i e n t ,  While Item 38 i s  not  coded f o r  
keypaunch, t he  ind ica ted  codes applying t o  each 
element are used in completing Lkerns 39-41, 

Chide 
.-aw-- 

Def i 

1 - Indicate  by a cheek mark 
in the appropriate box the time period 
(now, 1-5 years ,  6-818 years,  11-15 yea r s ,  36-20 
years, o r  after the 20 year s t u d y  period)  i n  
which the  ope ra t i ng  speed f a l l s  below the 
t o l e r a b i e  level indicated i n  the  M i n i m u m  
Tole~~ablg .  Conditions. The analysis for 
those sec t ions  wi th in  the  developed area o f  
small towns may be based an capac i ty  o r  
v /c  ratio as descr ibed  f o r  urban seckions 
rather rban o p e r a t i n g  speed,  



2 - Indicate by a 
check mark i n  the appropr ia te  box the time 
per iod  i n  which the lane wid th  (or road- 
way width f o r  col lecksrs  with less  than 
100 ADT) f a l l s  below the  to le rab le  wid th  
speci f ied  i n  the  M F n t m m  Tolerable  
Cawdi t-ions, 

3 - Indicate by a check mark i n  
the appropriate box the time period in which 
the alignment (curvature, gradient, or  
stopping s i g h t  distance) causes the sake 
speed ts f a l l  below the to le rab le  level 
i nd i ca t ed  i n  the Minimum Tolerable Conditions. 

4 Pavement ty - - Indieate by 
a check mark in the appropriate box the time 
perfod Pnwhlchthe  pavement type and/or 
condition fall below the to le rab le  Bevels 
specified in the Mfnimm Tolerable Csnditions. 

See Item 37 far ehe e s t imted  renaining 
pavement life f o r  paved sec t ions ,  

5 S h o u ' k d ~ ? ~ ~  - Bndieitte by a check m r k  fa the 
appropriate box the time period in which the 
s"no91kders are expected to become in tolerable ,  
condidering boeh the type s f  surface and the 
width,  

6 E.fone-- None sf theabove  items fall below t he  
tolerable level d u r i n g  the  twenty-year study 
period,  

Item 39- -- Code, Using the list 0% 
codes shown f o r  %$em 3 g 8  enter the esde fo r  
the f i r s t  deficiency occurring (based f i r s t  on 
t he  time per iod ,  and second, 5f mare than one 
deficiency accuss in the first period,  on t h e  
order  l i s t e d  i n  Item 38 above] Enter  % '  if 
%he seetion will remain tolerable during the 
28-yeas srudp p e r b d ,  



Item 46- Using the l i s t  26 
of codes shorn f o r  Item 38, e n t e r  the  code 
f o r  any secondary de f i c i ency  which, t oge the r  
with t he  i n i t i a l  def ic iency ,  determines the 
type s f  improvement proposed on t h e  sec t ion .  
(Figures  1x6-I t h r u  3 a r e  guides f o r  d e t e r -  
mining needed improvements based on i d e n t i -  
f i e d  deficiencies, The irriprovement proposed 
i s  o f t e n  based on more than one i d e n t i f i e d  
de f i c i ency , )  Enter  ' 4 - f  t h e r e  i s  no 
secondary de f i c i ency ,  

Itern 41- Period sectiorb becomes defic5ent ,  Enter  t he  27 
code f o r  the t i m e  pe r i ad ,  a s  shorn on the  
worksheet, i n  which t h e  i n i t i a l  de f i c i ency  
occurs  . 

Item 42- Year 
P~ 

Enter  t h e  year  (Pas t  28-29 
t w o  d i g i t s  only)  i n  which an improvement i s  
proposed on the  sec t ion ,  See page 111-15 
f o r  a d i scuss ion  of time phasing improve- 
ments f o r  t h i s  study. 

Item 431- 30-35 

sectisn ( a r t e r i a l s  only) during t h e  yeas 
a f t e r  completion of an improvement, See 
appendix D fo r  recornended t r a f f i c  fo re -  
cas t ing  procedure, Enter ' ' f o r  a l l  
c s l l e c t a r s .  

Item 44- Enter  t he  app ropr i a t e  36 
code ( a s  shown on the  worksheet) f o r  the 
type of improvement proposed on t h e  sec t ion .  
A d i scuss ion  of what i s  included in each 
Lrnprovement type i s  on page 111-14 A 
procedure for determining the kind of 
improvement needed on a s e c t i o n  i s  discuss- 
ed on page 111-13 . Enter  B O P  i f  no 
improvement i s  needed during t h e  20-year 
study period.  



Stem ii$- g=&n-peag -&Te Enter the  average d a i l y  37-42 
traffic forecask fsr the section during 
 he twentieffh gear axter  the year of 
inrprovewerr~ . See appendix D for s recommend- 
ed traffic forecasting procedure, 

Item 46- Fe5.1 ndard number, --- - Enter t h e  approps%ate  43-44 
des ign  standard number, as shorn a n  the  Design 
Standards f a r  Rural k t e r  ials and Col-3 ec tor  s 
&able 5.11-7 where t he  improvement izavolves 
anew Locatf-srj, reconstr~mctiom, or isolated 
TecansrructLon, ' l k e  des ign  s ~ a n d a r d  io be 
used is depe~~dent upon the functianal 
c i a s s i  f i  cs tj on, t e r r a i n ,  and average dai  %y 
traffic on the section, Enter ' 8 0 '  where  
~ t k e r  types  a f  ~mprovernent are proposed  , 
Sater i X X '  where rxa imprcsvenerit is propused 
d u ~  i n g  f:hc study period, 

Item 47- Access cor~f.1:p~l~~ Enter the appropriate code for 45 
chc type of ae6css c o n t r o l ,  as defined f c r  Item 
LL of the worksheei, thai- k s  proposed on the 
s e r t i o n ,  See pages  T T T -  38 for  a d i s c ~ a s s i o n  
of the access r o n t m l  criteria to be U S C ~  in t h i s  
s t t rdy .  

ILen 48- Lmber ~ _ f ~ ~ 3 ~ g ~ 1 s ~ ~  Enter t h e  number af 'fares 46-47 
on tke fmpravement proposed f o r  t h i s  s e c t i o n ,  
Tables i %I-10-13, conk-ajnfng d e s i g n  capaeit5es 
as u s e d  in t h e  AASBQ "'Blue BookpE, have been 
Jacluded for use in deterinining t h e  number 
uE  lanes necdcci or arty irriproventaeam$. Cs~rre- 
spcndf rig va lues  obtained through a more 
d e t a i l e d  analysis may 'be used where available, 
F n r e r  'XXC where co improvement $9 p ~ o p o s e d ,  

%i:ems 49-53 beiow axe progided t:o fecord t h e  type o f  
crossing protect - ion existing today and the zype of 
protection needed in k990, considering the c r i t e r i a  
i n  table TIT-15 an &age TTI-39,  (The left hand series 
of boxes apply ts the preqernt. and Ebe r i g h t  Frrarad 
series af hoxes apply t u  199C,) For new Iaci.Lit,ies 



i d e n t i f i e d  i n  the  func t iona l  c l a s s i f i c a t i o n  study, 
e n t e r  $ 6 '  f o r  the  present, Nultiple t r acks  should 
be  considered as one c ross ing .  

Item 49- - M Enter the number 
of e x i s t i n g  c ros s ings  wi th  no proteeti-ve 
devices, 

Item 541- @ass5 bucks, 
a, Enter the number sf cross ings  presentJy 49 

protec ted  by r e f l e c t o r i z e d  signs and 
cross bucks, 

Is, Enter t h e  number of cresssings to 50 
be  p r o t e c t e d  by se f l ec tox ized  s igns  
and crass bucks in 1990, 

Item 52- 
a. Enter t h e  number of c ross ings  p re sen t ly  5 1 

protected by f l a s h i n g  Eights,  
b ,  Enter  the  number of c ross ings  t o  be 5 2 

protec ted  by f l a s h i n g  l i g h t s  i n  1990 ,  

Item 52- 
a ,  E a t e r  t h e  number of c ross ings  present ly  53 

protected by f l a s h i n g  l i g h t s  and gates,  
b, Enter the number sf cross ings  60 be 54 

pro tec ted  by f l a s h i n g  l i g h t s  and gates 
i n  31998, 

1 t em 5 3 - ~ ~ ~ e e ~ ~ a ;  f . ~ ~ s _ .  
a, E n t e r  che number of c ros s ings  present ly  5 5 

protec ted  by grade sepa ra t ions ,  
b, Enter  the number o f  c ros s ings  t o  be 5 6 

protec ted  by grade sepsratfons in 1990 ,  

Item 54- Nmbcr of s t r u c t u r e s  - Enter  the 57-58 
n m b e r  of ex i s t ing  br idges  l o c a t e d  wi th in  
the sec t ion ,  A b r idge  i s  a s t r u c t u r e  erected 
over a depression or  an obs t ruc t ion ,  as 
water, highway, o r  railway, and having a 
passageway f o r  carrying t r a f f i c  o r  o the r  mov- 
ing  loads  and havLng a Length measured along 
the center 0% the  overcrossing sf more t%laar 
20 f e e t ,  For new f a c i l i t i e s ,  enter ' 0 O g m  



Types of def ic iencies  (exis t ing s t ruc tu res )  

I t e m s  55-58 are provided to report t he  number of 
structures that are def ic ien t  i n  wid th ,  vertical 
clearance, safe Bsadiwg, o r  f o r  other reasons, 
If a s t r u c t u r e  is def ic ien t  i n  more thaw o x  
category it should only be reported once ( according 
to the order  shaam), A discussion of t he  analysis 
o f  structure def ic iencies  and the m i n i m m  tolerable 
cr i t e r i z  f o r  s t ructures  i s  included i n  sec t ion  111. 
Enter '00 '  f o r  those new roadway sections i d e n t i f i e d  
In the classif ica%iar% study,  

Ikem 55- K G ,  Enter the nramber of e x i s t i n g  59-68 
structures on ~ d ~ i c h  the width is presently 
deficient or will become d e f i c i e n t  by 1998, 

%tern 55- IerticaX cJearsnee, Enter  the amber of 61-62 
m i s t i n g  structxres on whfch the  vrartfeal 
e3earance is d e k i c i e n t ,  

Item 57- Safe Enter the nmber  of existing 63-64  
structu.res on which the safe loading i s  
presently d e f i c i e n t  a r  w i B L  become d e f i c i e n t  
83%. 1990, 

Item 58- Other condition, Enter the number of 65-66 
structures on wl2te.h the  s t r u c t u r a l  
condition, navigational  clearance, 
deck geometry, e t c , ,  are or will become 
such t h a t  replacement or  secons$ruction 
will be necessary, 

Item 59- NmLbez of new s t ructures  needed, Enter ",he 67-68 
number 0% new s t ructures  that will be  needed 
by 1990  f o r  reasons the? than replacement 
of exis t ing s t ructures ,  This i t em will 
pr imar i l y  be  app l i cab le  for  new f a c i l i t i e s  
and where  %Re proposed roadway improvement 
i-nv01ves re1 0caCic-m 



Item 60- Time of structure needs. Enter the code, 6 9 
a s  shorn on the worksheet, for the time 
period in which the structure needs occur. 
(It will be assumed that all structure 
improvements will be made during one time 
period,) The same basic approach used for 
determining the time of roadway deficiency 
should be used f o r  analysis of structures 
(projecting traffic by 5-year periods and 
comparing existing conditions with minimum 
tolerable conditions). In addition, bridge 
widen5ng or reconstruction may be required 
t o  meet design standards at the time roadway 
improvements are proposed, 

Card Nuder 3 

IDENTIFICATION - See Instructions f o r  Card No. % 

Enter the costs ,  in thousands sf dollars, for each of 
Items 61-68 listed below. Instructions for developing 
per mile (per square foot f o r  structures) construction 
costs are disczlssed on pages EII-l8-21, The roadway 
costs to be entered below are the products of the per 
mile construction c o s t s  (from the cost t a b l e  for the 
cost area, desfgn standard number, and improvement type) 
and the section length. 

Item 61- (in thousands of dollars) 15-20 

Item 62- (in ~housands of 21-26 
dollars) 



I t e m  $5 S ~ ~ ~ _ C _ - ~ & ~ ~ C ; ~ - . " ; ~ ~ ~ L ~ ~  ( i  t 7 e 4 ~ d  ing ra%Proad grade 35-LcC 
sepacatigraaa) (in ",-avsands s f  d o l l a r s )  

:tern 66- lYaiaFenarmze ---------- E n t e r  the t o t a l  r n a i ~ t e -  41 -44 
nance c o s t s ,  i n  Chousands of  doL5ars,  f o r  
rhi s sectfe :~ d u r i n g  the  s t u d y  p e r i o d ,  
Instructinns fo r  deve: oping per-m.i.ke 
m z i n ~ e o a n c c .  etrrets are d iscussed  ira 
seckion K T ,  T h i g  &ot-a1 mairnte~~az-ace cas% 
shciu'id irnciude the  c o s t  s f  2~1;%inha.in~ng 
rile existing secclon through t h e  year oi 
improvennent a ~ ~ d  t h e  t rn~roved s e c t i o n  3f ter 
ward (up ,-a 199<1>, Leave "crank f a r  I n t e r s r a t e ,  

Pten 67-  & . ~ ~ i ~ & y ~ ~ - ~ p ~ ~  c o s t s O  E n t e r  t h e  to ta l  45-48 
admiclast s a t  ion c o a t s ,  i n  thousands c-F dol. lar  s ,  
for 611;s secti~n d a r i ~ t g  the study p e r i s d ,  
-- 
instructions Tar de\relaping pe-rccntage facEors 
f o r  admxnistrafion c a s t s  are  discussed in 
sec%Lon V f T ,  Leave b lank  f o r  Xntersca te ,  

Tsen $9- COSL - area, E r ~ P e r  the nmbegc of tlre ecrs;. 55-56 
area ( a s  diser?;saed j?-, see:jons 11 arrd L%Ij 
% h r s  sec2icm i s  i n ,  

3 tern 50- _E-afactg~., E n t e r  the  expansion Factor 59 -60  
(total system m i l e s  d i v i d e d  by sample miles) 
%or the  iucctianal system a ~ d  t5c c o s t  area In 
kd-~frxh t h i s  sec t ion  ?Yes, Toral systzm m i i e s  
refers  t o  ehe -- final - - 5990 funcrional elasbifi- 
eaci  an mibeage,  ~ z l r t r a r e t ~ s ~ ~ s  for curnpt? t i n &   he 
e x p a n s i a ~ ~  f a ~ t o a r  are givelz on page 1x1-9, fi1-i s 
iactac ~l sou l t i  be 01-00 f o r  a l l  Bntex-sra t e e  



ThEs s e c t i ~ n  conta ins  detailed i n s t r u c t i o n s  f o r  completing 
and coding the urbain worksheet (figure V - 2 ) .  The information 
contained on "Ge warksheet is t o  be used, t oge the r  w i th  t h e  
improvement a n a l y s i s  guides I n  s e c t i o n  111, LCI determine, f o r  each 
needs sec t ion ,  t h e  Lypc of deficiency, the %%me pe r iod  in which t h e  
def ic iency  i s  expected to occur, and t h e  type of 5mprovement needed, 

I n  o rde r  t o  f a c i l i t a t e  compilat ion of the t o t a l  nationwide needs 
and b e n e f i t s  for the 1.9'42 Report t o  Congress by t h e  VashTngton o f f i c e  
sf t h e  Bureau sf Publ ic  ~ o a d i ,  much of t h e  information recorded on 
t h e  worksheets must be coded and placed ------ on d a t a  cards  i n  a cons isxent  - 
f s r n a t .  The three data cards descrixjed below must be com-ple"ced f o r  
cgch needs s e c t i o n  o r  subsec t ion  included i n  t h e  sample t o  accomplish 
t h i s  ob jec t ive ,  

1. Card No. 4 - Exi s t ing  eond i t i sns  ( 1970) 
2. Card No, 5 - J.na&sis of d e f i c i e n c i e s  
3. C a r d  No, 6 - Costs  of i~xprovements 

I n s t r u c t i o n s  f o r  convert ing the card images t o  a uniform tape 
format for submLttal are included i n  s e c t i o n  VPTT. 

Iterne 2-6 on t h e  worksheet must be recorded i n  calms 1-P'(' of 
a l l  three cards, All e n t r i e s  should be r i g h t  J u s t i f i e d  and beading 
zeros coded where necesstxrjr. I tems 26, 40, and 42 a r e  not  needed 
f o r  t he  b e n e f i t s  an;t3,ysis and should no t  be coded. 

@ace has been provided at  t h e  bottom of  t h e  form f o r  recording 
any reinarks by t he  inventory crew t h a t  might assist i n  analysis of 
de f i c i enc i e s ,  s e l ee t io l l  of improvement -bype,and i n  determining c o s t s  
af  improveanent , 



New Sections 

For new seetfons identified i n  t h e  1990 m c t 5 o n s l  elasslfi- 
eatLon phase of %he study (as opposed t o  new sectlons identifted 
during nee&eva~mtion),  imny of the enwies for ewistlng conditions 
will not  be applf sable. However, s worksheet should be initiated 
f o r  all af these new sections included in the sample f ~ r  needs 
eva$.ua.LLsn, The folLowfmg iLems need not be completed for these 
new sectfons: 13-26, 28, 32-38, 40-45, and 59-636 

Where the  analysis s f  defietencles on. an existing section 
indicates &hat  an improwememt should be made an new loc&ttiun, the 
worksheet containing the existing condition data should also 
inelude the  informtion on the proposed new bocatlaa. Thus, onu 
one worksheet (per  section) will. be required. where reLoce,tions are 
necessary. 

Sections in the Urban F ~ i n g e  ------ --*- 

I"1;is yecognized that certain urban s e c t i o n s  w i l l  be i n  t h e  
area  between the  present urban boun&s$ and the future ( P ~ ~ O Q  urban 
bounhry and t h a t  ssme presently have chrac$er5.stics of rural roads 
rather tlmn urban ~treets, in ev&lm.ting their present t o l e r a b i l i t y ,  
arz apprsximst9an of t h e  time whers the  area % s i l l  became urban.-in-fact 
must be considered, While the urban worksheet should be used for 
these P~ci%i$%es, it my be appropriate, especially %or the early 
years of t he  evaluation period, to compre ex i s t ing  conditions with 
a n  appropriate mra8L ~ i n i a ~ h m  t o l e ~ a b l e  conditfon, While some Itenas 
on the urban worksheet might be inapproprtate, it is believed %ha.%; 
I t e m  nm'laer 42, Par deficiency analysis, provides far the neeessasgy- 
fbexlbility . 



FEGURE V-1 
URBAN ARTERllk AMP COLLECTOR WORKSHEET 608 No. 04 sb9051 

CARD 4 
iDEMllFiCATlOW ANALYSIS OF DEFlClEldGlES 

1. Stale 1-6 ldent i f icaton (Repeat card 4) 

3. County 
4 Route Number 
5. Route Section 
6. Subsection Mbrnher 
7. Length (0.1 in i ie l  Operating Speedor VIC Ratio 1 

R 1368 Functional Classification 
9. 1390 Functional Classification 

LO. Federal-aid System 
i  FhP lnclvdine Intsrtate.. l  F B .  3 Mon.Fb. I Hew 

11. Jurisdictional Responsibility 
i $#ae.  2 Fodwal Danaih 3 Toll. 40rhei E#irl inr.  5 New 48. Type of Improvement 

12. Connecting Link of: a NO ~ ~ ~ . ~ ~ . ~ t  
I new L.xslion 
2 ,  Rr'onrVvction 

EXISTING COHDInOWS 1497611 3 I I . D I P ~ O ~  ~econstrurtion 

GEWEIRICS l y; !;p;;; } F raeways & E X V ~ ~ S S W ~ ~ S  

13. Access Control 
b Widening-0th.r bslerialr k Colleclms 

14. Apprcach (curb-curb1 ar lane  Width (feet1 
15. Number of Lanes 
16. Shoulder Width (where applicable: f e d )  Right 

18. Peak b u r  I-war 2.Wnp I - l q  Rev 1 %Way Rev. 

.em.. n i I 1 1 1 1 4 

19. Percent 01 leng th  w i th  
Intolerable Safe Speed (where applicable) 

M. Median WiWh (feeti 

21. Median Type Curbfd I Posltw4 BI I I ~L I  1 Unprmtected 

I 1  1 1  3 

22. Average Highway Speed (Fwys & Bpys Only) 
23. Number ol  Signalized ln te rsec t~onr  
24. Typical Percent Green Time 
25. Type of Signalization 

i u,raardtnnted F l r d  Time, 2 Traffic Rcmared I Prograsmrc 

26. Estimated Total Available Row Width (feel) - 
27. Prevailing Type of Area 

I CBD-3 Stories or ierr  
2 CBD-4 Stories or *ar* 
3 Fr,nze 
C Outlring Burinerr District 
5 Resldallal  - Ip-nrr and Row Nouses 
6 Rertdent~al - Single F ~ I I Y  - I f 1  Acre (U LFII 
7 Rcstdmtial - Sinzle F m l i y  - Over It1 h e  
B l v r d  

TRAFFIC 
28. AD1 
29. Percent Trucks 
30. i( Factor lDnV lADl l  
?I. Directional Factor 
32. Capacity (Houl'lyi 
33. Present mera t ing  Speed (Fwys & h p y s  Only 

STRUCTURAL 

71. Maintenance 
72. Admnistrat ion 

74. Expansion Factor (00. a01 

36. Pavement Condition (PSR o r  equivalent 0.0) 

37, Snc u l d ~  Type *;i:ed-E 

38. Drainage and Cross &on 

Section Adequacy +?+? 
CARD IQUMBER 

3'77-Z[i8 0 - 70 - 10 



-20tal C U N ~  l e ? g i h _  _- mi. (fzus lable G 2 )  --.- 
Tangene I*?@h hi. 

duerape Rig!way Speed 
x 60 = -_- PUQh 

Ci Wunded bltS = ---_a_ s p h  

. < - - . -  ,.b_-m--.m.- 

jl Far acr.r;iwul. supre levacbcn  FLCC LIL 0.08 ft./fC. 

a 

N = m a r  of kues  (in one direction) 

W - Adjurlleent For tknc w i d t h  aid l a t r r e l  clr*rarrce (frau 
TabLc 4.2 io t n c  1965 Ff-~mibiv Y m  

in  the 1965 .Ri~h.hvsv O a s a c i Q ~ l j  

C = ZOUO X -- = -- "--- - = 

awciwof  Urban Artm-fa-i SJre*t~ C I r t ' C e r r u ~ L e d ~ ~  .- 
Capecity O C  irrban areer ln l  scxeiLs my be detemfwd aging 

Fipures 6 5 - 6-10 sad Tables 6 .4  - 5.6 In 1965 B;* 
W Y ~  i!. 

UOB.#SAEET EOR VLLCOIb~PING RD!ININL PbVBVENT LIEF 
--p---.pz- =------------ 

1.9-kzp srngle axle equivalent consfanr ( f rm 
13-6 Lable cf t.ilcl: wetaht aludp)  

Critical lane facead. ' ? ( f rom eppamdix I!) 

soi 1 support = (flexible pavmene onlg. 
1.5 or I r s r ,  1.6-5.9,  6.0 on more) 

M ~ m a b ~ i n $  Life -* p a r a  {PC- table* 1;-1.2,3 or 4 Lli 
appmtih 8 )  

c - -  = -- li 

&graafh wl.  per hr. af green % Ldrfirn L h  Adjuatmene far 
~ n d  w.tao. 

area sire 

1 = . (cbhl  in aae direction) 
. ------- .- . . -.-.A 

I! Cap3ci:). chars& d e v o l q r d  by .Tach t. PeiSsck s;ay ~ L e o  ba w e d .  



ltern l - S t a t e .  Enter  the  S t a t e  code rlurnber as Lis ted  1- 2 
i n  t a b l e  B-P, appendix B e  

Stem 2 - Urbanized area o r  s ~ ~ a , S l  urban a r e a  code. Record ------ 3- 5 
on t h e  worksheet t h e  name of t h e  urbanjzed a r e a  
o r  s m i l  urban a r e a  i n  which t h i s  s e c t i o n  l i e s .  
Enter  t h e  code nu.mber, Prom t a b l e  A-1 i n  appendix 
A, f o r  a n  urbanized area o r  the appropr i a t e  
population s trata .  code, as shown on t h e  worksheet, 
f o r  a sniall urban a rea .  

- ,!tern 3 - Cour,tty, Enter  t h e  coun'qy code number as shown 6- 8 
i n  t h e  TBM Reference Man-1181, N m a e f p z l  Codes 

--"- 

f o r  S t a t e s ,  Counties,  and C i t i e s ,  I t  i s  recognized 
--* "&.-- -- 
that  n o t  a l L  S ta t  d into count ies ,  
The codes f o r  t h e  geographical  areas r e f e r r e d  t o  
as countties i n  t he  IBM coding manual a r e  t o  be 
used fsr this s t u d y ,  

Item 4 - Route Xuniber. For I n t e r s t a t e  System routes ,  e n t e r  9-12 
the  designated I n t e r s t a t e  rou te  number. ( See I t em 
3 f o r  the  mral worksheet). Connecting l i n k s  t o  
rural a r k c r i a l s  should c a r r y  the  same rou te  l imber  
(between 2,000 and 4,999) as the r u r a l  p o r t i o n  of 
t h e  same rou te .  Other urban p r i n c i p a l  a r t e r i a l s  
should be ass igned  a rou te  number between 5,000 
and 6,999, Urban micor a r t e r i a l s  and c o l l e c t o r  
s t r e e t s  iccluded i n  t he  sample f o r  needs a n a l y s i s  
should be ass igned  a n  appropr i a t e  rou te  i -dent i f i -  
c a t i o n  nvxber, such as t h e  slgned o r  t r a f f i c  rou te  
number , 



I t em 5 - Route Sect ion.  As part of t h e  i n 5 t i a l  o f f i c c  ---.---- 
appraTeab, all rou te s  shall be d i v i d e d  i n t o  
sec t ions ,  and seeJeion numbers (poss~bly-  i n  
s e q x n c e  with the mraE por t ions  of rura.L a r t e r i a l s  
f o r  cmnec t lng  Links, o r  beginning wtth 001) ass igned  
on each route.  Using a v a i l a b l e  o f f i c e  inforra-&ion,  
s e c t i o n  breaks should. be estabI.5.sbed as ind ica t ed  
below: 

S , A l l  1990 urban- ln- f ac t boundaries ,  
2 All,. Junctions wbih p r ~ n c l p a l  or minor a r t e x i a l  

31"0~tk9, 

3. T ~ t e r c k a n g e s  o r  inLersectioris where major changes 
i n  t r a f f i c  volumes occur, 

4, Changes in Federal-sid system, 
5 Changes i n  J u r ~ s d i c t i o n a l  scsponsibi  li&y onLy 

where such changes r e s u l t  i n  going from o w  to 
axo the r  of t he  categories s h o w  i n  ?tern 10. 
( ~ h a i ;  IS? r S ~ C ' L J O ~ L  b r eak  neea no t  occur where 
jurisdicti~n passca from countq to ir~unicipal.i-t;y, 
e t c ,  However, a break should occur where 
respons ib i l i t ;y  goes from county t o  State, S t a t e  
to Federal damin,  e m , )  

6 ,  Lotai;ions w?lere the re  a re  changes in t h e  physical 
e h a ~ ~ c t e r i s d ~ c s  of t hc  roadway, 1% i s  no t  t h e  
i n t e n t  of t h i s  requiremcct t h a t  ~mny s h o r t  
sectxons snculd be es t ab l i shed .  O n  t he  contrary,  
such sec tsons  a b u l  d be avoided wherever possIb2 e ,  
Xinor changes in a w  of the phys;ca', eharactewlsti @ s ,  
e s p e c i a l u  ~f they will have l i t t l e  o r  no ef fcez  on 
the nceds analysis, sho-did be ignored when 
est&bd%shing s e c ~  ion breaks, Phys ica l  c h a r a c t e r i s t i c s  
inc 9_ud.e : 

a,  Pavement w i d t h  
'D, Mmber of lames 
c ,  Pavenent type 
d. Shoulder widt;h and /or  type 
P ,  Access c o n t r o l  



I tem 6 - Subsection Ruinber. - This L t e m  i s  included t o  a l low 16-17 
breaks i n  a s e c t i o n  where the  f i e l d  a p p r a i s a l  p a r t y  
f i n d s  a d d i t i o n a l  changes i n  t h e  phys i ca l  chs rac t e r -  
i s t i c s  o f  t h e  road~my. Where subsec t ion  breaks  a r e  
necessary,  a sepa ra t e  worksheet should b e  used f o r  
each sec t ion .  Subsections should be numbered 
consecut ively beginning wi th  '017, Where no 
subsection breaks a r e  r e q ~ i r c d ,  enter8OO' i.n t h e s e  
colws,  

I tem 'q - Enter  the s e c t i o n  61 l ength ,  t o  t h e  n e a r e s t  18-20 
0. L mile. Where the  improv~ment r equ i r ed  3s new 
l o c a t i o n  and t h e  new length  i s  apprec iab ly  d i f f e r e n t  
from t h e  e x i s t i n g  length ,  record  t h e  new s e c t i o n  
l eng th ,  

I tem 8 - 1968 Funct ional  c l a s s i f i c a t i o n .  Enter  t h e  
appropr ia te  code shown on the  worksheet. 

I tem 9 - l990 fincti onab cla?;s i f icai ; ion.  Enter  t h e  --- 
appropr i a t e  code s h o w ~  OK th? worksheet f o r  
t he  popula t ion  grouping and 1990 f u n c t i o n a l  
c l a s s i f i c a t i o n  of t h e  needs s e c t i o n  - I/ being  
ana$y.zed, 

I tem LO- Federal-aid system, Enter  the  code shorn on -- P 

the  worksheet f o r  t h e  e x i s t i n g  Eiederal.-aid 
c l a s s i f i c a t i o n  of t he  s t u Q  s e c t i o n .  

I tem 11- Jur i sd i c t iona l -  responsibbill ty . Eriter t h e  code -- 
shown on t h e  %orksheet ind.icating t h e  Qurlsdic- 
t i o n  having p re sen t  responsibibility f o r  t h e  
e x i s t i n g  section. OF which i ~ i d i c a t e s  that  t h e  
sec t ion  does not  p re sen t ly  e x i s t .  

I tem 12- Connecting link i d e n t i f i c a t i o n .  Enter  the  
appropr ia te  code ~unlber, shown o n x e  
worksheez f o r  each needs study. s ec t ion .  

.F& 

eferenees  t o  ' s e c t i o n s  means s e c t i o n  o r  subsec t ion ,  



Itera 13 - Access  control<. Enter "che code for t h e  ~---.-----.-.--*.--. 
type of access cont~ol, as defined below, 
cxisttng on the? stuqy s e c t i o n ,  

Code Type of' access  control. ------ --- .ao*-- % 

1 FdLl access crsn1;rol .- Preference has been 
.--4--. 

given to through traffic movement by 
providing jn$erchanges with scbc@%eC p r r b 3 . i ~  
t-oads and by prohibiting cross 'lngs at 
g?-adc or direct p~ivcate b r j  ucwny 
conneczions, 
Pt?,r'~lal acees? g-o~+& - Prefczence he-s ------ 
been given $0 ebrougb traffic movement 
to a degree t h a t ,  in. addition to 
$n-rverelm,nges, t he re  may be some crossings 
a-c g ~ a d e  w i t 1 1  p~lbiic roads, aiztl direct 
pr i vate d rivetmy ecnacctions lmve been 
rnln:li?3 zed, 

4 ----- Vo acccss  -- -- e a n ~ r o l  -- 
Iterr, 14 - Approach or Lane wbdth, Enher bne total c7,1r?1- 29-31 -- -- ------- 

to- curb app~oa~ch -WI dth ( Including :crarki i lg J anes 
buL excluding separate turn lanes L / )  for a 
typical ixtersection on u&an arterral and 
co Ll e c t o r  sslreets. Enter tl?e bane widhYl fox' 
s e e 3  of' f_ree:,~ays and expresswqfs , 811. 
entries should be to the nearest f'oot. 

Itern 25 - Kwnber cf lanes, Enter  Ghe number of lalies 32-33 
> m. - 

carrying %I-~oagh CraPf i c ,  

Right shoulder w i d t h  - Enter  the width o f  -------- --.,--a 

$1- 35 
tlzc ri .ght sh~uldsr, to the nearest foot, 
Enker "COT  wne re  nc? rjgbt slnou-ider exists, 

. -uT--- - *-.---- -- 
3 i T ~ Z ~ t x x " n  - lanes e x i s t ,  this should be noted in, the 

" i 7 -  demasks Sect ion " and. cons idered  in the c a l c ~ ~ l a t j c r n  of 
capacity , 



Columns 

T,ef L shoulder  width - On dlv ided  highwayss 36- 37 
e n t e r  t he  width of the  l e f t  (median) 
shoulder,  t o  t he  n e a r e s t  f o o t ,  Enter  '00 '  
where no l e f t  shoulder e x i s t s  and f o r  
andivided o r  2-lane f a c i l i t i e s .  

I tem 17 - Peak hour parking,  Enter  t h e  app ropr i a t e  3 8 
code provided on t h e  worksheet r e f l e c t i n g  
t h e  type o f  parking, if any, that i s  
allowed o r  e x i s t s  on t h e  sec t ion .  

I tem 18 - Peak hour ope ra t ion  - Enter  t h e  app ropr i a t e  39 
code as ind ica t ed  which r e f l e c t s  t h e  type  o f  
ope ra t ion  during 'the peak hour, 

Code - 
1 One-way-All l anes  are al.ways i n  t h e  sane 

d i r e c t i o n ,  

2 Two-my-Traffic ,-~ i n  bo th  d i r e c t i o n s  j-s 
presen-L at all times. 

3 reuersPbLe .---.--- - All l anes  a r e  i n  one 
d i r e c t i o n  with t h e  d i r e c t i o n  revers ing  
from t h e  a , m ,  Lo p,m. peak hours.  

4 I i b l e  - One o r  more, b u b o t  
all, l anes  a r e  reversed  from a,m, t o  p.m. 
peak hoi-irs, 

I tem 19 - Percent  of length  w i t h  i n t o l e r a b l e  s a f e  speed. 40-41 
Fn te r  t h a t  percent  of t he  s e c t i o n  l eng th  which 
has a safe speed below t h a t  s p e c i f i e d  i n  t h e  
minimum t o l e r a b l e  condi t ions  f o r  a r t e r i a l  and 
c o l l e c t o r  s t r e e t s  i n  outljring a r e a s .  Advisory 
spee6 signs,  t he  design speeds used i n  
computing average highway speed, e t c , ,  will 
be h e ~ p f i z l  ir, determining t h i s  .length, Enter  

for a l l  o t h e r  s ec t ions .  



Item 20 - Median vi dth, Enter the median widkh 42- 43 
Ing shoulders, if any), measured 

between the i n s j d e  edge of the through 
roadw-a~~s, t,o the ncarcst foot, Enter 
a0r3Y for unaivided or 2-Lane roadways, 
Enter 9 9  ' where the median width is 100 
f pet or greater, 

Itern P$ - Med.ian type, Enter the appropriate eodc 
P 

provided on the worksheet ,  Enter an 'X' 
if no median ex5sJ~s, 

Item 22 - Average - highmy speed. Ea'Ler "chc average . - -.---.*-a 
highway speed, to t h o  nearest 5 r;rph,, for 
aEE urban freeways and expressways. The 
average h:Eghmy speed is determined by 
weighting the dasfgn speeds of the 
individua,l ho~izontal curves and critical 
vertical curves In the subsection by the 
length of each curve. A kecomended pro- 
cedure for calculating average highway 
speed is jneluded in appendix G. For 
other arterials and collector streets, 
en te r  the posted or Legal speed Limit, 

Item 23 - Number oi signslizcd intersections, Enter ---------- 47- 48 
the number of stgn&lized interse6tions on 
the section, 

Item 24 - Typlea?. percent  green t ime,  E s t e r  "ce val-ilc 49-50 --- -*-- ------ --- 
of typLcdl percent green time in effect 
during peak hours at the signalized 
intersections i,c this needs section, Enter 
?XXi  a f  no s2gnalited inzersections exist, 

Item 25 - - Type sf s5gnalizaticn. .- - - Enter the approprietc 5 1 
code nunbe@ as indccated on t h e  vorksbeet 
whtch b e s t  describes the signal system on 
+. - ,i,e needs section .being analyzed, Enter 'X' 
ti' no signal5 zed jlntersections exist, 



I t em 26 - 
width - Record on t h e  worksheet t h e  r i g h t -  - 
of -my  t h a t  might f e a s i b l y  be used t o  widen 
o r  r e c o n s t m e t  t h i s  needs sec t ion .  This 
width v i l l  depend upon l8nd c o s t s  and type  
of land  use  ad j acen t  t o  t h e  roadway, This  
f t e n  i s  needed f o r  determining t h e  type of 
iiqrovement and i s  not  t o  be coded, 

I tem 27 - Preva i l i ng  type of  a r e a ,  Enter  t h e  app ropr i a t e  52 
code shorn o n  the worksheet which bes t  r e f l e c t s  
p re sen t  Land use i n  t h e  area ad jacen t  t o  t h i s  
needs s e c t i o n ,  The d e f i n i t i o n s  f o r  CBD, f r inge ,  
ou t ly ing  bus ines s  d i s t r i c t ,  and r e s i d e n t i a l  a r e  
d iscussed  i n  the 1965 Kigh~my Capacity Manual. 
If an a r e a  appears t o  f i t  i n  two o f  t he se  
ca tegor ies ,  t h e  code f o r  t h e  higher  dens i ty  of 
development should be used. 

Traffic 

I tem 28 - Present  AD%. Enter  t h e  es t imated  p re sen t  53-58 
average d a i u  tmff i e  (total bo th  d i r e c t i o n s ) ,  

I tem 29 - Percent  t rucks .  Enter  t h e  percentage of  59- 60 
;=erelab v ? i c l e s ,  t o  t h e  n e a r e s t  percent ,  
Exclude pickups, panels ,  and  l i g h t  (2-axle- 
s i ng le  t i r e d )  t rucks ,  

I tem 30 - "Kt' ffabos. Enter t h e  "KIP f a c t o r  (des ign  hour 61-62 
t h  h ighes t  hour) expressed a s  a 

percentage of t h e  average d a i l y  t r a f f i c )  t o  
t he  n e a r e s t  whole percent  f o r  a r t e r i a l s  and those 
co l l ec%ors  w i t h  1990 ADT of 'i'QOO or g r e a t e r .  
E n t e r  ' A T P  f o r  c o l l e c t o r s  wlth l e s s  than 
7000 ADT i n  PggO. 



Step- 31 - D i r e c t i o n a l  d i s t r i b u t i o n  f 8 ~ % ~ l ? ,  Xnter ----- -- 63- 6k 
the percentage o r  t h e  design hour t r a f f i c  
f lowing i n  t h e  peak d i ree l ion ,  tc the  
nearest 5 percent f o r  a l l  arterials and 
those c o l l e c t o r s  with Lgg0,ADT of 7000 
or grea te r ,  En te r  'XXr for colleckors 
with 1.990 ADT of l e s s  than 1000 vpd 

I tem 32 . Capacity, --- Enter t h e  p re sen t  hourly capacfty 65-69 
r n  one d f r e e t i o n )  for all. a r t e r i a l s  aald 

those eo1Lec"cor.s w i t l a  a 1990 ADT of '(000 o r  
g r e a t e r ,  The prneed-ares desc-ribcd in the 1965 
Rhgh7hm.y Capacity 1Vanrri3. should be used For 
-'--=.-- 

eaLeuLatlng capacity . For a recommended a i d  
in simp ~f Sy?.ng tile caicul.ation of  eapae5 ty 
s e e  "Capacity Amusis Techniques f o s  Design 
of Xignnltzed ~ntersectians'~ by Jack L ,  Lei sch, 
pricked a g  tvo sepa~ate articles in the 
~ u g u s t  1967 and ~ctaber 1967 issv-es of 
Public Roads and. a l s o  reprinted as a special ~---- - -- 
issue, Far purpgses af this stud$ a capacity 
conszstent vitk~ L~vel.. of Service "E" as 
def ' l  ned in the  1365 Highway Capaclity Manual ----.-*- --.- 
should be caleuiated and entered on the 
eva lua t ion  worksheets.  This corresponds t o  
"poasfble  eapac i tyY'  as used i n  t h e  AASm "Blue 
Book". Tlaus, when us ing  the k i s c h  charts, the 
valtxe obta ined  ci i rcct ly Trom the chart must be 
rnuLtipiied ay an appropr i a t e  factor to g e t  
L e v e l  of Serv ice  E o r  "~poss ib le 'hcapa~ci ty ,  1& 
srmukd be a s s m e d  that %I1 Teasfble  t r a f f j e  
engineering neasures tha t  do not involve 
esnstructLon haTe keen aecompbEshed, such ax 
removal of parking and 02tirnizat ivn of the 
g / e  (green t i m e  Lo cycle length) r a t i a ,  Usual ly 
u~ban street capacity is governed by a critical 
intereeczf an i n  the needs see-t ion rmder study.  
'Gd'nere d e t a i l e d  snl 'omstion i s  not  h o r n ,  a s s u p -  
t i o n s  w i i ? .  necessari ly h e  t o  be rnade regard ing  
such t t cns  a s  percent  r i g h t  and left t u rns  i n  
order  t o  c a l e u l a t ~  capacity by needs section. 
li'or c u i l e e t o r  s t r ee t s  tai"c1.i less t han  7,000 ADT, 
en te r  'XXXe, 



I tem 33 - Present  opera t ing  speed, Enter  t h e  p re sen t  70-71 
opera t ing  speed f o r  a l l  freeways and 
expressmys  t o  t h e  nea re s t  mile  per hour. 
I n s t r u c t i o n s  f'or determining p re sen t  operat-  
ing speed are included i n  appendix G.  Enter  

for a l l  o t h e r  a r t e r i a l s  and collectors. 

S t r u c t u r a l  

I tem 34 - Surface type. Enter  t h e  code f o r  the t y p  72 
of sur fac ing  e x i s t i n g  on t h e  s e c t t o n  according 
t o  t he  d e f i n i t i o n s  given below. 

Code 
P 

Type of S~xrface 

I High (F1exibLe)- Mixed bituminous or bituminous 
pene t r a t ion  road on a r i g l d  base  o r  on a - 

f lex5.bJ.e base  wi th  a combined (surface and b a s e )  
th ickness  of 7" o r  more. Also, any bituminous 
concrete ,  shee t  a s p h a l t ,  rock a spha l t ,  po r t l and  
cement concrete ,  b r i c k ,  block, o r  combination 
type road,  ( ~ o a d  Type - :/ G-2, .ll-2, 1, R, L, M). 

2 ~ i ~ h J ~ i g i d )  - Por t land  cement concre te  paveui,en%s 
ma'd T T l /  - J > . 

3 I n t e r ~ e d i s t g .  -- -. Mixed bitwninous o r  bituminous 
penetration road on a f l e x i b l e  base w i t h  a 
combined ( su r f ace  and base) th ickness  of l e s s  
than  7". ( ~ o a d  Type - l/ G-1, 11-l) 

4 -  itm mi no us su r f ace  course ( l e s s  than is' 
t h i c k )  on a base s u i t a b l e  t o  c a r r y  accasionak 
heavy a x l e  loads ,  (~osd Type I?), 

5 Gravel. - A graded and dra ined  road w i t h  a 
sur%ace of grave l ,  crushed s tone,  s l a g ,  s h e l l ,  
e t c .  Surface my be s t a b i l i z e d ,  ( ~ o a d  Type - I/ 
E-2, E-31, 

- - - 

I/ As defined i n  t h e  Guide f o r  a Road. Inventory Manual of - 
I n s t r u c t i o n s ,  Bureau o f  Public Roads, April.. ~ g 6 ' q ~ ~ & l u r n e  
20, appendix 18, of t he  Highway Planning and Program ~ a n u a l ) .  



Item 34 ( Continued) Cobwnris 

6 Gmded and Dmined - An earLh ro%d which 
h&s been graded into a deyined roadway and 
havf ag adequ-ate drainage to prevent serious 
d ~ ~ n a g e  by normal surface water, Su~face 
m a y  be stabilized. ( ~ o a d  type C, 3-21. 

Item 35 - Pavelnent section. EnTer the code shown an the - - .  73 
workslleet to iaadiea.te that the s t r a c t u r a l  
number ( 9 \ T f  - f o r  f lexible  pa,vemen*.,s) or the 
slab t t h l c k c ~ e ~ s  ( r D r  - for rigid p a v e ~ ~ e n t s )  is 
knovn o r  the code for the type o f  pavement 
section (heavy, mebium, b i g h t )  where detailed 
da La is not knowil. To assist iaz determiraing 
the type of pavement section, table V - l  has 
been prepared, shor,ring the three typical 
paveaene sections on vlzieh the estimate of 
remaining pavement Life (9ltern b1) mz.~.y be baaed. 
This guide inckudes ty2 ica l  thicknesses of 
surface, base, and sabbase and the za ika imw~ 
conrhined d e p t h  aS pavement stmctuse,  

Structural - 
E n t e r  the 
0-1) fcr those sections coded 'Iq above. 
En te r  t h e  sb8b thSshess (in inches) for those 
sections coded 'ZP &-Dov€?. 

Tab be V- l--Pavemen t sectLon guLdes for es timtrng remiaxing life 

'%K" rsttg~ Brrrfsnce type  Base t y p e  Subbese t y p e  CombLned 
b lhicknaas 6 thickness 6 ehichneas depth I/ 

9.1 - 11.0" 
i8" i f  conltnuaurlg 
reinforced) 

I I 2" arphsi t lc  atone 
concrete 

TU be uued a0 a guide &ere only  the t o t a l  bcpth i s  knmm fir es t lmeled .  

- 
defined is-tbe Cu? nveiatory 9; s, .- 

. - 

High~~irqy Plangleng and Program ~~cual) . 



Item 36 - Pavement condition. Enter the pavement 
PB, or equivalent), 

to the nearest tenth, for all arterials 
and coi.lectors having a high, intermediate, 
or low type surface. 

The ratings for this study are equivalent to 
to those used in making a Present Seniceability 
Rating (PSR), so recent PSR and Present 
Servicealbility Index (PSI) ratings m y  be used 
where available, Also, if current suff ieieney 
ratings of pavement condition (but excluding 
geometries) are available, a correlation between 
t he  sufficiency rating scale and the PSR scale 
or rating factors for this study may be 
devel-oped so that existing ratings may be 
utilized. If there are no recent PSF., PSI, 
or sufficiency ratings that can be adopted for 
this study, the section should be rated as shown 
on the following page, 



PSI Range Verbal Rating BescrBp%%cn 

Only n e t ~  (or nearly new) pavements are 
%.iEcaI~ to be emsoth enough and s u f f i -  
c i en t ly  f ree  of ezaeks and patches to Vex  y good 
qva.i,ff%'y for 'chis category,  All pavements 
consetueeed or resur faced  d a r i n g  1949 
ebould be rated very good, 

-=<-&ma- -* - -*. -̂____-_-=- 

Pavements r-st this category, although not 
qerr"te as smooth as those desersbed above, 
gZve a first-class ride and exhibit few, 
bZ any v ~ s i b l e  signs 0% s u r f a c e  de t e r i e -  
r a t i o n ,  I:'iexrb%e pavements may be begxn- 
nine to shew evidence of rutting and f m a  
raa7dorn cracks. Rigid pavements tnay be 
begfnning to show evidence ~f slight 
surface d e t e r i a r a t f o w ,  such as nlinsr 
eraeks arrd s p a l l i n g ,  

a -aA------ 

The riding qualities of pavements in t h i s  
categohy a r e  noticably inferior t o  those 
of n e r  paveqents, and may be bare ly  
kcLcra"o&e f o r  high-speed traffic, 
Surface defects  of flexible pavements 
m y  (ncTude rutting, map cracking,  and 
more or less extensive patching, R i g i d  
pavements in t h i s  group m y  have a f e w  
joint failures, faulting and cracking, 
and some p m p i n ~ ,  

These pavements, corresponding to the 

.L , ~ ~ e ~ f ~ ~ ~ b l ~  PSX poor and very poor c a t e g o r i e s ,  have 
deteriorated t a  such an extent  tl-aat they 
sre i n  need a6 r e s u ~ f a s i n g .  



Item 37 - Shoulder type. Enter  the code as shorn 78 
below, for the predominant type of 
shoulder on the section. Enter '0' 
where no shoulder exists, 

Code 
7 

Shoulder type 
P 

1 Surfaced - A bituminous surface course on a 
grar~ular or stabilized base, 

2 Stabilized - Gravel or other gr811ular material 
with or without admixture, capale of supporting 
most loads even i.n wet weather. 

3 Earth - Natural earth, with or wi"cout turf, 
Item 38 - Drai.r?age adequacy. Enter the code, as shown 79 

below, for drainage adequacy of the section, 
Adequacy is based on a height of grade lfne, 
design ~f cross section, and condition and 
capacity of the drainage system sufficient to 
maintain a, well drained surface on a stable sub- 
grade. 

Code 
P 

Rating - 
9- Good - N L 1  adequate draindge and cross section 

design, No evidence of flooding, erosion, 
ponding, or otkaer water damage. 

2 Fair - - Eeight of grade line, cross section, or 
drainage system capacity somewhat below 
the standard that would apply if rebuilt. 
Drainage structures are sound, Some 
added mintenance effort required due 
to drainage gsob lems , 

3 Poor -- - Evidence of severe flooding, ponding, erosion 
or ~ t h e ~  dralnage problems. Dminage 
structures my be in poor condition. 
Excessive maintenance effort required due 
to drainage problems, 



IDENTIFICATION - See I n s t m c t i s n s  for Card No, 4 

ATJAEI'SIS OF DEFICIENCIES 

lteni 49 - 1990 ADT. Enter the forecast 1990 average -- 
d . a i l y  tmffj.c for the  seci;tan, See appendlix 

item 40 - Average annual  t r a f f i c  growth, Record on the 
w o s k s h e ~ ~ r a f f  i c  growth 
(to the nearest  0~5%) farecast  for the 
s e c t i o n .  16 this value is not known, it can 
be determined w i n g  the chart belo~d. 

Average Annual Trarfic Growth ($1 



I tem 41 - Time o 
t h e  co 
time per iod  the  pavement condi t ion  is expected 
t o  become d e f i c i z n t .  I n s t m e t i o n s  f o r  
estimating remmtniuag pavernent l i f e  a r e  d iscussed  
i n  appendix H. 

T b e s  42 - Defic ienc ies .  This i t em provjdes a check L i s t  
of t h e  %:me per iod  when eaeh of t h e  elements 
l i s t e d  below may be expected t o  become deficien-t .  
'dhile I t em  42 i s  no t  coded for keypunch, t h e  
ind fea t ed  codes applying t o  eaeh element a r e  
used i n  conple t ing  Items 43-45. 

Code 
F 

Befl.@fency type  

- I n d i c a t e  by a 
e box t h e  Lime 

per iod  (now, 1-5 yea r s ,  6-10 yea r s ,  19-15 yea r s ,  
16-20 yea r s ,  or a f t e r  t h e  20 yea r  study p e r i o d )  
i n  which t h e  opera t ing  speed f a l l s  below t h e  
t o l e s a b l e  bevel  o r  t h a t  t h e  volume-eapaciw 
r a t l o  exceecis t h e  .value ind ica t ed  i n  the  Mj.nimwn 
ToLemble  Condit ions.  

2 Lane width. Indicate  by a cheek mark i n  t h e  
app ropr i a t e  box t h e  t ime pe r iod  i n  which t h e  l ane  
width f a l l s  below t h e  tolerab3.e width s p e c i f i e d  
i n  t h e  Minimum Tolerable  Cor,ditions. 

3 Safe speed - Endlcate by a check mark i n  t h e  
appropr ia te  box the time perl.od i n  which t h e  
a l i g -men t  ( curnature,  g rad ien t ,  o r  s topping 
s i g h t  d i s t ance )  causes t h e  s a f e  speed t o  f a l l  
bebow t h e  t o l e r a b l e  Zevei i nd ica t ed  i n  t h e  
M i n i m  Tolerable  Cond'itions. 



4 Pa - --- Lor  cond.iL~on - Indicate by a 
check ~mrk i n  >he <$ropriate box "Gle time 
pe r lod  in which the pELaderr,eilt "type and/or 
earldit  i o:~ fall 'nehca-t~~ tile tolerable 1-cvels 
specf f i e d  is the M ~ ~ l r n u r w  Tolerable Conditians, 

See item 4l for the estimated remaining pavement 
1 ire for paved sections, 

F Cross sectioa and dralr~rzge - Jndicate by a check --- 
inaz~~k in the appropriate box the time period in 
which the cross section and dr&inage are expected 
tc become in'co?_era8~le, e ~ n s i d e r i n g  both t h e  type 
of adgaeen t a-rea a,nS the func"tonai classif3 c&tion 
o f  the section, 

6 Mone - Wane of the aa.a.oosre items fall- below 
the to1 erab le bevel &asir?,g %he twenty-year 
s t u d y  per iod ,  

Itern 43 - I n i t i a l  defiefency code, Using the l i s t  of codes ----- "--?- - 
shovn for ~ " c n 2 ,  e:~ter t h e  code for the  first 
deficiency ueearririg (based first on the  time 
perTud, and seeond, if more %ban one deficiency 
occurs in the f5rst per iod ,  on the order l i s t e d  
in Ttem bC2 ebnve)  Enter  B 6 E  if the section s s i l l  
r e m l n  tolerable during the 20-year st~x* pe r iod ,  

T t e r n h b - S e c o n d d s ~ ~ d e t i c i e n e y e o d e .  llsfag t h e l i s t o f  codes 21 --" ,--*-- - ----- -------= 

s h o ~ m  fop T t e m  Tzp en te r  t l ~ e  code for ar7y seeond- 
a:c def Teienry whLch, together with bhe initial 
d z f i c i e n e ~ ~  gi, Be%ge~mines the type af inrprave~nent 
proposed on the secJclon. (~igurea 111-4-5 are 
gv,ides f3r determining 3eedc-d imps~vemeni~s baeecl 
on identified deffcienctes, The improvesrkent proposed 
i s  afcen based on more "cmn arae i-dentificd 
d e f ' i c i e , ~ ~ ~ ,  YnJcer 1 5 s  f f ';here Is no s e c o n 6 . ~ ~ ~  
de f  L e i  e r q  , 

Itern 45 - Period sectjon Seeomes d e f i c L e r ~ t ,  Entcy the  code 28 
%or t h e  time period, as shown on the worksheet, in 
which the init tar  defielcney occum, 



DESCRIPTION OF IWP,OV=T 

l t em 46 - Enter  t h e  y e a r  
ask two d i g i t s  onlby) in which s n  

ilmprovcment 5s proposed on t h e  sectl.on, 
See p g e  111-15 f o r  a d i scuss ion  of  
t ime p1iasin.g improvements f o r  t h i s  study. 

I tem 47 - RDT ( f i r s t  y e a r  a f t e r  inprovement) , En-ter 31- 36 
the  aver&ge daily t r a f f i c  forecast-for t h e  
s e c t i o n  ( a r t e r i a l s  on ly)  during the y e a r  
a f t e r  completion of an improvement. See 
appendix D f o r  reeoinnlended traffic fore-  
c a s t i n g  procedure. 

Item. 48 - Type of improvement, Enter  t h e  app ropr i a t e  
he worksheet) f o r  t h e  

type 9"mpprovement proposed on the  s e c t i o n ,  
A discussioia of what I s  inc lcded  i n  each 
improvement type  i s  on page 111-14 . h 
procedure f o r  determining t h e  kind o f  
improvement needed on a s e c t i o n  is discussed  
on page 111-13 . Enter '0' i f  no Lmprovement 
i s  needed during t h e  20-yea.r studgr per iod .  

Item 49 - Design year ADT. Enter the average d a i l y  
v- 

38- 4-3 
t r a f f i c  foreca,s t  f o r  $he sec t ion  during t h e  
twen t i e th  y e a r  a f t e r  the yea r  of  improvemnent. 
See appendix D for a recommended t r a f f i c  
f o r e c a s t i n g  procedure. 

I tem $0 - Design s tandard  n u m 5 e ~  Enter  t h e  app ropr i a t e  44-45 
design s tandard  ~ w n b e r ,  as shown on t h e  
Design S t a n d ~ ~ r d s  f o r  urban A r t e r i a l s  and 
Co l l ec to r s  ( t a b l e s  111-8 and 9) where the  
improvement i r ~ v o l v e s  new l o c a t i o n  recon- 
s t r u c t i o n ,  o r  Lsolated recons t rue  t i on .  The 
design standard t o  be used i s  dependent upon 
the fineLiona,l classif Tea-tion, Lype or" area, and 
average d a i l y  t r a f f i c  on the  sec t ion .  Enter  

where o t h e r  types of  improvement a r e  
proposed. Enter  !XX' where no improvement i s  
proposed during t h e  study- period.  



Ti- 22 

I t e n  51 - Access control, Enter the approprjate 
code for the type of access cont ro l ,  as 
defined for Item 13 of the worksheet, 
t h d t  is proposed on the section, See 
pages T T l - 3 2  and 33 for a discussion of 
the aecess control criteria to be used in 
t h i s  study, 

I t e n  52 -- lTmbt71- of lanes, Enter  the number oP lanes 47-48 
on the 1:raprovemcnt proposed for this 
section. Ti3,bles 111-10-93, con%aining 
des lgn  capacities as used in the .AASm 
''B1v.e Book", have been included f o r  use i n  
determining the number 0% lanes needed on 
arq Improvemen t o  Corresponding values 
obtained through a more detailed analysis my 
be used where ava l i ab le ,  Enter 'XX" where 
no improvement is proposed, 

Item 53 - Traveled m y  width,  Enter  the w%d%h of 
-=- *--- 49- 5 I- 
road~my carrying through trsffie, on& 
if the desLgn docs not meet the appl icable  
design standard bee&u-se of 
l ocab  coxadti.-trjons. Enter 'XXX6 if the trdveled 
w&y wrdth of %?he propxed improvement conform 
to the applicable design standard.  

Items 5b-5% below are provided to record 
t h e  typs of cross5ng protection existfng 
today a n d  the type of protection needed in 
agg0, cs~sidering the crLter5.a Ln table 111-15 
an page 111- 39 ,   h he l e f t  hand series o f  boxes 
a p p w  to the present and the r i g h t  hand series 
oP boxes a9pI.y La 1990, 1 For new f a c i l i t i e s  
i a e n t f f i e d  in the fUctfonal classification 
stu@y, enter Q r  $01- the present. prl-tlltipbe 
tracas shou:?cl. be eonsldered as cane c ross i r~g ,  



I tem $4 - No p r o t e c t i v e  devices .  Enter  t h e  nxmber 52 
of e x f s t i n g  c ross ings  wi th  no p r o t e c t i v e  
devices .  

I t e~ r i  5 5  - Cross bucks. 
a, Enter  t h e  number of' c ross ings  p re sen t ly  53 

pro tec t ed  by r e f l e c t s r i z e d  s igns  and 
and c ros s  b ~ ~ ~ k s .  

b. Enter  t h e  number of c ross ings  t o  be  5 4 
pro tec t ed  by cross  bucks in 1990, 

I tem 56 - -- Flashing l i g h t s .  
a. Enter  the number o f  c ros s ings  p re sen t ly  

p ro t ec t ed  by f l a s h i n g  l i g h t s .  
b e  E n t e r  t h e  number of c ros s ings  t o  be  5 6 

pro tec t ed  by f l a s h i n g  l i g h t s  in l99Q. 

I tem 57 - -- Flashi.ng l i gh - t s  and ga t e s .  
a. Enter  t he  number of  c r o s s h g s  p re sen t ly  - - 

pro tec t ed  by f l a s h i n g  l i g h t s  and g a t e s ,  
b. Enter  t h e  nwnber of c ross ings  t o  be 58 

pro tec t ed  by f l a sh fng  l i g h t s  and g a t e s  
i n  1990, 

I t em 58 - Grade sepa ra t ions .  
a Enter t h e  nur&er o f  c ross ings  presentlgr - 

pro tec t ed  by grade sepa ra t ions ,  
b ,  Enter  t he  number of c ross ings  t o  b e  60 

p ro t ec t ed  by grade sepa ra t ions  i n  1990. 

Item 59 - ?!hmber of s t m c t u r e s  - g r e s e n h  Enter  t h e  
P V  

61- 62 
nwriber of e x i s t i n g  b r idges  loca t ed  wi th in  
the sec t ion .  A b r idge  i s  a s-t;mcture e r ec t ed  
over  a depression o r  a n  obs t ruc t ion ,  a s  water ,  
h i g h ~ 8 ~ y ,  o r  railmy, and having a passageway 
f o r  carrying t r a f f ' i e  o r  o t h e r  moving loads  and 
having a length  measured along the  c e n t e r  of 
the  overcsosslng of more than 20 f e e t .  For new 
f a e i l l " c e s ,  enter '00'. 



Types of defieicneies ( e x f s t i ~ g  s tmetures)  Golum:: 

I teixs 60-63 are provided to r e p o r t  the 
nun~ber. of sinxctxres "cat are ddefieien-t rEn 
~ ~ 6 t h ~  vmtica~ clearance, safe loading, 
or for other reasons. if a structure is 
deficient i?; m ~ r e  tliaa one categoxy, it 
shauld only be reported once &aceording 
to the osder shown). k discussion of the 
arrdkycis of s t m c t u r e  defiejcncies and the 
i~~iairnwiz tolerable criteria for stmctures 
are 5ncll.ided i n  sect ion 111, E n t e r  '00' 
f c r  those nsw roadmy sections identhficd in 
the ctassifieaJiion stu* , 

1 tern 60 - Widt,h, Enter  the number of existzng stmct~~res 63-614 ---- 
on which che width is presently defielent or 
w119 become deficient by 1990- 

Z t c m  61 - lier"bcaa,l clearance, Fnter the  number of - -- 55- 66 
existing stxv.etures on whEeh t h e  vertical 
cl.earar;ce IS deficient, 

Iten? 62 - Safe load.ing, Enter the amber of existing 67-58 -- --- 
stmc-Lures or, which the safe loading is 
presentu) deficien""vsr w! 11 become deficient 
by 1990, 

Item 63 - Other condithon, Enter  the rrur*kier of ---------- -- 69.- TO 
s trnncJcurcs on vhici? the S ~ P J C  tuEL.i 
condition, navigational ~Searances, deck 
gronetxy ,  G ~ C ,  axe  o r  w i l l  'becorm such 
t1-1at replacement or reeons t ~ x e t i o n  wiLL 
3e necessary, 

Item 64 - Xumbes of new sir~netures neeaed, Enter the "(1-72 
---------*----a- 

amber of riew s; f%l be needed 
by lggC for reasons other tbdn replaeemcnt of 
existi-rig slructures , This item w i l l  primarily 
be agplicabl  s for ness faeibi ties and where t h c  
proposed roadway iEprovernent Tnvolves relocation. 



Stem 65 - Time of s t r u c t u r e  needs, Enter  t h e  code, 73 
as shown on t h e  worksheet, l 'or t h e  t ime 
pel-iod in which t h e  s t r u c t u r e  needs occur .  
( I t  w f l l  be assumed t h a t  a l l  s t r u c t u r e  
i~p rovemen t s  w i l l  b e  made during one time 
per iod .  ) The same b a s i c  approach used f o r  
determining t h e  tlme sf roadmy def ic iency  
should be used f o r  a n a l y s i s  of s t r u c t u r e s  
(pro  jec t fng  traff i e  by ?-year per iods  and 
comparing exis-bing condi t ions  w i t h  miniman 
toi-erable condLtions) , I n  add i t i on ,  b r idge  
widening o r  r econs t ruc t ion  my be sequi red  
t o  meet design s tandards  a t  t h e  t ime roadway 
Tmprovenrents are proposed, 

Card Ifumber 6 -- 
IDENTIFEC'ATI6N - See I n s t r u c t i o n s  f o r  Card Ro. 4 1- 17 

COSTS 

Enter  t h e  cos t s ,  i n  thousands of d o l l a r s ,  f o r  
each of i tems 66-73 l i s t e d  below. I n s t r u c t i o n s  
f o r  developing per-mile (per square f o o t  f o r  
s t r u c t u r e s )  c o n s t m e l i o n  c o s t  a r e  d iscussed  on 
pages 111-18-21. The road.m-8,~ c o s t s  t o  b e  
en tered  below a r e  t he  products  of  t h e  per-mile 
cons t ruc t ion  c o s t s  (from the c a s t  t a b l e  f o r  the 
urban area group, design s tandard  number, and. 
improvement type 1 and t h e  s e c t i o n  length .  

I tem 66 - Right-of-way c o s t s ,   la thousands of d o l l a r s )  ,1.8-23 -- 
I tem 67 - Grading and dminage c o s t s ,  (ID thousands of 24-29 



Itern 68 - Surface a n d  base @ost;s, (1n thousands of --- 30- 33 
do19a.r~). 

- 

Item 69 - Other costs, (In thousands of dollars), 
-=---=--- 

1 tem '70 - St ruc tu re  costs , (.Including railroad --- - --A&d 33-43 
gr&-rat5 ons 1 (ID thousands of 
do1 lam ), 

I tem r(I - M~intenance costs. Enter the total- --- - 1l.4- 47 
m8ln6icxanee costs, fn thousands of 
dollars, Por this section during the 
study period, Instructions for 
developing per- m i l e  maintenance costs 
arc d f  scu .sse~  in section V P I ,  Tbl  s 
t o t a l  n~airr-ter,arce cost should inelude 
the test of m i n t a h i n g  the existing 
seetion through the year of kiprove- 
n~nt and the imprcved sectlow: 
aftenqsrd (up to ~ 9 9 0 ) ~  Leave blank 
fur Interstate. 

Item 72 - Administrzt5on costs, Enter  the total - ------ 
a6mi.i,is.tration costs, P n  thousands of 
dollarsg POP t b t  s section duiring the 
study perLod, Jastmctions for develop- 
ing percen5age factors for administration 
coats %re descussed in section VII, 
Qave blank f o r  Iraterstate, 

Item 73 - TO-L~,.Y. cos tss ,  (~ummtiom of items 66-72) 
e-=-mw-- 

Item 74 - Expansion Pactor, Enter %he expansLon -- 58- 61 
faeto~aT-.Ystern miles divided by 
sample xnfles) for the j?tmc%iona1 system 
and the urban zrea group in which tnis 
sec-tion lies, T o t a l  system mlles refers 
to the finat 1999 CwnetfonaL classifieadion -- 
mileage, Instmctions for computing the 
ex~ansion f a c t u r  are given on page 111- 9 
TFis factor shouid be 0%,00 f o r  all Interstate, 



MASS AMLYSIX I'KOCEDURES FOR D3CAL ROADS AlVD STBEETS 

IWI'IIOWCTION 

Procedures def jned  i n  t h i s  manwdl f o r  app ra i s ing  needs on 
l o c a l  roads and s t r e e t s  have been developed i n  r ecogn i t i on  of the 
r a t h e r  unique cha rac t e r  of these  f a c i l i t i e s .  In comparison w i t h  
o t h e r  func t iona l  c l a ~ s e s  o f  big1iway, Local systems a r e  cha rac t e r -  
i zed  by a very l a rge  mileage (roughly 70 percent  of a l l  mileage)  
of r e l a t i v e l y  low c o s t  f ' r ? , c i l i t i e s ,  They provide a relEitive3y uniform 
kind of se rv ice ,  ~ 5 t h  t r a v e l  and s e r v i c e  demand remaining r e l a t i v e l y  
sta5Le over  time, Conx5.deraLion of ihese c h a r a c t e r i s t i c s  l e a d s  t o  
Lhe approach of est imazing needs on l o c a l  f a c i l i t i e s  b y  the average 
annual  c o s t  concept,  

The average annual  c o s t  concept cons iders  l o c a l  road and 
s t r e e t  needs a s  a c o n t i n u i . ~  replacement process ,  It uses  s ta t is t i -  
c a l  d a t a  developed from road life and in-rrestment s t u d i e s  t o  a r r i v e  
a t  average s e r v i c e  l i v e s  f o r  major c o s t  coniponents, e ,g . ,  grading 
and dmsnage, su r f ace  and base,  and s t r u c t u r e s .  These d a t a  can b e  
tsransba.Led into average annual c o s t s  o f  (a)  r e c o n s t m e t i n g  d e f i c i e n t  
( o r  c o n s t m c t i n g  new) f a c i l i t i e s  and r e t a i n i n g  them i n  se rv i ce ,  and 
( b )  r e t a i n i n g  i n  s e r v i c e  f a c i l i t i e s  which a r e  p r e s e n t l y  adequate ,  

B e t o r s  f o r  detem5nir1.g '&he annual, c o s t  t o  r eeonsbmct  and 
r e t a i n  d e f i c i e n t  f a c i l i t i e s ,  t o  r e t a i n  adequate f a c i . l i t i e s ,  o r  t o  
r e t a i n  the  i,nvestment i n  new f a c i l i t i e s  a r e  -tLlrnisbed here in .  They 
a r e  t o  be app l i ed  to t he  i n i ' t i a l  improvement c o s t  per mile  f o r  each 
design type,  a s  est imated by t h e  S t a t e .  The o t h e r  major i n p u t s  t o  
t he  a p p r a i s a l  w i l l  inc lude  (a] t h e  s t r ~ t i f T c a t i o n  o f  t o t a l  mileage 
by design ty-pe, and (b) a sample f i e l d  a 'ppraisal  t o  de.termine the  
propor t ion  of e x i s t i n g  mileage t h a t  is now deT:'lcient, S p e c i f i c  
d e t a i l s  a r e  coan.tained I n  t h e  balance of t h i s  s e c t i o n ,  





PEGUFS VL-l 

FLOW 9% OF" HAS$ M f i Y S I S  PROCESS 

l o c a l  mileage 
by t e r ra in  
(rural)  o r  by 
area (urban) 
and by Am 
and surface  
L ~ y p e .  Prepare 

schedzi%es 
M- L through 
3@3.-5 showing 
e x i s t i n g  and 

S tep  2 

F i e l d  
appraf s e  
sample of  
l o c a l  
mileage. ( U s e  
wsrkshreel;~ 
TI-B and TI-2 
i f  desired.)  
Compute 
propsr t5sn  
of ex i s t ing  
mileage in 
each des ign  
type tha t  
i s  d e f i c h e a t ,  
(Use worksheet 
T I - 3  i f  d e s i r e  

on schedules  

(308% p e r  mile 

Tabulate on 

t a b l e s  KE-5, 
6 and 7 to 
esnver t cos ts 

annual c o s t s  
t o  recon- 
struct and 

to retain 

s e r v i c e ,  f o r  

type, Record 



M i l e d  of R u r a l  Loca l  R o a d s  

F l a t  Roiling Motinta i n a u s  
Prevailing Terrai-n a 0 a 

Proposed  Road Kileage 7/ 

---l- 

1 /  See - a b l e  111-14 fo r  s u r f a c e  type  d e f i n - b t i o n e .  - 
2 /  Nikeage i n  t h i s  s u b c a t e g o r y  w j H L  i n c l u d e  aL1 Local  r o a d s  and s t z e e t s  - 

t h r o u g h  a r e a s  o f  u r b a n  type development which a r e  a a t s r d e  o f  u r b a n  
a r e a s  defaraed f o r  t h t s  s t u d y  ( i . s . ,  -9n a r e a s  0%: l e s s  t h a n  5,000 
p o p u l a t i o n  i n  1 9 9 0 ) .  

3 /  Needed a e w  l o c a l  i -odds  ( i n c l u d e d  in 1990 f u ~ l e t f o n a l  c l a s s i f i c a t i o n )  . 
*-. 

H i S e a g e  shou?d he grouped  by ~ y p e  o f  development  and a n t i c i p a t e d  ADT, 
*a a c c o r d a n c e  w i t h  t h e  eoTurnn h e e d f n g s  i n  t h e  upper  p o r t i o n  of  t h e  
schedule ,  



SMEWLE MA-2 

M i l e s  o f  UrSan Loca l  S t r e e t s  

Smal l  u rban  a r e a s  5,000 t o  9,999 p o p u l a t i o n  

S t a t e  - 

See t a b l e  111-14 f o r  s u r f a c e  t y p e  d e f i n i t i o n s .  
Low d e n s i t y  development  - 2 o r  l e s s  d w e l l i n g  u n i t s  p e r  a e r e .  
Medium d e n s i t y  development - 2 . 1  t o  6.0 d w e b l i ~ g  u n i t s  p e r  a e r e ,  
High d e n s i t y  development  - over 6 d w e l l i n g  u n i t s  per a c r e .  
Needed new l o c a l  streets ( i n c l u d e d  i n  1990 f u n c t i o n a l  c l a s s i f i c a t i o n ) .  
Mi leage  s h o u l d  h e  grouped by a r e s  s e r v e d  and a n t i c i p a t e d  &IT, in 
a c c o r d a n c e  w i t h  t h e  column h e a d i n g s  i n  s h e  upper  p o r t i o n  o f  the  
s c h e d u l e .  



SCNEDULE m-3 

Plibes o f  Urban I ,ocal  S t r e e t s  

Smal l  u r b a n  a r e a s  - 35,000 t o  24 ,994  p o p u l a t i o n  

P r o p o s e d  S t r e e t  M ~ l e a g e  5-1 

Exis t i  ng and P r o p o s e d  S t r ee t  Nf l eage 

See tabhe PHI  14 for s u r f a c e  t y p e  d e f i n ~ t ~ a n s ,  
Low der1c;it-y developme~?t - 2 o r  less d w e l l i n g  uarntx per  a c r e .  
M e d % ~ m  d e n s  i ~ y  development - 2-1 C a  6,0 d w e l l i n g  un l i t s  p e r  a c r e ,  
Rig11 d e n s i r y  deve lopment  - over 6 dweELang u n ~ t s  p e r  acre, 
Needed new l o c a l  strccts ( i n c l u d e d  i n  1990 f u n c t i o ~ a L  c b a s s ~ f r c a t x o n )  . 
K s l e a g e  s h c u l d  be g rouped  by a r e a  s e r v e d  and  a n t i c i p a t e d  Ag)T, i n  
a c c o r d d a c e  w i t h  t h e  c o l m n  h e a d i n g s  Fn t h e  upper  p o r t i o n  of Ibe 
scheduLe. 



SCH.EDULE MB-4 

Miles o f  Urban Locab S t r e e t s  

S m a l l  u rban  a r e a s  - 25,000 t o  49,999 population 

S t a t e  

R e s i d e n t i a l  s t r e e t s  

Proposed S t r e e t  M i l e a g e  z/ -- 

E x i s t i n g  and  Froposed S t r e e t  M i l e a g e  

S e e  t a b l e  111-14 f o r  s u r f a c e  t y p e  d e f i n i t i o n s .  
Low d e n s i t y  development  - 2 or l e s s  d w e l l i n g  u n i t s  per a c r e .  
Pledium d e n s i t y  development  - 2 . 1  t o  6 - 0  d w e l l i n g  u n i t s  per a c r e .  
High d e n s i t y  development  - o v e r  6 d w e l l i n g  u n i c s  p e r  a c r e .  
Needed new l o c a l  s t r e e t s  ( i n c l u d e d  i n  1990 f u n c t i o n a l  c l a s s i f i c a t i o n ] .  
Mikeage s h o u l d  be grouped by a r e a  s e r v e d  and a n t i c i p a t e d  ADT, i n  
a c c o r d a n c e  w i t h  t h e  column h e a d i n g s  i n  t h e  upper  p o r t i o n  o f  t h e  
s c h e d u l e .  



Miles of Urban L o c a l  S t r e e t s  

Individual Urbanized  Areas 

SiZate U r b a ~ f a  ed Area  

I n d u s t r b a i  o r  R e s i d e n t i a l  s t r e e t s  
coninerc i a  1 

Proposed S t r e e t  Mi leage  _5_/ 

Existing and Proposed S t r e e t  N i i e a g e  

I /  See t a b l e  1x1- lh  for s u r f a c e  t y p e  d e f i n i t i o n s .  - 
2 /  Low d e r l s i t y  development - 2 or l e s s  d w e l l i n g  u n i t s  per  a c r e .  - 
3 /  Medhuq~ d e n s i t y  development  - 2 . 1  t o  6 . 0  d w e l l i n g  uniCs pe r  acre. - 
4 ;  B i g n  d e r ! s ~ t y  development  - over 6 d w c l i z n e  urx:.s per  a c r e .  - 
5/ Needed new local streets ( i nc luded  in 1990 f u n c t i o n a l  c l a s s i f i c a t i o n )  

Mileage should  b e  grouped by a r e d  served and a n t i c i p a t e d  mT, i n  
accordance  wrtl E h e  colur~nn head ings  i n  t h e  upper  p o r t ' n n  of  t h e  
s c h e d u l e ,  



SLbhscquent use of the  d a t a  recorded Pn schedules  MA-1 through 
'MA-5 wk91 r e q ~ i r e  l i n e  e n t r i e s ,  i n  subsequent schedules,  of t h e  
mileage pos ted  i n  each c e l l  o f  schedules M-1 through MA-5. The 
coded i d e n t i f i c a t i o n  of  such l i n e  e n t r i e s  w i l l  be  based on t h e  
combination of design s tandard  code corresponding t o  t he  ADT group- 
ing, t e r r a i n  and type of development, and t h e  code corresponding t o  
t he  e x i s t l n g  sur face  type.  For schedules MA-4 the  appropr i a t e  design 
s tandard codes from t a b l e  V I - 3 r  page V I - 1 9 ,  a r e  t o  be en tered  a t  t h e  
head of  zach co%m?ri, being dependent on the  t e r r a i n  type i n d i c a t e d  
a t  t h e  t op  of t h e  form. Desjgn s tandard  codes Por t h e  urrban schedules ,  
MA-2 through MA-5, and sur face  type codes f o r  a l l  schedules,  have 
been ind ica t ed  on t h e  Corms. 

A schedule NA-L should be  prcpered f o r  each -- rural cos t ing  
a rea ,  and a schedule 1\111-1-5 f o r  each urbanized a r e a ,  Only a s i n g l e  

P 

copy s f  each of the  schedu.bes MA-2 through MA-4, applying t o  a l l  
p l aces  i n  each s i z e  group, i s  necessary.  The t o t a l  mileage shown 
on. these  forrns mumst e q m l  the  Lota l  local m a d  and, s t r e e t  mileages 
r epo r t ed  f o r  t h e  1990 func t iona l  e l a s s i f i c a t i s n  i n  accordance with 
i n s t r u c t i o n s  i n  s e c t i o n  IT. Procedural  suggest ions f o r  s t r a t i f i c a t -  
i on  of rural and urban mileages a r e  given below, 

Rumb local. roads 

Procedures f o ~  s t r a t i f y i n g  r u r a l  mileage w i l l  depend on t h e  
degree of  d e t a i l  a v a i l a b l e  i n  e x i s t i n g  maps and l o c a l  road inventor-  
i e s .  1x1 some cases  s . t r a a t i f i c a t i o n  b y  su r f ace  type may be a v a i l a b l e  
d i r e c t l y  from road imrentory da t a ,  County s e r i e s  g e n e m l  highmy 
maps o r  USGS maps m.ay a l s o  be examined t o  determine l o c a t i o n  and 
e x t e n t  of  d,evelopment i n  a n  a r e a  t o  assist i n  es t imat ing  c u r r e n t  
ADTfs where l o c a l  roa,ds a r e  no t  included i n  t he  S t a t e  o r  county 
t r a f f i c  couxting program. Idhen the  mileage of dense o r  urban ty-pe 
development i s  being determined, s h o r t  i s o l a t e d  segments may be  
ignored, Only communities l a r g e  enough t o  h.ave a network of s t r e e t s  
need be considered,  



Where dettailed I-ocal. road 3in~ento~y-y data arc not available, 
the sampLe rnijeage chosen for field appra-7 sal (see section all) m y  
a1.50 senre to i d e n t i f y  ttnc ~t?~atirf"cications needed for scbed~xle HA-E, 
To the dega'ee possib1.e however, complete inven-lsry data are prefer- 
able foe $j.lis ;3urpose, 

Categorie~ for strdtfficazion of local street mileage are a s  
shown on sehedu'es Fa-2, 3, 4, aad 5, For small urban ereas, it is 
recn~irne~dcd that the proportjon of mileage Tn each stratification 
be detel-irirred from a sarrqie of $hole urban areas. An k n i t i a l  sampie 
o f  three ?laces, for each popula,lion group is recumendled, The 
sample m y  then be enkarged if a readsonable degree o f  consistency fs 
not apparent jn the px-oporlion of mileage i b a  the various strata, 

Using the 1990 map for the sampled urban area, delzneate 
those part9ons of  he m b a n  area that carr reasonably be expected 
LO be Indus;raai. and ccmle:rcl.nI 12 1990, Wxthin ?.hese ayeas 
identify the mileage of local  streets whick would have a design 
ADT of 6006 G;- rare an6 the rni lsage wZth a design ilDT of l e e s  cnan 
6000. There vsll probably be ve3-y few afEes, if any, of Soeai 
streets with an A3T of ojer 6000, especially in small urban areas, 

TLse rera~nder of" the urbbli area will be considered residential 
and. 111ust be sz~bstra",ffled on the bdsls of dcasiLy o f  dcvelopn~elat - i/ 
(low, medlcml, slnd :1lgl1) as defined on schedules MA-%, 3,  4, and 5, 
This sLraL1fieatlori should be for .reasor~ahly 1a.rge areas rather t l ~ a n  
roar deveinpmnents 06 rsnky one ox two b locks ,  The Xsca?_ st,rect mileage 
in each densS_ty group can be dezez-mined b y  exarnlning one or more 
su-bareax ln each group a i ~ d  estxibL5.s king a rxLlleage-per- square-mile rate. 
ApyiyLng Lheae rates to Lhc t ~ t a l  of the sdaarsas in each density 
group estabL!shes tctal loca l  s t r ee t  rnfleage for each of the three 
strat5 iiea.'c-Lons. Some P~rtkscr adjustments w i l l  naturally bc necessa.ry- 
to assure that Lce t o t a l  l o c a l  street mileage ( i ndus t r i a l  and 
cror;mericiai p l u s  residen"ea1) Tor t h e  sampled urban area. is equal to 
L$e totel local. s'creez ~rfi.Lea-ge s s  prev5ous~l.y classifled for that 

-- --------- - 
l/ Local land use plallring maps, zcvllng mps, PWD 701 study ~mps 
or: a ~ y  othel- readi&y avai1abl.e Infomt-ion m a y  be used in accomplish- 
ing these st~atificatlons, 



urban a r e a .  The mileage i n  each category i n  t h e  sample small u ~ b a n  
a r e a s  should then  be expanded based on t h e  t o t a b  mileage i n  t h e  
populat ion s t r a t a  and en tered  on the appropr i a t e  schedule,  

A simil.ar procedure i s  recommended f o r  wban ized  a r e a s .  
Hawever, I n  s e l e c t i n g  the  sample of 2-seal mileage f o r  f i e l d  
app ra i sa l ,  ( s e e  s e c t i o n  111) t he  s e l e c t e d  sample shou.Xd be  checked 
t o  a s su re  t h a t  it i s  adequately r ep re sen ta t ive  of  a l l  AD%' and 
dens i ty  s u b s t r a t i f i c a t i o n s .  

Step 2: Appraisal of Present  Adequacy -- -- 
When the  t o t a l  l o c a l  road mileage has been s t r a t i f i e d ,  t h e  

next  s t e p  i s  t he  de t emina t io r i  of -the percentage of  mileage i n  each 
design type t h a t  is psesent.ly d e f i c i e n t .  This i s  accomp2.ished on 
the b a s i s  of a f i e l d  inventory o f  l o c a l  road mileage, sampled as 
spec i f i ed  i n  sec t fon  111. Minimum t o l e r a b l e  condi t ions  c r i t e r i a  a r e  
given i n  t a b l e s  VZ-k ( r u r a l )  and VI-2 (urban)  on pages VI-12 and 13 

Tn t he  f i e l d  a p p r a i s a l  process ,  a road o r  s t r e e t  s e c t i o n  
should be r a t e d  i n t o l e r a b l e  f o r  pave r r~n t  cond i t i on  only when it i s  
cons%desed t h a t  t h e  condi t ion  cannot b e  co r r ec t ed  through r o u t i n e  
mintenanee .  

A s  a n  a i d  i n  f i e l d  a p p r a i s a l  of l o c a l  road and. s t r e e t  
t o l e r a b t l i t y ,  f l e l d  worksheets TI-1 and TI-2,  pages V I - 1 4  and 15, 
a r e  included he re in ,  Use of t hesc  worksheets, which r e q u i r e  the  
minimum amount of evaluation Sata ,  or of similar forms i s  recommended, 
While submi t t a l  of t hese  worksheets i s  no t  requi red ,  they should be  
r e t a ined  i n  t he  S t a t e ' s  f i l e s  Tor re ferenee  purposes,  

The f i e l d  appmPsa l  data from worksheets T I - l  arid TI-2 a r e  t o  
be used t o  s t r a t i f y  t h e  t o t a l  e x i s t i n g  mileage inven to r i ed  i n  s t e p  b 
i r ~ t s  t o l e r a b l e  and i n t o l e r a b l e  groupings. These mileages w i l l  be 
used subsequently i n  step 5 as inpu t s  t o  schedules  M-8 through MA-12, 
A s  a n  a i d  i n  car ry ing  out t h i s  s t r a t i f i c a t i o n ,  and i n  expla in ing  
what i s  involved, recommended worksheet TI-3, page VI-16 , i s  included 
bere ln ,  







COST AREA BCBEET OF -- .- 

"Enter tom' bridgc Irrq* for el l  hriiiw rrithrn section. 
*(if b r l d ~  are ioto!crabie hut roads are tolerable with:n a ml inr: ,  r e l a r e  Iher m i l e a s  and use a rinde line enrw. wlrh applroprirle rwrur cod*. for =act. 

ii!gh - 3 
intermedia% - 7  
Lor* ... 3 
Grave: - 4  
Grad: PI Dmin - 5 

"See Table W i - l  lor minmum tol~mbl? E O ~ ~ ~ Q O R S  







One copy of T I - 3  should be  made o u t  t o  correspond wi th  eaeh 
of tile schedules 1 ' - E  through Mll-5 t h a t  were prepared i n  s t e p  1. 
E'or eaeh c e l l  i n  t h e  e x i s t i n g  mileage p o r t i o n  of  t he  aforementioned 
schedule,  t h e r e  w i l l  be  a l i n e  e n t r y  i n  worksheet TI-3. Each l i n e  
e n t r y  i s  i d e n t i f i e d  by a 3 -d ig i t  code, t h e  f i rs t  two o f  which 
r ep re sen t  t h e  design s tandard  n m b e r  and t h e  t h i r d  of  which r e p r e s e n t s  
t he  e x i s t i n g  sur face  type code, (?h is  sanze l i n e  i t em i d e n t i f i c a t i o n  
i s  t o  be used subsequently i n  schedules MA-8 through MA-12,) 

On worksheet T I -3  e x i s t h g  mileage data, from a pa r tLcu la r  
PICI- l through MA- 5 scheduleg are en tered  i n  column 3, w i t h  app ropr i a t e  
design s tandard  and sur face  type i d e n t i f i c a t i o n  coded i n  columns 1 
and 2,  F i e ld  inventor ied  mileage from worksheet T I - l  o r  TI-2, 
s t r a t 5 f i e d . b ~  the  same design s tandard  and su r f ace  type  ca t egor i e s ,  
i s  then  en tered  i n  columns 4, 5 and 6, t h e s e  columns r ep resen t ing  
tol.e&le, i n t o l e r a b l e  and Lotal  f i e l d  inventor ied  mileage, respec-  
tively.. The f i e l d  inventor ied  wiiea.ge from columns 4, 5 and 6 a r e  
then  converted t o  percent  ti8lerabJ-e and intolera-ble  i n  columris 7 and 
8. These percentages a r e  app l i ed  to  t o t a l  mileage from e o 3 . m  3 
t o  a r r i v e  a t  t o t a l  t o l e r a b l e  and i n t o l e r a b l e  mileage i n  calms 9 
and 10. These last  two columns a r e  i npu t  t o  schedules  RIA-8 through 
YA-l2 i n  s t e p  5. 

S tep  3: 3eveLoping Cons tmc t ion  Costs  ---.-- - 
The third. s t e p  i s  t h e  development-of t y p i c a l  initial. costs- 

per-mile f g r  cons t ruc t ion  f o r  each design s tandard ,  Standards a r e  
shown i n  t a b l e  V I - 3  ( m r a l )  and t a b l e  VI-4 (urban)  on pages VI-1-8 
and 19. I n  gene ra l  the  i n s t r u c t i o n s  included i n  s e c t l o n  111 concern- 
i n g  t h e  p repa ra t ion  of t y p i c a l  p e r  mile  c o s t s  a l s o  p e r t a i n  t o  l o c a l  
roads and s t r e e t s ,  

Costs a r e  ca tegor ized  by (1) grading  and drainage and (2) 
sur face  and base,  f o r  bo th  mral and urban, For l o c a l  rural roads 
(except  dense development) s t r u c t u r e s  over 20 f e e t  i n  l eng th  a r e  
a l s o  t o  b e  inclw-ded. For urban l o c a l  s t r e e t s  and f o r  the  similar 
category s t  mral de~ase development, s t rwc tu re  c o s t s  w i l l  noc be  
ca l cu la t ed  s ince  su-eh s t m c t u r e a  a r e  so  f e w  as t o  have n e g l i g i b l e  
effect on t o t a l  cos t s .  Right-of-way c o s t  I s  no t  incl-uded, s i n c e  on 
exis tPng f a c i l i t i e s  It has a near ly  i n d e f i n i t e  eeonomie Life ,  and in 
most cases  i s  furn ished  by a b u t t i n g  land  owners o r  by land developers ,  







Costs  a r e  t o  be  recorded i n  the second, t h i r d  and f o u r t h  
cnl..mms cf schedule ~4.-6, Per Mile Costs f o r  Rural  Local Roads, on 
page VI-21, and schedule W - l p  Per Mile Costs for Urban Local Streets, 
on page VI-22. fi sc'i.ledu.%e ILIA-6 sh0ul.d. be prepared f o r  each mural 
c o s t  area, Cos,ts should be  entered o ~ Q r  for the  deslgn. s tandards  
app l i cab le  to that cost area. (It is assumed tlrat each c o s t  a r e a  
w i l l  have one p reva i l i ng  type of terrain,) 4, schedule MA-7 should - 
be prepared f o r  each s i z e  group of small urban areas if s i g n i f i c a n t  
d i f f e r ences  ex i s t  in t y p i c a l  c o s t s ,  S i n f ~ l a r l y ,  a se:hedu.le FA-7 
shsu.ld brr preparecl for each urb-hai~ized a r e a  un le s s  several. u-rbanized 
areas heve similar cost e-xpesienee , 

To determine structure costs on rural l o c a l  roads, t h e  
fo9low-ing procedure is recommended, Several rural co?~n-i;ies shou-bd 
be s e l e c t e d  xh i ck  have d e t a i l e d  inven to r i e s  of roads and b r idgcs ,  
Svllleage of  roads asd bridges should be separa ted  and summarized by 
terrain, sur face ,  and t r a f f i c  voaame and %he average s t r u c t u r e  l eng tn  
per mdle determt;;ed, Costs  wilL ther b e  detemried f o r  s t m c t u r e s  or: 
a per-mile basis f o x  each design standard.  Idhere such i nvev~ to r i e s  
a r e  c o t  a ~ r a i l a b l e ,  Xhey should be o~ta~ikaed  in conjunct-Lon w i t h  t h e  
sample inventory previ ousQr describes, 

Step 4: Determining Average Armua1 Costs  Per Mjle -- ------.-".-.------- * - - 
The f o u r t h  s ~ c p  Ex deteml%rLaliog of" the average annu81 costs 

per mile for each mjor componenz for each design s tandard.  E r i e f l y ,  
t b i s  involves mul t ip ly ing  t h e  5nitiaL per-mile eons t rue t ion  c o s t s  which 
were developed i n  step 3 and posted Jn schedules IN-6 and IW--7, by 
t h e  c o s t  f a c t o r s  provided in Lables V I -  5, VI-6 and VI-7 ,  page 81-23> 
and pos t ing  these  va lues  I n  schedules MA-6 and 8&4.-'7, 

Studjes have indfcated that f o r  l o c a l  roads and streets the 
investment in grading has an  average Life  of 50 years ;  high,  Tntcr- 
mediate, and low type pavements 30, 25, and 20 years ,  respeetlve3.y; 
g r a v e l  su r f aces  15 years ;  and st,~:~cstures 50 years .  It i s  enphas1zed. 
t?mJi. these data rep resen t  t h e  average l i ve s  of investment i n  the 
i n d i v i d u a l  carrponent and should not  be conhsed with the aveyage 
ljfe of the p1ysica.l f e z c a l f - ~ ~ e s  themsejves; there  be ing  salvage value 
in t he  pQrslcal  facil5tS.e~~ Table VE->, bas been prepared taking 
L;sto ecirtsidesatlon the  aBsS7erage Ti wes of inves trxaent or %be varfous 
comnponeats, The average an~ma.1 cost f a c t o r s  i n  'eacles VZ-5, VI-6 and 
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Table VJ-5.--Average annual  c o s t  ( p e r  $1000 i n i t i a l  c o s t )  t o  retaLn 
p r e s e n t l y  t o l e r a b l e  f a c i l i t i e s  ( r u r a l  o r  urban) i n  se-mice over  a 
20-year per iod ,  

rading and drainage 

Table VI-6 , - -~verage  anrluzl c o s t  ( pe r  $1000 i n i t i a l  c o s t )  t o  recon- 
x i r u s t  and r e t a i n  p re sen t ly  d e f i c i e n t  ( r u r a l  o r  urban) f a c i l i t t e s  o r  
eonstrue-t; new rural. f a c i l i t i e s ,  over a 20-year per iod .  

W b l e  VI-7.--Average anrlual c o s t  ( p e r  $1000 i n i t i a l  c o s t )  t o  r e t a i n  
new u ~ b a n  facil_iJcies i n  s e rv i ce  over  a 20-year pe r iod .  -- --- -- 

ading and drainage 

P/ See Table 111-14 f o r  su r f ace  type d e f i n i t i o n s .  - 



VI-7 responsive t o  'ccbree ~ a s i e  si";ua-i;ions. Table VZ-5 concerns 
c o s t s  t o  r e t a m  i n  se rv i ce  exjfitrng f a c i l i t i e s  ( r u r a l  o r  ~ r b a n )  
which a r e  presen+uly i;s:lerarrle, Table VS-6 concerns c o s t s  t o  
reeons$ruct  and retafn i n  s e r v i c e  existing f a c i l i t i e s  ( r u r a l  o r  
~ r b a n )  wh-lch a r e  presently dede,ciciel?t, o ~ .  t o  cons t ruc t  new r u r a l  -- 
f a c i l i t i e s ,  Table VI-7 concerns c o s t s  t o  r e t a i r ,  i n  s e r v i c e  flew 
urban f a c i l f t i e s ,  (ln ihls l a s t  categoryy, t he  I n i t i a l  e o n s t m c t ~ o n  --- 
c o s t  i s  assumed t3 be borne by t h e  developer ,  ) 

Thcsc c o s t  f a c t o r s  i n  t a b l e s  V I - 5 ,  VY-6 and V T - 7  a r e  given 
",n terms 0," c ~ s t  pey mile per $1000 ~f i n i t i a l  consLruc?;ion c o s t ,  
The a p p r o p r i a t ~  cos t  f a c t o r s  a r e  mu,tlplied by t h e  i n i t i a l  cos t  
par  mile e n t r i e s  i v  s c h e d ~ l e s  MA-6 and MA-7. The r e s u l t i n g  average 
enn~nal  p e r  mile c o s t s  are then  en tered  i n  the appropr i a t e  columns in 
schedules MA-6 and MA-7, 

Step 5: Determining To ta l  Average Annu.aZ. Costs  
* --.--*- ".." --- 

The f i f t h  s t e p  ia t h e  procedure i s  to  bring the  rnjleage da t a  
and average annual  c o s t s  p e r  mile  e s t ima te s  t oge the r  t o  develop 
t o t a l  annual  c o s t s ,  

These costs: a r e  t o  be devel-oped on s c h e d ~ ~ l e s  _MA-8 through 
MA-12, pages VI-25  through 29. T'here will .  be one of schedules 1vA-8 
bhrough IVA-l2 c o r s e s p o ~ d i r g  t o  each of schedules M A - l  through Im-5, 
TbEt is ,  a schedule MA-9 Ls t o  be prepared f o r  each r u r a l  cos t  area, 
and a sebedlrie ?/IA-12 f o r  eacn urbanbzed a r e a ,  For s c ~ i e d a l e s  IaA-9 ----- - 
through l\'iA-I;, which a p p u  to the  th ree  s i z e  groups of small urban 
a r e a s ,  only a s i n g l e  copy o i  each schedule,  appuring t o  all p laces  
i n  t h a t  SLZC group, will 'ne recp.ire(S, 

Schedules IM-8 through MA-12 have been developed i n  da t a  card 
format t o  f a c i l i z a t e  subsequent d a t r  handl ing,  Bowever, t hese  f i v e  
schedules are the f3rmt i n  wkieh loca l  road and s t r e e t  needs data 
are .to be sul~mitt ,ed t o  PubJ.ic Roads, Coding instxructions axe provided 
on page VI- 31. 













Each of sehedvles W--8 through MA-L2 i s  developed i n  t h r e e  
sec t ions  f o r  to le faable ,  Lnt;o?_er.able and new mileage r e spec t ive ly ,  
Within each of these  sec t ions  mi;eagc i s  s t r a t i f i e d  according t o  
each eombina t ion of  des igr;. s tandard  and su r f ace  type.  'These 
s t r a t i f i c a t i ~ n s  can be taken from worksheet T i - 3  { sec  step 2 )  f o r  
e x i  ? t i  ng mileage, So  Lh tolea-ab-c and i n t o l e r a b l e .  Data Tor new 
mi leege can be taken d i  sei'tly from schedules M A - l  through 1%-5, 

I n  @33_um,~s 113=129 an tc r  t he  app ropr i a t e  codes f o r  t h e  
appLical9le comb iLa t ion  oT design s tandard rlunlbcr and ~ X L F  t ing 
su r f ace  type ,  

Tn f i l l i n g  in t h e  remaining csiumns on these schedul-es, the 
"Annual cost Per  I\lliLerq t o  be e i ~ t e r e d  i n  s ec t ions  R, C,  and D i s  t o  
sc taken from %he psev i ously d i  se~assed schedules ~1%-6 and Y1A-7, 
A f t e r  the annual c o s t s  per  mile a r e  en tered ,  annual  c o s t s  sbogld be 
cabcuEated by rcul t lplying the annu-al c o s t s  p e r  mile by Lhe miles 
f o r  each design stacda:cd and posting t h e  r ~ s u l t s  in s e c t i c n  E 
t h r ~ g h  1-3. 

I'rom the  maintenanre schedule i n  s e c t i o n  VII, o b t a i n  t h e  
per-mile rriaintenance c o s t s  which a r e  t o  be e n t e r e ~  i n  s e c t i o n  
V and then  used to determine t h e  t o t a b  maintenance c o s t s  i n  secbion K. 

hnraual c o s t s  of cons t ruc t ion  and maintenance should then  be 
total .ed froro s e c t l o n s  W and. !< and shown i n  s e c t i o n  I,. 

From the adrnin-istration schedule i n  s e c t j o n  VII ob ta ln  t h e  
admin i s t r a t i on  c o s t  percentage a,md 'ind.Ecatc samepas well. a s  t he  
t o t a l  admin i s t r a t i on  c o x t s , i n  s e e t i o n  Mo 

Tota l  aninunl e ~ s t s  should t h e n  be en tered  i n  secujcrn N w h i c h  
is  the  sum of sec"cons L arid Iv'!, 

Spec i f i c  coding in s tnnc t ions  f a r  schedules MA-8 through M-12 
f o i l o w .  WhiLe t he se  schedules are t he  only l o c a l  roads needs data, 
t o  be submjtted t o  t he  Washi-ngt~n ~ P f E c e ,  a l l  o t h e r  i n f o m u ~ t i o n  ( o n  
both worksheets and  schedules)  s h ~ u l d  be r e t a i n ~ d  Tn t he  S t a t e  f j l e ?  
for f u t u r e  r e fe renee ,  



Coding I i ~ s t r u e t i o n s  f o r  Worksheets MA.--8 -through MA-I:! 

I tern Column Number -- 
S t a t e  Code - See appendlx B, table B-L 1-2 
Location - Precoded 3 
TJrbanized Area Code - Rot app l i cab le  t o   MA-^; 4-6 
Code 997 on MA-9; Code 998 on MA-LO, Code 999 
on MA-11.  See appendix A, t a b l e  A - 1  f o r  codes 
f o r  MA-l?. 
Cost Area C ~ d e  - On MA---8 e n t e r  an appropr i a t e  
code ( a s  discussed i n  s e c t i o n  TI) f o r  t h e  c o s t  
a r e a  being repor ted .  Code '00 '  on MA-9 through 
MA- 12. 
S t a t u s  - Precoded 
Design Standard Number - See t a b l e s  VI-3 f o r  
codes f o r  MA-8, These columns a r e  precoded 
from t a b l e  VI-4 on 1%-9 through MA- 12 
Existing Susface 1'ype - Precoded on MA-9 through 
MA-12. Wriere no-c precoded .In YA-8, code as fol lows : 

High --------------- 1 
Intermediate--------  2 
Low". - - - - - -- - - - - - - - - - - 3 

9 
LO- 11 

Gravel --------------- 4 
Graded and drained - 5 

Miles 
Annual Costs ($1,000) : 

Grade & Brain 
Base & S u ~ f a c e  
S t ruc tu re s  (MA-8 only)  
To ta l  

Annual Maintenance Cost ($1,000) 
Annual Cos.1; of Admfnistrai;ion ($l..,000) 
To ta l  Annual Cost ($1,000) 





DEELOPmW OF mImENmCE AN2 ABIMIEJISTMTIOEJ COSTS 

I n  order  t o  complete c a l c u l a t i o n s  beading t o  annual program 
c o s t s  f o r  t h e  various func t iona l  systems - r u r a l  and urban - i t  i s  
necessary t h a t  S t a t e s  provide est imates  of c o s t s  of maintenance and 
adminis t ra t ion  app l i cab le  t o  each. For systems o the r  than t h e  
I n t e r s t a t e ,  maintenance c o s t s  on an annual per-mile  bas i s  and 
admin i s t r a t i ve  or  overhead c o s t s  as a percentage o f  t o t a l  annual 
c a p i t a l  o u t l a y  and maintenance c o s t s  a r e  needed. These c o s t s  
provide t h e  bas i s  f o r  t h e  ca l cu la t ed  maintenance and adminis t r a t i s n  
c o s t s  reported on t h e  worksheets as described i n  s ec t ions  IV and V. 
Because needs on t h e  BnterstaEe system a r e  n u t  developed on t h e  
sampling bas i s  common to t h e  o the r  sys tems ,  a d i f f e r e n t  r epo r t ing  
format, applicable o n l y  to  t h e  I n t e r s t a t e  system, is described a t  
the  end of t h i s  s e c t i o n ,  The desc r ip t ion  af t h e  na tu re  of  
maintenance and admin i s t r a t i ve  c o s t s ,  a s  covered below, app l i e s  t o  
a l l  systems. 

Because maintenance c o s t  r eco rds ,  where a v a i l a b l e ,  a r e  n o t  
kept according to func t iona l  sysbeen and because some records a r e  
ambiguous i n  s epa ra t ing  cons t ruc t ion  and admin i s t r a t i on  c o s t s  from 
actual  c o s t s  of maintenance,  some manipulation of kx~swn cos t  da t a  
w i l l  be requi red .  S imi%a. r%y wi th  regard t a  admin i s t r a t i ve  c o s t s ,  
est imates  based a n  experience w i l l  have t o  be made because o f  the  
m i x  of j u r i sd i c t i ons  which will be invo lved  i n  some func t iona l  
systems. 



~ E W Z E N & J C E  eos T S  

En deveioping pep-rnj le maintenance eos k es t f-mat-es , care 
should be saken f a  FrecLude only t h e s e  casts which can be c a n s i d e r e d  
physical meintenance or traEfFc services as d e s c r i b e d  Fn the M H O  
Manual on blnlform IHigllway Accoilntirsg Procedures. These M H O  
d e s c r i p t i o n s  are inclLuded beLow, Cont rac t  maintenance costs as 
well as torce a c s o a ~ n k  c o s t s  s h o u l d  be  i n c l u d e d ,  Costs  of s top-gap  
and minor  replacement  construction (beizterments), generally i r r c luded  
in maintenance  budget:^, should be excluded frorn this rnainkenance 
estimate since they wFL1 be i r ~ c l u d e d ,  as cocstruction c o s t s  F n  
compiling a n n u a l  programs.  Cost estimates should assume adequate 
bevels of anairrtenance expendi tu res  at 1969 p r i ce s  as  distinguished 
f r o m  actual  expendiLuros whicl-, may ref l ecE a rb i t ra ry  budget 
r e s t r i  c t i o a s ,  

Care should 272 t aken  not t o  d u p l i c a t e  equipment and  m a t e r i a l  
c o s t s  ia a r r i v i n g  z t  ma Entenanec cast estimates, For instance, 
I f eqtaiprnenk rentals are,  charged agasns t  s p e c i f i c  operations , t h e n  
eq t~ iprnent  purchases  should n o t  be eonsidered in a r r i v i n g  a t  es t imated  
per  -rrrEl c: nmtzatenasce c o s t s  . S i m f  lar  ly, if aggregates and ocher 
materials are charged t o  maintenance sections i n  normal c o s t  
account ing  procedures ,  cas t s  of s t o c k - p i l ~ d  rnaCerials should  n u t  be 
cons idered  as add i t - ioua l  maintenance c o s t s  even though they  migh t  
be l i s t e d  as expendi tu res  far maFntenance i n  a p a r t i c u l a r  y e a r ,  
Costs  o f  operac ing  fe r r ies  and d i m - b r i d g e s  and l i k e  i t ems  should 
be  prei-ated t o  the per mile c a s t s  of t h e  systems t o  which t h e y  
g e n e r a l l y  a p p l y ,  

The Maintenance Schetierbe shown arm page VII- 3 provides for 
r e p o r t i n g  t h e  average a n a u a i  p e r - m i l e  maintenance cost f o r  v a r i s u s  
sys tem caeegor tes .  The p e r t i n e r r k  infsmmatisxr f a r  bo th  t h e  rural and 
urban functiolzal  sy5terrrs f s  Lo be presented i n  t h i s  s c h e d u l e .  

The descriptions of physical maintenance and traffic services 
given  i n  t h e  M t S O  l9arxuitl sf Dnffnrm Highway Acec~imnting Frocedures  
a re  as f a P L o ~ s  :, 





The foI%owing r o u t i n e  m i n t e n a n c e  o p e r a t i o n s ,  replacements,  
and minor a d d i t i o n s ,  although no t  a l l - i n c l u s i v e ,  a r e  considered 
to be phys i ca l  maintenance, 

Roadway surfaces  

S c a r i f y i n g ,  r esbaping,  and r e s t o r i n g  material Passes, 
Applying dusk. pa1LtatEves. 

On bltuminoass or  concrete s u r f a c e s ,  pa tch ing ,  repairing, 
surface t r e a t t n g ,  j o i n t  filling, and mud jacking,  

Replaeemsnc of traveled way and shoulder in kind f a r  Less 
t h a n  500 continu~us Tee t ,  

Resurfacing sf canrretc, brick, or biturninsus pavements 
with bituminous m a G e r i n L  of less tharr 3/4-inch t h i cknes s .  

Replacement of unsui. tab%e base  mace r i a l s  in p a t c h i n g  opera t ions ,  

Shoulders and s i d e  road approaches 

S c a r i f y i n g ,  reshaping and r e s t o r i n g   ater rial losses,  

Applying d u s t  palliatives 

Patching and r e p a i r i n g  a l l  bituminous t ypes ,  including base, 

Res eab ing  bf.tumiaous types .  

Reseeding and resodd ing ,  

Kaadsf d e  and d r a inage  

Reshaping of drainage channels and s i d e  s l o p e s ,  

Rsskaration of e ros ion  esnksols. 

Gleaning and r e p a i r i n g  c u l v e r t s ,  

Removing s l i d  es . 



Mowing and t r e e  tr imming. 

Replacing t o p s o i l ,  s o d ,  s h r u b s ,  e t c ,  

Replacement, w i t h  e s s e n t i a l l y  t h e  same d e s i g n ,  o f  c u r b ,  
g u t t e r ,  r i p r a p ,  u n d e r d r a i n ,  and c u l v e r t s .  

S t r u c t u r e s  

Cleaning,  p a i n t i n g ,  and r e p a i r i n g .  

Replacements,  w i t h  e s s e n t i a l l y  t h e  same d e s i g n ,  o r  r a i l s ,  
f l o o r s ,  s t r i n g e r s  , and beams. 

Replacement o f  w a l l s  in k ind .  

Repa i r s  s f  drawbridges and f e r r i e s .  

The replacements  and a d d i t i o n s  of a minor n a t u r e  a s  l i s t e d  
above a r e  cons idered  t o  be p h y s i c a l  maintenance.  Wtaere t h e y  become 
e x t e n s i v e  o r  c o s t l y ,  such o p e r a t i o n s  should n o t  be charged t o  
maintenance bu t  t o  c o n s t r u c t i o n ,  

T r a f f i c  S e r v i c e s  

The fo l lowing  maintenance o p e r a t i o n s ,  a l t h o u g h  n o t  a l l - i n c k u s i v e ,  
a r e  cons idered  t o  be t r a f f i c  s e r v i c e s  t o  t h e  p u b l i c .  

Snow 

A l l  o p e r a t i o n s  r e s u l t i n g  from snow, such as e r e c t i o n  of 
snow fences  t o  mtnimize s n o w d r i f t s  and t h e  a c t u a l  removal 
o f  snow from t h e  t r a v e l e d  way. 

I c e  

A l l  o p e r a t i o n s  t o  reduce hazard due t o  i c i n g  o f  t h e  roadway 
s u r f a c e ;  such as ,  sand ing ,  t h e  a p p l i c a t f o n  of  chemicals  t o  
Lower mel t ing  p o i n t ,  opening of i n l e t s ,  a c t u a l  removal o f  ice 
a s  by s c r a p i n g ,  and i n  some instances the supp ly ing  of h e a t ,  



T r a f f i c  csn6ro l  and s e r v i c e  facilities 

Painting o k  pavement s t r f p e s  and mark ings ,  

P a i n r i n g ,  repairing, and replacement i~ kind o f  s i g n s ,  
guardrail, t r a f f i c  s i g n a l s ,  l i g h t i n g  s tandards ,  ere ,  

Malntain-iag r e s t  areas .  

Replacement o r  r o a d s i d e  r e s t  areas in k i n d .  

Addi~ions sf small nuanbeas of convent ional  eraf f i c  c a n t r o  e 
devices, i w c i u d i n g  signs, 

Servicing highway lighting and t r a f f i c  c o n t r o l  devices. 

The f u r n i  sh fng  o f  power for highway l i g h t i n g  and  t r a f f i c  
control dev ices  and the regular replacement of p a r t s  such as 
l i g h t  b u l b s ,  

River crossdngs 

The o p e r a t i o n  o f  f e r r i e s  i s  conskdered to he a t r z f f i c  
service. The c o s t  shou ld  t n c l u d e  %be east  o f  power, 
ope ra to r s ,  and periodic replacements. The cos t  of r e p a i r i n g  
these  f ac i l i $ i e s  should  be f cc luded  as phys i ca l  inaintenance,  

Drawbirdges serve both highway and river traffic and Lheir 
c s s t  properly should be d i v i d e d  between t h e  kwo,  As in the 
case af ferries, t h e i r  c a s t  oT o p e r a t i o n  shou ld  i n c l u d e  the  
cost- of  power, o p e r a t o r s ,  aac p e r i o d i c  replacements, and  
t h a t  part chargeable to the highway should  be  considered 
k r a t f i c  services. The case of repairfng these bridges is a 
proper charge to r n a F n t e ~ z n c e ,  and that part cnargeable to 
Ehe highway is a physical maintenance charge. Because of 
the d i v i s i o n  o t  cos t  be tween  highway and r i v e r  t r a f f i c ,  t he  
cos t  of maantaf ~i L I ~  and operating drawbx idges  should be kep t  
i n  a sepa ra te  aceo~ tn t .  



Road s e r v i c e s  

%he c o s t  of services performed d i r e c t l y  f o r  road u s e r s ,  
among which are supe rv i s ion  of r o a d s i d e  r e s t  a r e a s ,  cleaning 
opera f  i ons  on roads ides ,  motor veh ic l e  r e p a i r  and towing 
s e r v i c e s ,  and ope ra t i on  of i n f o r m a t i o n  boo ths .  



COSTS OF ~ M E N I S T R A T I O N  

I n  g e n e r a l ,  admin i s t raBion  c o s t s  d e s c r i b e d  i n  Chapter IV 
of  ehet%asrua1 o f  Uniforln Highway Accounting ProceduresF' a r e  i t ems  
of c o s t  t h a t  cannot  be charged t o  i d e n t i f i a b l e  c a p i t a l  o u t l a y  
p r o j e c t s  0s s p e c i f i c  maintenance o p e r a t i o n s ,  These i n c l u d e  i n  part: 

S s l a r i  e s  and expenses of c o m i s s i o n e s s  . 
Sa la r i  es and expenses o f  chief eng ineer  and s t a f f  e n g i n e e r s .  

Other  c e n t r a l  o f f i c e  s a l a r i e s .  

Costs of p l a n n i n g  and r e s e a r c h  a c t i v i t i e s .  

Costs  of building c o n s t r u c t i o n  and maintenance.  

Employee b e n e f i t s  such  s i c k ,  j u r y  and n ~ i l i t a r y  l e ave ,  
compensation i n s u r a n c e ,  pens ton  fund c o s t s ,  F e d e r a l  
insarrence contributior-es and t h e  1 Cke. 

A d m i n i s t r a t i v e  cos t s  are r e l a t e d  both t o  t h e  l e v e l  of 
governmental srganlzatisn which admtnisters higlxway a f f a i r s  and 
t o  t h e  costs of  c o n s t r u c t i n g  and m a i n t a i n i n g  the roads  themselves .  
The extent of p lann ing  and research a c t i v i t i e s  c a r r i e d  out: by t h e  
a d m i n i s t e r i n g  o r g a n i z a t i o n  sf-tould have s i g n i f i c a n t  i n f l u e n c e  on 
t h i s  c a s t ,  Large city a d m i n i s t r a t i o n  c o s t s  a re ,  g e n e r a l l y ,  g r e a t c r  
t h a n  chose for small c i t i e s  because  of the r e l a t i v e  complexi ty  of 
operations. 

The Administration Schedule shown an page V I I - 9  should  be 
completed t o  show f o r  each sys tem ( i n c l u d i n g  the I n t e r s t a t e ,  i f  
d e s i r e d ) ,  on a p e r c e n t a g e  bas i s ,  the e s t i m a t e d  c o s t  o f  a d m i n i s t r a t i o n .  
The f i g u r e  which i s  e n t e r e d  shou ld  r e p r e s e n t ,  i n  terms o f  a percentage 
s f  t he  CotaP c o s t  f o r  &he c a p i t a l  o u t l a y  program ( c o n s t r u c t i o n ,  
r igh t -o f -way ,  p r e l i m i n a r y  eng ineer ing ,  e t e . , )  and t h e  maintenance 
program, tlie a d d i t i o n a l  essk  f o r  a d m i n i s t r a t i o n ,  For example, i f  
a governmental  u n i t  f o r e s e e s  an 83 m i l l i o n  d o l l a r  c a p i t a l  improvement 
program, a 17 rniEEisn d o l i a r  maintenance program, and 5 . 2  m i l l i a n  





fcr s d n l d n i s t ~ a t i t s n  on a pastxasu%ar syskem, 5.2% s h d ~ u l d  be 
en t e r ed ,  A11 that is expeceed ts a reasonably corisfsten$ 
array of eatirnaBt.ed r,~a%ues %ha? can be readLZy developed on the 
b a s i s  of persona l  knowledge, ex2eri .~nce,  and  judgment, These 
f a c t o r s ,  when app lked  to the t o t a l  cos ts  of cs"fpital ouLBay and 
maintenance sk-louEd represenk all highway prr;Pgrarn eosrs  rrae 
a k l ~ e r % ? i s  e covered , High~a~ay p a t r o l  and &her  t r a f  $Kc pol9 ce 
C ~ S ~ S  a r e  to be excluded, Also,  debL service  (Cnteres; payments,  
p r i n c i p a l  retiremenis., or s tnk ing  fund requFrernents) shal l  nat he 
fac"!oded in rkae deLermiwatLoa sf ar4rniristrarisn cos ts ,  



miINTENMCE ARB m L N % S T U T  COSTS PelHb THE 
INTERSTATE SYSTEM 

Because s e c t i o n  by s e c t i o n  data  a r e  repor ted  on only  a 
por t ion  of t h e  I n t e r s t a t e  system (see page 111-22) and because  
no expansion f ac to r  f o r  t h e  en tFre  system i s  developed f o r  t h i s  
s tudy ,  it is necessary t o  r e p o r t  I n t e r s t a t e  maintenance and 
adminis t ra t ion  needs an a s e p a r a t e  schedule.  This schedule i s  
shorn on page VIL-H2. 

I% should inc lude  t h e  a n t i c i p a t e d  mafntenance needs, a s  
prev ious ly  def ined ,  t o r  t h e  twenty-year pe r iod ,  1970 ts 1996, on 
all I n t e r s t a t e  regardless of f t s  present  s t a t u s .  The e s t ima te s  
should r e f  %ecs  however that c e r t a i n  as y e t  u n c o q l e t e d  s e c t i o n s  
w i l l  not have maintenance c o s t s  fo r  t h e  f u l l  twenty-year per iod .  

Administration c o s t  es t imates  shou ld  be developed a s  
prev ious ly  descr ibed and shou ld  r e f l e c t  admin i s t r a t i on  c o s t s  f o r  
completing the I n t e r s t a t e  system, I n  a ther  w o r d s ,  f a c t o r s  a s  
descr lbed on page VI&-8 should be appl ied  t o  t h e  t o t a l  of t h e  
s e c t i o n  by s e c t i o n  needs i n c l u d e d  i n  t h i s  s tudy  p lus  a d d i t i o n a l  
c o s t s  included i n  t h e  2970 I n t e r s t a t e  Cost Est imate  p lus  
rsi~tlrrte~zarnse needs. 

A s  will be noted on t h e  schedule ,  d a t a  a r e  t o  be r e p o r t e d  
by t h e  following ca tegor ies :  R u r a l ;  s m a l l  urban a reas  s u b s t s k t i f i e d  
by the t h r e e  population groups; and by ind iv idua l  urbanized a reas .  
U r b ~ n i z e d  a rea  codes t o  be used a r e  Chose included in appendix A ,  
t ab le  A - 1 ,  It w i l l  be necessary f o r  SOWE States t o  rase m r e  than 
one sheet  i n  order  t o  r e p o r t  data fo r  a l l  urbanized a r e a s .  
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SECTION V I I H  

SUBMITTAL OF DATA DEVELOPED DURING TEE HIGHNAY NEEDS 
EBrALUATION PROCESS 

This s e c t i o n  s f  the manual s rizes the data  s u h i t t a l  
requirements of  t h e  needs eva lua t ion  po r t ion  02 the s t u d y .  Table 
'VIHI-l l i s t s  those items needed to f u 1 f f k l  the various requirements, 
f i e  t o t a l  data s u b m i t t a l  r equ i rements  o f  this study are  l i s t e d  i n  
t a b l e  IL- E , page 11-22, , and t ab l e  QTPL-1,  page VIII-2. 

A l l  subn ih t t a l s  are t o  be made via t h e  S t a t e  highway departments 
t o  t he  Bureau s f  P u b l i c  Roads d i v i s i o n  o f f%ce .  The regional  o f f i c e s  
should net fornard the data t o  the  bJashfngton o f f i c e  u n t i l  their 
review sf the data (except t he  urban and rural needs sertisn/subsection 
data t a p e )  has been cmpleted and r ev i s ions ,  where necessary, have been 
m a d e .  

A h %  submi t t a l s  t o  the Idashington o f f i c e  should be made by 
April 1, 1971, and should be addressed  to :  

Func t iona l  Classification and Needs Study 
Office of Planning 
Bureau of Public Wsads 
Federal Highway A d m i n i s  tsat  ion 
Washington, D, C, 26591 



Table V E I 1 - k - - S u ~ r n ~ r y  o f  t h e  da ta  submittal requireaents 
af the needs evaluation process 

I t e x  Coverage Number. of 
Copies i j  

h----------+---- ----- - 
R u r a l  needs sectl.ow/sub- 
s e c t i o n  d a t a s e t  OK kape 

and One s%atcwi d e  1 g/ 
urban needs see$fon/sub- 
s e c t i o n  d a t a s e t  sn tape 

*em- ---- ----a -" ------< * 

S t a t e  highway department Sta%ewfde ------I 
narnacive r epor t  

--T- 
-i---- 
---*--- 

Bureau of P u b l i c  R s s d s  
divLs%an s f f i  c e  Sta tewf  d e  2 &# 
narrai-ive r epurc 

I--- .------ -.- -- "--- ---.-- 
Schedule FA. - 8 r u r a l  c o s t  area 

---"--= .̂ -----<_ a -7 rL;nr-r caaav --- ..- 
Schedule EfA - 9 8ne s t a t e w i d e  

1 Schedule Pa - 10 One stacewide 
----,- -- 

One s t a t e w i d e  I 
1 

--"--- -*=- -- ---------- " 

one per  urbanized area 3 I I 

I Maintenance Schedu le  / One s ln teu r ide  l 3  1 
-- -a 

minis trarblsn Schedule  Eaeewf de 

Mai~ltenancn and Adminis t r a t f  on 
Schedule  f o r  r h e  Haters ta te  One s cacewf de i 

i 
----A 

% /  Wherever three cop5 ea are c a l l e d  for, one sf each is f a r  t h e  Bureau of - 
Pub l i c  Roads d i v b s i o ~ r  o f f i c e r  FHl$bb regional  o f f i c e ,  and Ehe: Washington o f f i c e .  
2/ Th,e urban and rural  n e e d s  seeeion subsec t ion  datlzsets a r e  to be -- 
submitted d l r e c t i p  to the Washington s f f f c e  ow computer t a p e ,  i n  the  format 
speci f ied  i n  appendix 1, a f e e r  a 1 1  errors d e t e c t e d  d u r i n g  the e d i t  a n d  
c s n t f  ngency ebcck$ng process have been corrected, A copy af the krxpe ~ e f i  
no t  be far-aishcd ro  he division and r eg f sna l  offj.ces. 
-"a- 

3 J  One $s t~ be p r o v i d e d  far  t h e  RE7A reg lona% aaCftce a r ~ d  one fo r  t h e  - 
Washi~gton  s f  f%@ee 



URBA%%S ANTI R NEEDS SECTEOH/SUBSECTION 
DATA TmE 

The data contained on t h e  rusak and urban worksheets 
d i scussed  i n  sect ions %V and V s h a l l  be punched o w  d a t a  processing 
cards, sor ted  as  ca rd  images ow t a p e ,  and converted t o  s tandard 
tape formats as descr ibed  below and shorn schemat ica l ly  i n  f i g u r e  
TXIE-B f o r  r u r a l  and f i g u r e  VI I I -2  f o r  urban, A l l  needs s e c t i o n /  
serbsection da ta  cards (or c a r d  images an tape)  shall l~ndergo a 
t ho r sug l~  e d i t  and contingency cbeck-ing p roces s ,  wi th  a l l  necessary 
c o r r e c t l u n s  made t o  the  data f i l e s  p r i o r  to the creat ion of the 
d a f  a submittal tape ,  

An BBH 360 (Operating System) computer program i s  a v a i l a b l e  
in @he Systenl 360 Urban Transpor ta t ion  Plannlng Package d i s t r i b u t e d  
by t h e  Office of Planning, Bureau of  Pub l i c  Roads fo r  converting t h e  
E B m l C  s o r t e d  card images t o  the  s tandard  t ape  formaks s p e c i f i e d .  
Sample se tups  f o r  s o r t i n g  and conver t ing  t he  card  images us ing  this 
program and the SBN suppl ied  sox-%: r r t i l l t y  program a r e  included in 
appendix I. sadditionai spec i f i s aC ions  f o r  the d a t a  s u b m i t t a l  t apes  
i n c l u d e  t h e  fo%lawFnga 

AIL tapes  s h a l l  be 9 t rack .  
The tapes sha l l  be i n  EBCDIC. 
S tandard  Babels s h a l l  be used, 
Both the rural da tase t  and t h e  urban d a t a s e t  sha l l  
be furn i shed  on one tape ,  The f i r s t  datasee s h a l l  
con ta in  t he  rura l  sec t ion  data  and the  second da tase t  
shall conta in  the  urban s e c t i o n  data. 
S u b m i t t a l  t apes  s h a l l  be submi$%ed w i t h  the  volume 
se r i a l  number m S x x ,  &ere  xx is the ttao d i g i t  code 
unique t o  each S t a t e  f u r n i s h e d  far% appendf-x B. A sample 
setup far  i n i t i a l i z i n g  a tape volume se r i a l  numnbes 
basf.wg the  XI24 suppl ied  u t i l i t y  program IEBhRXTT is i n c l u d e d  
in appendix 1, 
Tape d e n s i t y  sha l l  be e i t h e r  808 or i 6 O B  b y t e s  per inch. 
Each State shall furnish the Washington of f Jce  with the 
D S l 9 m V s  and recording d e n s i t y  f o r  f t s  subm5ttal tape,  







8, Xecord Format (RECm) == FB (Fixed Blocks) 

A ,  BaraP-Logical Record length (LRECL) - 171 bytes  
block size (BLKSEZE) - 1,710 by tes  

B, Urban-Logical T ~ G C B P ~  length (EKECI.) = 173 bytes  
 LOCK (ELKSIZE) ; 1,790 By$ea, 

8, The data m ~ s s  be i n  sore  in the  fo%EowEng o r d e r :  

A, Rural Dataset 
P a t  arder sore--1996 f~s-netfm-aal arabeys~em 
2~le?. sort--Ro~Ce T T U ~ S . ~ ~ P  

3 r d  arden sor t  - -Sec t  i o n  xaumE>er 
4th order sort--Subsection L~uniber 
5th order  sort--Card number 

B e  Urban Dataset 
1st order  sore--Urbanized area code (incLudi.ng ebdes 947, 
998 and 999 f o r  srcall urban areas) ,  
2nd o rde r  sor t - -1990 funceianal  s ~ b f i y ~ t e m  
3 r d  arder sore --Route number 
4th carder sort--Sect.%spas number 
5th order  serL--Subwes:rfon number 
6 t h  order  ssrt---Card number 



A n a r r a t f v e  repar t  concerning the classification and needs 
s tudy  should be prepared by each Sta te  and each Public Roads Division 
o f f i c e .  

The r epor t  prepared by eke S t a t e  should inc lude ,  a s  a 
min tme~m,  the following : 

I ,  A general discussion s f  the 1998 func t iona l  c l a s s i f i c a t i on ,  
inc luding  an explanation s f  deviations from the guidelines, 
Stateline coordination d i f f i c u l t i e s  ( i f  any), and type 
and extent sf EosaP p a r t i c i p a t i o n  obta ined ,  

2 .  A general d i scuss ion  of the smpllrag procedure used to 
arr ive at the sample f o r  the needs eva lua t fon ,  

3 ,  A general. d i s c u s s i o n  of the amount of f i e l d  a p p r a i s a l  
n e e e s s a v  to obta in  the Input data f o r  needs analys is ,  
by functional sys tern, 

4 ,  A discussion of any difficulties in applying both 
minhum tolerable  condit ions and design standards t o  
the  needs sections. 

5, A s h o r t  ~ ~ S C U S S ~ U B  of the stratif5cation procedure 
used f o r  the  mass analysis of Zseal roads and s t r ee t s ,  
as included in s e c t i o n  B% of  th i s  manual, 

6. A general d i scuss ion  s f  the d e r i v a t i o n  of  u n l t  c o s t s  
u s e d  during the needs evaluation process, Unit costs 

he Bureau of P u b l i c  Roads division -.-- 

The Division Office narrative report should include, as a 
nfnimum, the fol lowing:  

1 ,  A general d i scuss f sn  of the dire@& involvement by 
d i v i s i o n  o f f i c e  personne l ,  i n  the conduct and review 
of the classificatfon and needs study. 

2, A 1 1  pertinent c ents regarding app l ica t ion  of 
standards and cr-LtesPa during the conduce of the s tudy 
i n  the Sta te .  



Completion sf' several  se r ies  of  data s u m a r b e s  and schedules 
is necessary to perform the  mass ~ w a l y ~ h ~  of  needs f o r  906ai roads 
and s t r e e t s ,  t o  derive unE% casks and to eskFma2e both maintenance 
and administration c o s t s ,  Those which are  CB be submitted are  i n d i c a t e d  
below, ASi others a r c  @o be r e t a i n e d  in t h e  S t a t e  highway department 
f i l e s ,  

A series of 12 d a t a  schedules e r e  contained in the discussion 
sf the  mmss a n a l y s i s  procedures fo r  loca l  roads  and s treets  is sec t ion  
TI. Schedules I%%.-8 through MA-12 are to be submitted t o  the Bureau 
s f  P u b l i c  Roads in t r i p l i c a t e .  

M~i~ntenance and AdmieFstsrit~on Data Schedules 

The csmpXeted maintenance c a s t  schedule, page VEX-3, and $he 
completed adminiskra&ive s o s t  schedule ,  page VTK-4, are t o  be 
submitted to t he  Bureau o f  Public Roads i n  t r i p l t s a t e ,  In addition, 
ehe s o q l e t e d  maintenance and admtnistration schedule for the 
T a t e r s t a t e  System, page VI1-12, F s  to be submitted to the Bureau 
o f  P u b l i e  Raads i.n t r i p l i c a t e ,  



APPENDIX A 

Table A-1 , - -His$o~caI  and pmjected popula-%ion i n  each urbanized area 

( popuP a%f on i n  t,hou sand s ) Shest 1 of 13 

Sta te  m d  urbanized area 

Alabma 
Anwiston 
Bim2 ngham 
Columbus (par t )  
Decatur 
Bothan 
F%s renc e 
Gadsden 
H u t  s v i l l e  
Nobile  
Y\lan%gsmerg~ 
Tuscalso sa, 

Alaska 
Ancho rage 

A s i  zona 
Phoenix 
Tucson 
Y ~ ~ r n a  

Arkansas 
For% Smith 
L i t t l e  Flock-Mod>h Little Rock 
Pine B h f f  
Texarkma (part) 

California 
Anaheim-San%a Ana-Baden Gmve 
Bakessfield 
Concod-Wahut Creek 
Eureka 

1/ Several States have requested the a e l u s i s n  of addi t ional  
urbanizGd areas f o r  which area codes have been provided but population 
projections have no t ,  I% will. be incumbent upon those States "c omly  
the  population pr~jec$ions. I% should be noted, homves, %hat soma of' 
these areas may be irachded i n  Zergsr ul.luadzed amas by 3.990. 

2/ Data from U , S  . Census a$ Pspbalatf~n 1960, Volume l, Par t  A .  - 



Table A-1,---HisLo-ricd and p m  jecked popnlati-on i n  each urban5zed area 

(populat ion ic thousmd s) 
------------ -- - - ---"."---a -- -4--%---4L-aw 

Sheet 4 o f  13 

S t a t e  and urbanized area 

- *r--- ------ - ---. - --- 
Calif s m i a  ( continued ) 

Lss Angel es-Long Beach=-Pamona-Onta~o 
Modast;o 
MonLerey -Seaside 
Oceanside-Carlsbad 
OA-sard -Fort fiueraewe 
Sac ramen t o  
Sal.i.riss 
San Bemadina-Riwrsid~;  
San Diago 
San F~aacisca-OakPmc3-San Jose 
S ~ n t a  Bas-bara 
S m t a  Cmz 
Santa Rosa 
Stacktsn 
Valie j Q-Napa 
Vankra- 

Galorado 
Boulder 
C O ~ O  ~ a d 0  sprTIlg8 
lilsnve r 
For% CoH%i~-m 
Greeley 
Pueblo 

C~m~ec-hieut 
Bridgeport-Womaalk-S't,a~f 8 ~ 2 -  

New Haven-T$e&d@n 
U a i b . ~ 1 ~ - B e t h e : 1  
Hartford-  Jiian Br i ta in  
N sv London 
No n ~ i c h  
Springf i sld-Chi ~sepee-BsZjroke (par t )  
W a t e  rbuq 

Belamare 
W i % m 6 %  tan (part) ------- - .---- m" --------- - 

1/ See foo tno te  1, p, A-X, - 
2 /  See footnoto 2, g, A-L, - 
3/ UI-ban-in-f act area iha& cont%ined in excess sf &9,999 ir1ki.a.b.i-- 

%ants i% 2968, 



Table A-1.--KisLodcaS. md pmject@d popula t ion  in sack urbaeaedl ares 

(population in thousands) 
- 

State m d  url>anixed area 

Diatr5.c t 0% Columbia 
Washington, B , 6 ,  ( p a r t )  

F lo r ida  
Brevard County (Cocoa ~ e a c h )  
Day'tona 
Fort Zaudedale 
P o r t  Meyers 
F o r t  P i e r c e  
Gaine selle 
Jacksonville 
Key West 
Lakelmd 
Miami 
0 rlando 
Pamrna Ci.ty 
P ensaesla 
St, Pe te r sbue  
Sarasota-Brdentsn 
Tallahassee 
Tampa. 
Titus~lle 
West Palm Beach 

Georgia 
W.lb%ly 
Athens 
Atlanta 
AuwsLa ( p a r t )  
Chat tmssga  (par%) 
Col~mbus ( p a r t )  
Macon 
Savmah 
Valdosta 

Urbmized 
area 
code - 1/ 

Sheet 3 sf 13 

I/ See footnote  I, p ,  A - I ,  
2\ see footnote  2, p. 8-1, - 
3/ See footnole  3, p. A-2, 



Tabla A-1,--Ri.s-toric-,a4_ and pmjecded population i n  each u r b m i ~ e d  area 

(population in thousands) 
- --= ------ 

Sheet 4 of 13 --------- 

S t a t e  ark! urban ized  %yea 

- -- 
1daI"~o 

Boise 
Idaho Pa13 s 
Poca-tePlc; 

Pllf  loi is 
AEton 
Au ro ~a 
BToo~ngtsn-No rma I 
Cha8qaf  gn-Urbma 
Chi cago-Wsrt,hr~estern Ired<-ana (part) 
D rn~viTPe: 
Davenpo~t-Rock Islxnd- 

Molfwe, Towa ( p a r t )  
De c atu r 
De Raib-Sycal~~ore 
D%%kucpe, Iowa (par t )  
Elgin 
Gale sburg 
Jo1te-b 
K anake a 
Peo16a 
Qui  ncy 
Rockford 
S t ,  Louis  ( p a r t )  
Springfield 

Indiana 
A nde rsssz 
Biasndng tan 
Chicago--1gorthwestem Indiana (par%) 
Elkhart 
E.vmsvilLe 
For% \%Tape 
IndimapsEis 
R skomo 
Laf a~fs- t te  

a=- -- ---- --- 
I/ See footnote I, p ,  8-1, - 
2 /  See footnote  2, p e  A - - 7 ~ ,  - 
3/ See footnote  3,  p. 8-2, - 



Table A-1,--Wistosnical and projected population in each urbmsed area 

(population in thousands) 

State and u~balai2t;ed area 

Indiana ( e sntinued) 
Zouis*lle (part) 
Madon 
Nichigm City 
Muncie 
Richmond 
South Bend (part) 
Term I%au-te 

Iowa 
Cedar Rapids 
Davenport-Rock Sslmd-Moline (part) 
Des Hoines 
D U b u ~ e  (part) 
Iowa City 
Omha  art) 
S i o u  City (past) 
Waterloo 

Kaaasas 
HuLe hinson 
Kansas City (part) 
Law~ence 
Salina 
St. Joseph (part) 
Topeka 
Wichita 

K entucbry 
Cincimati (part) 
Mmtington-Ashlmd (part) 
Lefingtsn 
Lsuis~lle (part) 
Owensborn 

Louf siana 
Alexmdsia 
Baton Rouge 

Sheet 5 of 13 

I/ See footnote 1, p.  A-1 ,  
?/ See footnote 2, p .  A - I ,  - 
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Table A-1,- historical. a d  praujecke% popuiation %n tach urbmized area 

(populat    on in -thausmds) 
Sheet "----- 6 o f  13 

State and t%rbar~i eed asea 

-= -- -- ---> -- - 

Louisiana ( con t inusd)  
Eafayette 
Take Charles 
Nonme 
New Orleans 
S1.1 rev ep o rt 

Mal.~ze 
Baaga r-Brewer 
LewisLon-Arll  
Bar tbar~ci  

Malyland 
Bal"Lirn0 rz 
Wasfir~gton, B ,C ,  ( p a r t )  

Massachusetts 
Bo stan-B roc kion-Lowell 
.Fa-! 2- R i v e  T 

Fi teh burg Lesminster 
Lawrenc e-Baverl~ilS (pa r t )  
New Bedford 
P3-ttJsfLe2 d 
Provll donee-F"apii~L~j:eke.8; (pa r t )  
Sprinp,?i eld-~Ch~eope;eeBoiyokke (pa r t )  
MOT-ces t e r  

iQich5.g 
A m  A ~ " k , s r  
Cattie Greek 
Bay City 
Benton Warbo~-.-S%. JOSBJ->~ 
Dctrel t 
F l i n t  
Gmnd b p i d s  
Jackson 
K8lan8%os 

I/ See footnote  P, p, A - 2 .  
's/ See footxnste 2 ,  9, 8-1, -- 
3/ See foo%nale 3, p, A- 2* - 



Table A-1. - -His to~c81 m d  p m j e c t e d  population In each u~bmiaedl area 

(population in thousands) Sheet  7 sf 1 3  

S t a t e  and urbmized area 

Lmsing 
Muskegcz~~-lliiuskego%:~ Bef gbb$s 
Saglnaw 
South Bend (pa r t )  

Mimesota 
kEuth-Supefior ( p a ~ t )  
Pargo-Moorhead (pa.d)  
MirmeapoZis-St, P a u l  
Rochester  
St. Cloud 
G ~ m d  Forks-East Grand Forks 

Mississippi 
B i ' i o e  
@ o lum'bu s 
G r e e n e l k  
Gu%Q o rt 
Kattiesbuq 
Jackson 
Meridian 
Bascagoula 

Missoufi 
Co lmbia  
Jeffesson City 
JopZin 
Kansas City (par t )  
S t ,  Joseph (part)  
S t ,  Louis  (pa . r t )  
S p f i q f  f eld 

Mon t m a  
B i l l i n g s  
@mat, Fa l l s  

1/ See footnote 1, p, A-P, 
T/ See footnote 2, p. A - 1 ,  - 



( p s p k a t b o n  In thousands) 
. --- Sheet 8 of 13 ---- 

Sta t e  and u~barLzed area 

Webraaka 
Line s%n 
O m a h a  (past)  
Sfom City (par t )  

Nevada 
Eas Vegas 
Reno 

New Hamahiye 
Lawrence-IIaverhiIb (part) 
Manche ster 
Naehua 

New Jersey 
At lan t i c  City 
Mew Yo&-N,E. Hew Jersey (part)  
Philadelphia-Tren$sn ( p a d )  
Tinelznd-H11P~1IeeB~dgeCon 
Wf lMng ton 
W r i g h t s d o ~ - N ~  Haover- 

North Wanover 

Mew Mexico 
APbuwe rque 
&as C m ~ e u  
Ro ,wel b 
Smta  Fe 

New Ses rk 
Akbmy-Schenee tadyeTroy 
Binghmtsn 
Buff g ' $ _ ~ - N i q  ra PELXIS 
Elmira  
James town 
New Yo&-N.E, New Jersey 
Psughkespsf e - 

X/ See footnote 1, p. A-E, - 
2 /  See footnote  2, p, A - l .  -- 
3/ See foo tno te  3 ,  p. 8-2. -... 



Table A-1.--Ristorical and projected population in each un;bmiaed asea 

(population in thousaslds) Sheet 9 sf 13 

Sta te  and upbanized ama 

Mew Po rk ( continued) 
Rochester 
Syracuse 
Utica-Rome 

North Carolina 
Asheville 
Bur l ingbn  
Charlo.tke 
I2-u rham 
FayetLe~lTe 
Gashnia 
Goldsbarn 
Greensboro 
High Foint 
M m a p ~ P i s - C o n c o d  
Raleigh 
Rocky Momt 
'CrSiIrniwtsn 
Wilson 
Wlns ton-Salem 

North DalfoLa 
Bi eamarek 
Paygo-Moorhead 
G r a d  Forks-East Grand Forks (part) 
Minot 

Ohis 
Ak psn 
C aaakcsn 
Cincimaki-Hmib"ton 
elevela&-Losafn-ELyIpia 
Colmbus 

1/ See footmte 1, p. A - 1 .  - 
2/ See foa tmte  2, p ,  A - 1 .  - 



Table A - l  , - -His"cr5eaI asrrd pro  Jected population in each u.rbmbsed area 

(po~>ubatien in %housruads) 
----------,.--------"--L--- 

Sheet 10 of 13 

S b a t e  md u~ban.-Eaed area 

Ohio ( continued) 
JjXansf i s l d  
Mi dd l  atornri 
Newar-k-Ilea th 
Sssadu s ky 
Sp d n g f  i e l d  
Ste-chbenv%lle-kTe~~rton (par t )  
Tok@do 
liikteslfng (pa r t )  
Yow3gs%c~m-%;jarron 

0 klahoma 
P o r t  Smith ( p a ~ t )  
Lawtern 
No m.an 
Oklahoma C i t y  
Tul-sa 

Oregon 
Eugene 
H3al-tlaaad (pa r t )  
Salem 
C o rvaLi s 
Medf 0n.i 

Rerns~~ lvml i a ,  
AT lentorkm-Be%hlehemmmG~ ston 
AEtoona 
Easton 
E ria 
Harris buxg 
JshnsLom 
Lzgi@as%e P" 

Monessen 
New Castle 
Philadel-phia-Trenton (part) 
Fit"cab-i~~rgb 
Read-ing 

I/ See fsotar~ota  I, p a  A-lo - 
2/ See footnote  2 ,  p, A - 1 ,  - 
3/ Sea f o o t n o t e  3 ,  p ,  A-2,  -- 



Tzhsle A - l  .--Hi s t o d c a l  and pm jeeted papubation in each urbanized area 

(pspukation in thousands) Sheet 11 sf 13 --.. 

S t a t e  m d  urbanized %sea 

Permqlvaania ( cctntj-nued) 
Sc ranton-ViPkes-Barre 
Sharon-Farre11 
.wi$$iam@o l-L 
Ye rk 

Puerto Rico 
Areeibo 
C ~ r z a s  
Maywe s 
P on@ e 
S m  Jum 

Fhode Psbmd 
Fa l l  River (pa r t )  
Meqort 
P m~dence-Pawtucke t (pa s t )  

South Carolina 
Anderson 
Aups@a qpapt) 
Charleston 
Columbia 
Greene l l@ 
Spsrtmbuq 

South Dakota 
Rapid C i t y  
Sioux City (part) 
Sioux Falls 

Temeesse 
Chattmsoga ( p a r t )  
King spo r-i; 
Knsxdl le  
Merrrgshi s 
Nashdl-Le - 

S/ See footnote I, p ,  8-1, - 
2 /  See footnote 2,  p e  A - 2 ,  - 



'b"3bPe A-l.-.-Wis$ofi@aE and projected popuia%Aon in each u r b a ~ z e d  ayaa 

( popraPat5.on i n %hortsands) -- ------ Sheet 12 sf 13 

S t a t e  and urbanized area 

s_______i___s- 

Texas 
Abilane 
AmaflLLo 
A u s  $in 
Beawiiont 
B m ~ m s d S X s  
C Q ~ U S  Chr i s t l  
Dallas 
El Paso 
Fs r% Worth 
@a%m ston-Texas City 
Harlbgen-San Benito 
Houston 
Lareds 
Long-dew 
Lubbock 
McAlken-P%ja rr 
Midland 
Odessa 
P o r t  Arthur 
Saa Angela 
S m  Antonio 
Sbemm-Denison 
Tempkana ( p a r t )  
TyLe Z, 

Vie %a ria 
Waco 
Wichita F d l s  

U t a h  
Qgdsn 
P mvo-0 P"em 
Sa3 t Lake C i t y -  

Vemsr?% 
Bur1ipigton 

E/ See footnoto 1, p a  A-1. - 
2/ See footnote 2 ,  p. A-1 ,  - 



A-13 

Table A-1 . - -Bfs to~ea l  ad. projected p o ~ d a k i o n  in each u rbaezed  area 

( populatf on i n  L&ousmd s) Sheet 1.3 of 13 

S t a t e  and urbmieed area  

V i q i n i a  
Dmdl.-ILe 
L p c  hbu9.l;: 
N e s ~ o r t  News-Haqbn 
Norfolk-Po rdamsu-th 
Hlichmosad 
Roanoke 
Wasmking-&on, B . C , qpart)  

Washiqton 
Pascs-Kemedck-Mch3.md 
P o r t b a d  (pa r t )  
Seattle-Tacoma 
Spokane 
Y akima 

West B i q f n i a  
Gharle stsra  
Huntington-Ashlaad (par t )  
P a ~ k e r s b u q  
SteubenviPle-Weir%sn (part)  
Wheeling (par t )  

Wf scansin 
RppE%tsn-Menasha-Neenakn 
DiLuth- Sup e rf CI 1- 

Green Bay 
Jane svib%e 
Kenasha 
LaCsosse 
Madison 
Milwaukee 
0 sbks sh 
h c i n e  
S h e b ~  ygan 

Wyodng 
Caspe r 

1/ See footnote 1, p. A-3.  - 
2/ See foo%ns%e 2, p .  8-1, - 
3/ See footnote 3, p. 8-2. - 



1996 Da%a Area Codes for  P ro j ec t ed  $990 Urbanized Areas 

The preceding tab le  eantalns the urbansized area nmes 
and data area codes developed d u r i n g  t h e  I968 NatConal Highway  
Punctianal C%assifieatiaa Study ,  w i t h  khe addition of those  
areas f o r e c a s t e d  t o  be urbanized by 1990, The urbanized areas 
eox-ttafned in t h i s  Else and corresponding codes shall  b e  used 
i n  t h i s  s t udy  unless one of the  Esllowing csnd%t%ons are m e t :  

1, A n  urban area [or raga1 area)  w i t &  l e s s  Ehan 50,000 
popslatisn in L968 Is EsrecasLed t o  have i n  excess of 49,999 
population within t h e  so-called urban-in-fact boundary In 1990, 

Procedure--Ba$a for this s t u d y  sha l l  be repor ted  fo r  
t h e s e  areas as aarbarkfzed, Each area meeting this condition should 
be reported %a the  Washington s f f b c e  s t a f f  to permit  t he  assignment 
of a data area code, 

2, ~ ~ r b a n i z e d  area tha t  has been s f f g e i a l l y  c e r t i f i e d  
as such by the h r e a u  of the  Census is forecasted ts have a 1990 
papulatfon of I~RS than 58,060 wi th$a  t h e  pso j  eeted urban-ir&-fact 
boundary. 

Procedure--The 1990 functional claasi.f%catl .on data are  
ta be repor ted  in %he same manner requ3red f o r  u rban ized  areas 
wi t h  great  ex than 49,999 pspial&ak$-a;.n. 

3 -  Two or more individual urbanized areas tha t  have been 
c e r t i f t e d  by the  Bureau s f  t he  Census, through cont inued growth, 
will becorne one large, C O B ~ ~ ~ U Q U S ,  urban-in-fact area by 1990. 

Procedure--The 1990 funct ional  s l a s s i f i c a t f an  data shall 
be reported sepa ra te ly  for each c e r k h f i e d  urbanized area e a ~ ~ i e s o  
they have been csn~bined f sz  t h e  urban kranspsrtatian planrrlng 
process. When ce re i f i ed  orbanized areas have been combined for  
t h e  u rban  t rnresportat iou pkanaing process one data area esde  
should be used,  Should any code change appear necessary, please  
call i t  to rhe a t t e a t i o n  of the  Washington o f f f ee  s t a f f ,  



4. An urbanized area that has been certified by t h e  
Bureau of t h e  Census as an ibulf'traaizedP' area with over 50,000 
population (urban-in-fact), and an area not  c e r t i f i e d ,  through 
continued growth, will becomeoneLarge, cantiguous urban-imn-fact 
area by 1990. 

Procedure--The 1990 funct ional  elassificatisn study data 
shall be reported for the entire area as a whole, using t h e  data 
area code ass igned t o  t h e  certified urbanized area. manges of 
this nature should also be bought to %he attention sf t h e  Washington 
o f f i c e  s t a f f .  



Table A-2,--Bistsrical and projected t o t a l  State, ru ra l ,  and urban 
gopukstbon, and percentage urban f o r  selected years I-/ 

(pspukatisn i n  thousands) 

W s e h  m o l l n n  

I/ % c Q M  urba. poguboelon rvnsista of (a) t rhab l tmea  of ineorpors%ed and urilncoworated pleeem of. 2,503 praona  or mare; (hi r s n l -  
&men or w b m  W n a  ~ a a  a-sbdps; nnd (el prsona Iiviw in the u r b m - i r i w  of urbanize6 areas. a htia P- W.S. Ceaaurr of Population, Vnl- 1, Pa& *. 







MPEIISgIX B 

Table B- b.--Sta%e Codes 

S t a t e  
P 

Code - Code 

Alabama 
Arizona 
Arkansas 
Ca l i fo rn ia  

New Mexico 
New York 
North Carol ina 
niortl~ Bako%a 

Colomdo 
Conr~ecticut 
Be kaware 
Flor ida  

Ohf o 
OkZ8,hom 
Oregon 
Pennsylvania 

Georgia 
1 daho 
I l l i n o i s  
Indiana 

Rhode I s l a n d  
South Carolina 
South Dakota 
Tennessee 

1 o m  
Kansas 
Kentucky 
Louisiana 

Texas 
Utah 
Vermont 
Virg in ia  

Maine 
m r y l a n d  
F4assachusetts 
Michigan 

Washington 
West Vi rg in ia  
Wisconsin 
Wyoming 

Mlnne s 0 t a  
Mississippi  
Missouri 
Montana 

Alaska 
Wawai i 
Dis t r i . e t  of Colubia ,  
Puerto R ico  

Hebrashra 
Nevada 
Wew Hampshire 
Mew Jersey 





T a b l e  C-1.--STATE-DESIGNATED AGENCIES AGREEING TO MQRK T0WAR.D FEDEU-STATE 
CBOPEMTIW P R O G W  POW LOCAL POPnATION ESTImTES 

( P a r t i c i p a t i n g  S t a t e s  a s  s f  January  1970. A s t e r i s k  (*) r e p r e s e n t s  
c e o r d i n a t i n g  agency as opposed t o  agency c a r r y i n g  out t e c h n i c a l  phases  
of p r o g r a m )  

Alabama Program Development Office3k S t a t e  P lann ing  O f f i c e  
3@4 Dexter A v e n u e  S t a t e  Capi t o 1  
Montgomery Alabama 36 104 D e n v e r ,  Colorado 80283 

Center o f  Business and 
Economic Res ear& 

Graduate School of Business  
U n i v e r s i t y  o f  Alabama 
Box 
U n i v e r s i t y ,  Alabama 354 68 

S t a t e  P lann ing  Off ice  
Thomas Co P l i n s  Bui l d i n g  
530 South DuPont Highway 
Dover, Delaware 19901 

XJmernplopent Csmpansation D i v i s l o n  
Employment S e c u r i t y  G o m i s s i o n  
P a s t  O f f i c e  Box 6123 
Phoenix,  A r i z o n a  85005 

Bureau of Economic & Business  
Research 

Col lege  of  Business  A d m i n i s t r ~ t i a n  
Univers i ty  of P % o r i d a  
G a i w e s v i l l e ,  F lo r ida  3 2 6 0 1  

GEORGIA 
I n d u s t r i a l  Research $ Extension Center  
Un ive r s i t y  s f  Arkansas 
L i t t l e  R s s k ,  Arkansas 72203 

Sta te  P lann ing  Bureau 
I16 M i t c h e l l  S t r e e t ,  S,W, 
A t l a n t a ,  Georgia 38303 

HAWAII 
Popula t ion  Research Uni t  
S t a t e  D e p a r t m e n t  of Finance 
1623 10th S t r e e t  
Sacramiento, C a l i f o r n i a  95814 

Department of P lann ing  & 
Economic Development* 

S t a t e  Cap l to l  
Honolulu,  Hawaii 96813 

S t a t e  D e p a r t m e n t  sf H e a l t h  
B.0. Box 3378 
Honolulu, Hawaii 96881 



S t a t e  Department s f  BeaEeh 
S ta tehouse  
%oFse, Tdaho 83707 

Divisdcn s f  Realzh Planning EX 
Resource Development 

Department of P u b l i c  Heal th  
S p r i n g f i e l d ,  17 EEnois 62706 

S t a t e  Board of Health 
1330 West Michigan Street -- 
L n d i a n a p o l i s ,  Indiana 46206 

A3;IPElq'dDEx 61 

T a b l e  C-1 (Continued) 

Offfee of S t a t e  Blannhng $ Prog raming  
S t a t e  CapiQ01 
Des Ivlsines, Iowa 50319 

D i v i s i o n  s f  S t a t e  P l a n s  C o o r d i n a t i o n  
S t a t e  Departmen, t  of Econc~an3.e Deuelspment  
S t a t e  O f f i c e  B u k l d i a g  
Topeka ,  Kansas 66612 

Kentucky Pr sgram Development 
Of f i ce  

C a p i C a Q  Building 
Pranlcf a r t ,  Kentucky 40 83. 

Divis ion  of Business & 
Economic Research 

Schosh s f  Susiness  Administration 
Louisiana Pelytechnte Eastituke 
P o s t  O f f i c e  Box 5796, Tech S k a t i s n  
R u s t o n ,  Louisiana 7 1 2 7 0  

S t a t e  Department of  Kea l t h  & 
Welfare 

S t a t e  House 
Augus ta ,  Maine 04330 

DivFs Ion 0 6  Bios t a t i s t i s s  
S t a t e  Department of H e a l t h  

EX Mental Hygiene 
381 West  Pres ton  S t r e e t  
Baltimore, I%aryl and 21201 



BPPENDIX C 

T a b l e  C-P (Continued) 

Bureau of Research h Statistics 
Department o f  Csm~eree & 

Development 
S t a t e  Of f i ce  Bui ld ing  
180 Cambridge S t ree t  
Boston, Massachusetts 02202 

Adminis t r ak ive  Services Sec kisn 
Office of C o q t r o l l e r  & Budget 

Director 
Pos t  O f  f i c e  Box 809 
J e f f e r s o n  City, M ~ S S Q M ~ ~  651.01 

S t a g e  Bureau of t h e  Budget 
Bndget D i v i s i o n  
Lewis  Cass BuildFng 
Lansing,  Michigan 48913 

Center f o r  Health Statistles 
%%-Lchigan Department of Publ ic  Heal th 
3500 Pqorth Logan S t r e e t  
Lansing,  Michigan 48913 

Vi ta l  S t a t i s t i  cs D i v i s i o n  
Ssxte Department o f  Itiealth 
Minneapol is ,  Minnesota 55414 

Department of Sociology & R u r a l  L h f  e 
Mississippi  S t a t e  Univers i ty  
Drawer C 
S t a t e  Col lege,  Mississippi 39762 

Bureau of Business & Economic 
Research 

Universi ty of Montana 
MissouBa, Hontana 59801 

Mebraska Dept. of  Economic 
Development* 

Div is ion  of  S ta te  & Urban Affa i rs  
Post  O f f i c e  Box 94666, State  Capitol  
'E,lncoln, Nebraska 65808 

Bureau o f  Bustness Research 
The Universi ty o f  Mebraska 
Linco ln ,  Nebraska 68508 

Bureau of Buslness 6e Economic Resea rch  
Un ive r s i t y  of Nevada 
Reno, Nevada 89507 



NEW PAWSHIRE 

Of f i ce  of Planning & Research 
Depar trncnt of Messurces & 
Economic Develspmcnt 

Stake House Annex 
Concord, Idew Hsrn~pshf re 03381. 

MEW JERSEY 

Dcpar cmenk. a E Cons e r v a r i o n  & 
Econoridc Development 

Pas% Of f i ce  3sx 1889 
T r e n t o n ,  New Jersey  08625 

WE14 MEXICO 

Bureau s f  Busfness Wesezrch 
Oniverbi ;y elf New MPXFCO 
182:  Rema S t r e e t ,  N . E ,  
A lbuque rque ,  New MexL~s 87X06 

MPENDIX C 

T a b l e  C-P  (Continued) 

Office oF Planning Coord ination-k 
Room 229, S t a t e  C a p l t ~ l  
Aibany, New York 12201 

Sta te  Health Department 
84 Holland Avenue 
Albany, New Pork 12208 

S t a t e  Plann ing  BTvision 
Department o f  Administration 
Raleigh, North C a r o l i n a  27614 

Carol ina  Population Center  
UniversFty of North C a r o l i n a  
623  West F r a n k l i n  S t r e e t  
&apex H i l l ,  North Carolina 2751.4 

Research & B k a ~ n i a g  Division 
Oklahoma Emp l s y n e n t  S ecuri t y  
Cornis sFon 

Will Rogers $/iemor%ak Office Rui ld icg  
Oklahoma C i t y ,  Oklahonta 73105 

OREGON 

Center far  Popula t ion  Research & 
Census 
Portland S t a t e  Col lege  
614 Mon~gornery S t r e e t  &P,O, Box 7 5 2 )  
Portland, Oregon 97207 

S t a t e  PBannrng Board 
Pose Off ice  B3x i91 
Harrisburg, PerrnsyLvawia 17225 



MPEMDIX C 

Table  C - l  (Continued) 

Statewide Plann ing  Program 
S u i t e  300 
36 Kennedy Plaza 
Providence, Whsde I s l a n d  82903 

Division af  Research & Statistical 
Services 

S , C ,  Budget and Con"klrol Board 
P o s t  Off ice  Box 11333 
Cohunbgsia, Sautk Carsl2na 29211 

Div is ion  of Publf c BealtEl S t a t i s t i c s  
S t a t e  Department of HeaBCh 
P i e r r e ,  South Daka'ca 57501 

Utah Department sf Development 
Services* 

Srate Capi ta l  
S a l t  Lake C i t y ,  Ucah. $4114 

Reports & h a l y s i s  Sect ion  
U%ah Department s f  Employment 

Secu r i ty  
174 Soc ia l  H a 1 1  Avenue 
Salt Lake C i t y ,  Utah 84111 

Divis ion  s f  P u b l i c  Health Statistics 
Sta te  Department of H e a l t h  
115 Colshester Avenue 
B u r l i n g t o n ,  Vermont 05401 

Tennessee S t a t e  Planning Conmission* 
D i v i s i o n  s f  S t a t e  P lann ing  
@2-208 Central Services Bui ld ing  
Nashvi l le ,  Tennessee  37.219 

Center f o r  Business & Economic 
Research 

Uwit rers i ty  of Tennessee 
Kacrxville, Tennessee 37916 

Bureau of P o p u l a t i o n  & Economic 
Res ear& 

Lambeth House, University of  V i r g i n i a  
e h a r l o t t e s v i l l e ,  Fiirg5wla 22903 

Offlee of Program P l a n n i n g  & 
Fis  caH Management 

Populat ion and Enrollment Sect ion  
Insurance B u i l d i n g  
Olympia, Washington 98504. 



APPEWVD:LX e 

T a b l e  @-I (Cont inued)  

S e a t e  Planning BivisLon%k 
Governores O f f i c e  o f  F e d e r a l - S t a t e  

Wela Liosrs 
b703 Washingtan Street, E ,  
Char l es t on ,  Wss t Virg in ia  253 1 K 

Of fise af  Research & Development 
C e n t e r  Ear Appalachian SGudi es & 
Deve10pn;e~t 

Wes % Virginia Unf v e r s i t y  
b f r g a n t o m ,  West VirgEnEa 26505 

App l i ed  Population Laboratary 
Universi Ly o f  Wisconsin 
Madison, Wisconsin 53706 

Division of Business 6 Eccs~rornke Research 
College of Cnmeneree and Zndas t ry  
Uwi  v e r s i t y  of  WywmEng 
Box 3925, U n i v e r s i t y  S ~ a C i o n  
Laram5 e , Mysming $2070 



As mentioned i n  s e c t i o n  IT, it w i l l  b e  necessary f o r  each S t a t e  Lo 
determine 1969 and 1990 ADT f o r  each a r t e r i a l  and c o l l e c t o r  road o r  
s t r e e t  sec-tion s e l e c t e d  f o r  t h e  needs s tudy sample. This  appendix 
presents t h e  "Travel. Disaggregation Adjustment Procedurefs f o r  
es t imat ing  t h e  t r a v e l  f o r  t h e  subareas of t h e  S t a t e ,  These subarea 
f o r e c a s t s  provide the  b a s i s  Tor e s t ima t ing  1990 ADT f a s  t h e  needs 
sec t tons  and f o r  ob ta tn ing  1990 f o r e c a s t s  by f u n c t i o n a l  @ l a s s i f i c a t l s n  
a s  requi red  f o r  t h e  h n e t i o n a l  c l a s s i f i c a t i o n  po r t ion  of  t h e  s tudy ,  

The 1969 ADTFs should be  based on t h e  d a t a  r epo r t ed  i n  t h e  1948 
Functional C l a s s i f i c a t i o n  Study, The t r a f f i c  d a t a  developed f o r  t h a t  
stttdy and a11 a v a i l a b l e  a d d i t i o n a l  t r a f f i c  count d a t a  should be used 
to o b t a i n  1969 traffic esttmnates f o r  t h e  study sec-tions, 

B ~ b a r e a s  f o r  Trave l  E s t i ~ t i ~ n  Analysis  ---- 
A t  some s tage  of t he  t r a v e l  a n a l y s i s  it i s  necessary t o  

est imate and f o r e e a s t  - t r ave l  by subarea of t h e  S t a t e .  The Pogiea l  
building blocks f o r  this purpose axe t h e  counties ,  since much of  t h e  
da t a  used i n  es t imat ing  t r a v e l ,  and making subsequent adjustnaents, 
a r e  a v a i l a b l e  by e n t i r e  count ies ,  u sua l ly  by rural and urban 
populat ion groups, 

While op t ions1  f o r  t h i s  study, cons idera t ion  should be  g iven  t o  
t he  comparative e f f i c i e n c y  of t r e a t i n g  each county as a sepa ra t e  
subarea o r  grouping homogeneous count ies  for t h e  purpose of e s t ima t ing  
tra,vel.  bheh Census and o t h e r  data are compiled and publjshed. on a 
eaxnty b a s i s ,  and nlost S t a t e s  have s m a r i z e d  t r a f f i c  and, o t h e r  
information by counties. 



Sources of Data 

Tn a d d i t i ~ n  to various mileage and travel data usual@ 
avai 7 able within the State highway departments, other sources 3f 
d a . t s  that could be -~sei"ul in estinni8~"cing t r a v e l  a re  as follows: 

i. FIigh~~ragr S'saGi.stLes Surtiau of Pub1.i~ Ei~ads tables --- - - 9 

?W-1, IWi-2, W-1, DL-1, and IW-21. 

2. P~blic R ~ a d s ,  Vole 32, No, 11, December 1 9 6 3 - - ~ n e  
p-L- - 
A u t o m ~ b i l e  in American Dsil,y 1,rEfe. 

3.  Pumb2_j c Roads, VoZ 31, No, I, April. k960--~trne aind ,Fuel 
* " ~  - --- 
@:~ns-il_n-ption for t-qiig?l?iriay User Bevlef it Studies and 
Eel .  and Time Consu.xptioa Rates in Freight S e m l e e .  

4, -. 'Pu1~l.i~ Roads, VnR 33, No, 5, December 136?--~assen~er 
Car Fuel Corisrimptioln Rates, 

5. ,Future Highways and Urban erowth, Wilbur Smith and ----"---- ------= 

Assaeiates, 

6. Zighva-y Research Record 197-=-Rel.ationshfp of Passenger 
-->--- ----=-- ------ 
Car Agc and Other IEa,ct~li.s to Miles Driven ( ~ o s t j c k  and 
~ r e e n h a l g h ) ,  

'7. Au%omobil~ Facts a~d. F5.n~-es AMl, 320 N e w  Center 
----a- ---- -- - - - z 2 ? 3  
BuSXding, g e t s n i t ,  YIichTgan, 48202. 

8, Sa.les E1a,nagrmeneI kinrlual "Survey sf B~,y ing  Power" 
- ( ~ s ~ ~ ~ ~ v - ~ ~ ~ ~ h c d  iia June),  630 - 3r6 Atrenv.c, lTek7 York, 
New Pork, %OClP7. 

9. Traffic System AmLysis for Engineers and Planners, 
-%- 

M @ c ~ & T ~ -  B I L ~  ~ o b k  G0;e-a ~ T ~ T Z )  s 

PO. Besearch Monograph 14, Urban Iand Tnstl tuk--I)ianensions --------- ---- 
of ~et rcpol i tan is -ohn P. ~iek%rd), 

2 1963 Census of BusLness, 



63, 1963 Census of  Manufactures, 

14, Current Populat ion Reports,  Popula'tion Est imates  , S e r i e s  
P-25, Nos, 401, 404, 407, and 409 - 1966 popula t ion  by 
county, 

L 5 e  Leahy's Hotel  and Motel Guide and T m c l  Atla.s. 

16, Natiorml Cooperative Highway Research Program- -Report 
13-Interim I l u n ~ i n g  Cost of Motor Vehicles  a s  Affected 
by Nigh-idy Design. 

Relatioraships of t r a v e l  w i t h i n  a, S t a t e  and e s p e c i a l l y  w i t h i n  
e e r i a i n  subarezs of a S ta tc  to such o t h e r  i tems as a v a i l a b l e  veh5cles  
pe r  household o r  r e g i s t r a t i o n s ,  fuel. consumption, o r  popula t ion  axe 
a f f e c t e d  i n  varying degree by t h e  balance between t r a v e l  within t h e  
a r e a  by out-of-area drivers and t m v e l  ou t s ide  of t he  a r e a  by a r e a  
residents, Also p e r t i n e n t ,  of conrsc,  a r e  t h e  propor t ions  o f  each of 
t he se  i n  r e l a t i o n  t o  t o t a l  t r a v e l  w i t h i n  t h e  a r e a ,  Typica l ly  aSfee ted  
a r e  so-call-ed "bridge" areas, whfeh have a high propor t ion  of  t rans-  
area t r a f f f c ,  Areas that a r e  predomi11ately r e s i d e n t i a l ,  i n d u s t r i a l  
a n d  comerc ia l ,  o r  r e c r e a t i o n a l  a r e  a l s o  a f f e c t e d ,  Planning data 
a,vaiiable f o r  such areas may provide a good i n d i c a t i o n  of a c t u a l  
t r a v e l ;  b u t  d5 f f e r en t l a l .  motor- fuel pchrchase pa t t e rns - - - a f f ec t ed  b y  
p r i c e ,  convenience, o r  t a x  policy--whTch can inf luence  t h e  computed 
miles- per-gallon raLes i n  some areas, should be considered, even 
zhough t h i s  i ~ f o r r n a t i o r ~  i s  not available from t h e  u s u a l  t r a n s p o r t a t j o n  
planning s tudy da t a ,  



The "cchveL est5:naLe d i  saggregst5 om-adjustielz't procedure 
co?np:rl.ses esi;aT,,~na.'Gfxg separately the t rave l  for s.v.barezds af a State 
&ad yoad scc t iun;  .then making both  specific adjustm.ents f o r  
i i l d i v i d u a l  sections zn.d sv-bareas and 'hlankc-b p ~ o g o ~ t i o ~ ~ a l  a . d j ~ ~ s t n ? e n t ~  
so t h a t  ::'5.n~Eljr t h e  s u m  of t 'cc- i r  a .dJus t ed  e s t l m a l e d  Lriivel  is eq2;ial 
+;rs an :'indeyendcn.tl y m d ?  es'i *i!.k-,ke : o f  t o t a l  Sbttte -i;:ivel., Adjus-I;rnen.ts 
for I ?zdlv%&.~a~l sa~bar.ea.s are based orr vasTouo tsavel and socis- e c o n o ~ ~ i e  
factors, general ly 5.n the P o r t  i>f -.%";iss or perasen:l;ages of State to ta l s ;  
coinpas-iaons t:ei.ng imde a.rnong the ;iaAsi ous factors for each 2n.dividilal 
m e w  a.nd ~ e k i ~ e e n  t h e  f a c r t o r s  for o r e  a,z5ea, and 'tl-~osc of" ~3.n5la . r  areas,  
p, .k L.  as ." mans, ?rroru, f & u i t y  Inl. l ; : iaL es.t.lr~ai;es, and d:serepanci.es a r e  

deicected and ell.mlrm.tcd, ?"he precess i s  ahnos.'r, cerLein -Lo r e q u i r e  
several., ~ e p e % i t i o n s ,  each brtng3n.g adJustments clcser  - to the S t a t e  
torla.L. The ixpa:r'tanxce of such e.oi?sistency Po:r the st&-tewldc an.d 
aatl.onal. ect5.mz.tea and %he4r. use nas a;l.seady Seen noted., 

Sec:t,lor:~.-by - :!ec",-on %mf i"7:.:2 -t'nrecasts are needed far all arterials 
a n d  c:czllectoaa:: in t he  needs s.tu2y samgle, Yh.e TFt;:=2 &,ka should be 
r ev iewed  a,s : p a r t  of the fo recas t  process, sev jsed  as necessa.Y.y, and 
used f o r  th? 6 s tudy for t he  1n'i;el-stake System, A:l..so, 1990 ADTe s aye 
required fay 8,Il 1990 rila-an. pr.'kneipzz% %ri;erf.a;s and Ghe5-r connecting 
Ilnks, oul a r ou t e  segment b8si.s ( s e e  sectj-on 11, Staiewi.de Eaute ~og), 

I./ As pr 'e~sS. is~rs:~r  n ~ t e d ,  "'he usc of" the procedure is optiona:L 
with S t a t e .  Othew. meaxis of' asse1.1klin.g t h e  travel.  .Lo be repor ted  
ti.h.5 eh ~ ~ : a u - i r l ~  f0.r eoopera'ti-iie aacijuatmen% cB c ; t u $ r  area. ,t:32;al~ to a 
r r a t i o % z 8 b ~ r  ecrnsi.sierji State t.o'L8.I nay be used, 



The suggested seven s teps  f o r  preparing t r a f f i c  f o r e c a s t s  
t o r  l990 by the  dLsagg~age t ion  - adjustment process ,  a r e  a s  foLLows: 

la,--1nvento,-y h i s t o r i c a l ,  base year ,  & a v a i l a b l e  f o r e c a s t  
da ta .  

Ib,--Develop guide values f o r  base & f o r e c a s t  year, 

2a,--.Review and a d j u s t  base yea r  (1969) mileage and t r a v e l .  

2b. --Review and a d j u s t  f o r e c a s t  y e a r  --- t o t a l  n~iLeage and t r a v e l .  

38.--For each subarea, project f o r e c a s t  year t r a v e l  us ing  
DL% pe r  capitaa, 

373,--Sum subarea DVM and adJus t  t o  equal  S t a t e  total . ,  

4, --Analyze each subarea f o r  axcept iona l  t r a f f i c  growth 
in f luences ,  

5a,--Determine average ADTPs  f o r  each f u n c t i o n a l  system i n  
Porecast  y e a r  roan each subarea from a t r a f f i c  a s s ign -  
mefit o r  by f a c t o r i n g  base yea r ,  

( s e e  page D-36 for a n  explana t ion  of  this equati-on) 
5b.--Compute DVM by Ranc-iional system and subarea and 

compare f o r  h ighs  and Lows. 

5c,--Review and adjarst a s  necessary,  I% no t  s a t i s f a c t o r y ,  
r epea t  3a- 5@ 

6, --Submit t o  Indeperzdent review by o t h e r  a n a l y s t s  = 

7. --Conduct f i n a l  review and adjustment.  

Figure D . - l  r i l l t as tmtes  t h e  above seven steps i n  Plow-chart 
form, 



k-';-aa-*mm-" -T-?L-z7-î  - - ~ ~ ~ ~ 5 ~ s . - - ~ s ~ s z  7 
1 ~ a ,  Tnventory avaikzble bj s t o r i e a l  and [ 
I fo recas t  data, 

---m-* . - a r a a v - > = = - * ~ , - m - m ; F ~ ~ P A k ~ . ~ ~ . - -  

Tots. Develop guide mbldes f o r  base 
f'aaaecast yea r ,  such as vm/capi.ta, 

verm"--."."""" h->-s- "* .~..*'~., PPPPPPPPPPPPPP:PP~PPPPPPPP -a:-&-- 

v r -W-a~""""~- -? , - . - ?  .**& --.- &mk- """"W'F- w > " " " - z = s ? "  w-3-a "-. 

Pa. Revl mix air~d. a ~ d j u s t  base yea!? (1969) 
mileage and t r a v e l  

a=sszmz--smmT - ---. - - z  .>L%-,T>* - A*%w.% 

# -A ---T.--m*m=acm.m--G- mu- 

2 Nevie~nr and a a ~ u s t  1990 Stake  
control totals  (TF-L T&ble data), 

f 
u s h g  guideli~les from Ih, 

i-,, ,,,L=&raB-m- ---->--rSUj-_i.xT-m-LqB 

- x s m " + - - *  * 

N 3  e 90 s ~.barea to t,&is m t r h  con-~roJ  
*--=.mP- t o t a l s  % L -.--->rnc --%- --- -r-="=d- 

2 t Yes -- Tmm*III _L(I _-%-rr --& 

1 4  . Cansides exceptiona.1 traff":'bc 
growth inELuer.ce. 

LLLL L L L L L L L L L L L , , A  I€--"" -"" 3- *-- 7 - r n  

-<-p---mp--J -I.-*--------- 

Develop su  basea t r a v e l  by sys terns 
rroin 2a  hove and the equation. 

k ..--r - - - --.-------_---&--& 

I7"1F--<-m " 

5h ,  Compute C'iIY by func&f.onel ~ y s c e m ;  
compare fsz  Hi's and TJoFsc 



The sugges bed dissaggrega t S  on-ad justiment procedure i s  
presented here i n  a s e r i e s  of  seven s t eps ,  Tour of  which a r e  
divtded i n t o  seve ra l  substeps.  Som of t h e  p r i n c i p a l  steps w i l l  
almost c e r t a i n l y  have t o  be repea ted  n o  o r  t h r e e  t jmes t o  achieve 
reasonable and cons is  t e n t  r e s u l t s ,  Steps Z and 2 should be  
completed f % r s t ,  The o r d e r  of undertaking t h e  subsequent s t eps ,  
i n i t i a l l y  o r  i n  r e p e t i t i o n s ,  i s  not c r i t i c a l ,  b u t  a l l  l e t t e r e d  
substeps with-fn a numbered p r i n c i p a l  s tep  should be completed. i n  
sequence before  proceding f u r t h e r ,  

Step 18. - -1r~ventory and review of  a v a i l a b l e  d a t a  . -- -- - -.-- ----- 
H i s t o r i c a l  o r  t r end  data providing information f o r  two o r  

Rare po in t s  i n  time over  a 20-year per iod  i s  p a r t i c u l a r l y  va luable .  
A i l  available d a t a  wbjch may be  usefiul i n  f o r e c a s t i n g  t r a v e l  should 
be  sought out ,  assembled, screened, and reviewed, P r i n c i p a l  sources 
of chta have alrea* been lis"cL Many dsta, i tems a v a i l a b l e  by 
co-mty w i l l  be u s e r u l  i n  t h e  a~iabysesc; data an mileage, veh ic l e  
r e g i s t r a t i o n s ,  and vehic lx+-dles  of t r a v e l  w i l l  be d i r e c t u  
app l i cab le  but curren t ,  r e l i a b l e  f l gu re s  (espeeial3.y i n  the  l a t t e r  
two ca t egor i e s )  a r e  no"clike!y t o  be a v a i l a b l e  f o r  a1.l count ies  
and f o r  a l l  c i t i e s  i n  many S t a t e s ,  Usef ib  socio-economic data f o r  
small. geographic a r e a s  are g e n e r a l u  available from Census and 
o the r  Federal  sources,  S t a t e  and county agencies ,  and commereiak 
d i r e c t o r i e s  and L i s t i ngs .  These d a t a  i nc lude  f i g u r e s  on populat ion,  
commerce, indus t ry ,  employment, income, educa t iona l  Level, school  
enrol.lm?nt, type acd age of dwelling u n i t s ,  e l e c t r i c  power conswned, 
telephones t n  use, l o t e l  and motel r e c e l p t s  o r  nun~bers oP rooms, e k e  

A l l  such assembled data ,  ine luding  the most r ecen t  t a b l e  
!Dl-1, should be examlined care-iul&y, and ad jus t ed  o r  adapted as 
necessary.  

For each of the a r r a y s  of d a t a  s e l e c t e d  a s  p o t e n t i a l  
i n d i c a t o r s  of travel, each suba reaPs  percentage share  sf t h e  S t a t e  
total should be computed, 



In eons;;lder.iag t h e  a-\rzllabil.ity of data, urban traanspo:eJcJa.tie7e 
study staffs sllouid 'be contac-Led -to assur:e ,that the :relialailJ.%y and 
consistency of a l l  potebzkialI~r usefu l  ckta are fu1.13 appraised, 

Step ?~3, - -De.vel.opnie~t o f  gzrldellne vzi!l.ue s for travel forecasts 
.-_-A- i*--.-= LY-W- -.* - . --^L.-~_7_I _- -. " ."..- Xn-.--I-I--, ~ 

Tn nost States more detailed d&%a ma.y be eavailable 6o-s 
cer t>a-~n parts o r  the Stdkc t h a n  for others, or more extensiv? d a t s  
may be avail8nie To/' earL5 er y ~ 8 x - s  a 

Part2 c;i tarly uszFu'ul are vcbic ie-rurj l c s  per cap5 ta data fo-r 
the popul_ai,aarr. gs-oups, and ?erce.it%gs dl etrjbuCLon-? of totai &yea, 

mrleage and vch fe l e  r1.l PS ;loth by road system and! by ~ur .a I -urban  
caa t,cgories, I? "~nese  are not  directLy availabIle, tkcy my 
poss lbxy ne derived. from o"c !pr availablr rratcr'ia, f o p  seJ_ecled 
apeas; csr some of,kler gui.je4sxi.s nay be deve2oped, Tables  B-1. a n d  
D-2 s ~ ~ r u r ~ i l z c i .  values h-eportec by each Statp Lr %abl_es 'KF" 1 and 
3 - 3  fur th? 1970 Interstate Cost E s t i m t e ,  

The trip gerera+,ion pokcnt ia is  for u r b a ~ i z c d  areas nav? 
been dcveioped as part of  he a b s n  ta-8azspor.i;a,r,d_an planralng process, 
iznd the data so developeZ should be usca for sxbasea t r a v e l  
es  Liria.i,cs, where appl renb I e ,  to assure cons-istency, 

Step 2a,,-.-Co111pu~ta-t:i..on of J_s;@ Sta.l;e rn:i.leagc and t:i-8.:uel koczta,ls 
---. "*_"- .* -i- *-__ _ * _  li lV-L--.-Linl-L -- .. =. - A --.-* .--. ---- ---- " ~ -----<-; ==-. 

State tn.E-,ak of road mil.esge, vehiel.e-mi [kes of' travel, 
vehie1.c :reg.fs-i;ra.i;i~~rl~ n1~~11ber.a o f  l5.ceursed dr'i:vers, motor-lu.el 
cons~um.p't5on, ctc,, .which 1rraay bci  used to obta in  1969 A3T sbo.u,l.d be 
based on ta'b1.c. !3,--1 ('1lvi 50-1,--48) amj the s-um~~~.r'y forins prepared f o r  
the fi~nz-i;iona.: classl.tlicatioa study, 























Table Il-To.--Intereta* milewe aad travel and t a t d  mad m R d  street mtlenye by u r b d d  m a ,  
d the ~ 1 B / t i o n ~ M p a  of Item to atatevj.de totas 1,' - 

ton Perulasu-ia 









Table D-2b.--Interst.a'ce ndlewse r d  travel m d  Lot& rod. and street &.l.leee 'oy urbmizd -a, 
an3 t k  ~ e h k i w l o b i p ~  of the81 l b t e i a e  to ata teuldc  t a k a s  3' 

I;; 
LA1 





Step  2b,--3evlew and 8 d ~ t l s t  f o r e c a s t  y e a r  t o t a l  mileage and t r a v e l  --- - 
The f o r e c a s t  1990 'cotaLs i n  t a l e  TF-l f o r  'the 1970 

I n t e r s t a t e  Cost Estimate should be  reviewed and ad jus t ed  where 
necessary.  The s ta tewide  t o t a l  annual  veh ic l e  miles  shauld  -be 
col-iverted t o  dally .vehicle miles (DVTVT), Tab1.e~ D - 3  and n-4, 
ccrnparing t h e  r ecen t  TF-1 forecas.t  values w i t h  various projectrions 
of l i censed  drLvers, ~ i e h i c l e  r e g i s t r a t i o n s ,  fuel.  consump-tion and 
in ter re la . t ionships ,a , re  provided t o  a i d  i n  t h i s  review. 'Table A-2 
shows 1990 f o r e c a s t  popu1atLofi by S t a t e .  

Step 3a.--Estiniates and f o r e c a s t s  o f  subarea t r a v e l  from gu ide l ine  - --- -- ---- - --- ------ - 
values 

The guide l ine  valu,es from s t e p  1.b a r e  app l i ed  .to each sub- 
a r e a  t o  ob ta in  a f i r s t  es t imate  of t o t a l  and system t r a m 1  f o r  1990, 
For ins tance ,  t he  vebicle-rmiles pe r  capita gu ide l ine  ( f o r  t he  
a ,ppropriate  populat ion and dens i ty  group) mu l t ip l i ed  by ,the f o r e e a s t  
subarea populat ion produces a t0.ta.l. t r a v e l  es t imate  .for t h e  subarea; 
t h i s  t o t a l  i s  then apport ioned among the  subarea" road systems and 
among t h e  f i v e  and urban ca t egor i e s  by use  of the  gu jde l ine  
perceiztage d i s t r f b u t i o n s .  A. l ternat ively the  S t a t e  total .  may be 
apport ioned on a percentage b a s i s  Lo subareas,  and t o  f u n c t i o n a l  
systems and s e c d i ~ n s ,  

Step 3b.--Sum and a d j u s t  t o  S t a t e  t o t a l -  .--- ----- 

The r e s u l t j n g  t r a v e l  es t imates  f o r  each subarea a r e  t o t a l e d ,  
by system, and the  t o t a l s  compared wi th  the  Statewide t o t a l s  
obtained i n  s t e p  ,2, A!.imo:; t ccrtainlly the re  will. be  c:onsidera.'ble 
d i f f e r ences .  The inl . t ; ia , l  sv-bare3 t r a v e l  estima"cs shoul.d then  be  
ad jus t ed  by" f ac to r ing ,  us ing  r a t i o s  of t he  subarea e s t r i m t e  t o t a l s  
t o  t he  S t a t e  t o t a l s  so t h a t ,  as adjus ted ,  t h e i r  t o t a l s  equal  the  
S t a t e  t o t a l s  from s t e p  2. ?'he resml.tring va lues  wT1.l se rve  as 
measures against, t he  t r a - i~e l  es t imates  t o  be devel.oped i n  s tep 5 ,  



mble n - j . - - m ~ ~ ,  of maria =ul n e w i c e  ana -1 veh ic~e -u l ea  or trailel by r t a t s  end cecau' d ~ ~ ~ s i o u ,  
167 actual  and 1% aa Porecbated fur Y h r  1970 InteraLete Coat Est!aste 





Step bi , - - ~ ~ i b a , r e s  s o v i o  -economic an6 except iona l  charac ter i  s t i c s  - - -A- -- ---*- - --A- - ---- A -- - ---- - 
ar?a'?d~sl :: .--- - ---- 

This s tep  5s anderteken to assure proper consideration of 
special ch~~rae te r r i . s t i c s  of sszlbarees which have rxnusual t r a v e l  p a t t e r n s  
and growsh potent ial .  5,n re la t ior r  to the s"cLew5de dir.am.ework, Each 
ccrn.nty arzd e l t y  :!xis a uniclue codsinact2.o:i?, of soclo-economic, 
L:r%rrsporta:Ll.un, and geogra$1:.c c b a r a ~ ~ t ; e r r i s ' t r i c s ~  It is ifilpor%anti 
then, to iclenttify those  charac'Lesristics :likely t o  af.l"ecf, f u t u r e  
-i;ra.sel demrrd &nd the r e l s k i v e  importance of the area 5n r e i 8 t f a n  
to all. o.ti?.ess 5:n ' L ~ c  S t a ' t ~  , Some ctla,rac-&e,--i.stfcss occas:i~on vehic1.e- . . 
ms_i.es pe;" capl'tt-i vakL~es  mreh liip;",~: orr lower thax;. S ta te  averages; 
c.thess rc:l.a'~e to urvl7.;l,ousliy high or l a w  pr~portio~s of Long t r i p s ;  
w h i l e  stll.2. o thers  :elate to oextrcmes in growth po'Lentfa1. These 
fae,tors In 'turn w 5 l . l  a f f e c t  the exteur"c:nd use of Yunctional yoad 
systems . The t : ~ d ~ ~ r e  i g;rc?hi't;h po t e n z f  aJ.s re laa te  p - r l u ~ r l l y  'to economic 
growth p o t e n t i a l  of' the a:rea sad the popuia%ioi; chareac",eristies of 
'5h.e pi.aces themse?.ves, The two variables, popubha.tion and vehicle 
??cgJ"strrr.t5on, ~;,r'erc seLeeteci Tor use for three reasons: (1) They 
ba:\re i;ecn id.en^ti  t'9.ed as  sigrxLi-"icant rreasures o f  t -he  rc1a:Li've 
economic s t rength  and yrs'cen'tial of gsographjc areas in stztdi.es 
concerned with r?~n~,~-t-.arzspo;:'i;atisn problems such 8,s eec1arom5.c 
amQr~%l.s, pbar1-L I,ocation, an<" ~ r c a ~ k e t i n g ;  (2) .they cor re la te  
c1.crse.Q~ to ~transportr~.i;.ion delnaa2d; ~3~;'ib ( 3)  d&ta  far thel:l arc usuai.Ly 
tivail.~ib3e f o ~  t-a,':l coUnJi, ..-es, and to:. c'it:ii.es af selcc-ted popixl.&l.inn 
gro.aps, on a ccns is tenk  St2tewi.de basis, 

Al.iicrneb,te o r  suppler:;ental variables,  if nreded, are suggested 
below Toy popu latior* and m.otor-,vehlc le aregis tra-i; j.ons, OZher data 
items; wh:ica? ma) be of vaL5.e j_:n stu6"yin.g specla1 sl.tuat:ians are also 
ae~raihlaabl.e by cout.l$y, I"':rc??n sources in.di.cated, ~ a : ~ l ' s c r  :i.n " s h i s  sectiorr. 

Whatzvej- fz-ic:?;ars a:re used,  t ,he f i g ~ r c e s  f o r  eae!~  su~harea are 
,tl*snsl.ate:i %n.tc percentages of the E; batewide totaj. ,  These values 
wi !-1 serve as measures a g s i n s t t h e  t.rave:l. estimates to be developed 

S t E p  ?<. 



Population.--Travel i s  p r i m r i l y  a func t ion  of populat ion;  
hence populat ion i n  i t s e l f  i s  a good r e l a t i v e  measure a g a i n s t  t h e  
subarea t r a v e l  es t imates .  

Recent d a t a  showir~g miles dr iven  by d r i v e r  age and l i censed  
d r i v e r s  as a, percentage of t h e i r  age groups Indicate t b a h  high 
d a i l y  vehicle-miles  (DVM) per capita can be expected na t ion~~r ide  by 
1990, T h i s  pr-ovides a fa1rl.y c l ea r - cu t  i n d i c a t i o n  a t  the  - i~at ion&l 
Level. For a p a r t i c u l a r  S t a t e  o~ subarea t h e  problem becomes more 
d i f f i c u l t  s i n c e  the locatLon of t he  p p u l a t i o n  can change 
subs't;antia,lU in a 20--year periods Figure B-2 shovs tplat3.5 
percent  o f  a l l  counties experienced an i nc rease  of 58 percent o r  
more, while  15 percent  experienced a decrease of 25 pcreenf; o r  more. 
Generally the  l a r g e s t  i nc reases  occurred i n  count ies  near  large 
e i t l e s ,  whi le  t h e  greatest decreases  were in ag r i cuLtu ra l ,  mining, 
and o t h e r  a r e a s  w j t h  l abo r  i n t ens ive  economies, Thus, .en f o r e c a s t -  
ing future except iona l  changes it  i s  voasth~~hi2.e t o  Locak: f o r  a r e a s  
i n  the  path of metropol i tan  expansion and those  having an economy 
based on high l a b o r  fk t ens ive  i n d u s t r i e s ,  Frorn e a r l - i e s t  recorded 
h i s to ry ,  growth has been channeled along t ~ a n s p o s t a t i o n  c o r r i d o r s e  
IThile the  automobile has tended t o  e c p a l i z e  a c c e s s i b i l i t y  over  
broad a reas ,  it is evident  from recen t  urban expansion t h a t  freeway 
and o t h e r  t r a n s p o r i a t i o n  co r r ido r s  a r e  l i k e l y  t o  experience more 
rapid growth than  o t h e ~  a r e a s ,  

Motor-vehicle reg is t ra t ions , - - I f lo tor -vehic le  reg is t ra t f ions  per 
--*--- P 

c a p i t a  a r e  u sua l ly  the secsnd most i n f l u e n t i a l  i nd ica to r ,  a f t e r  
-population, o f  t he  t rave l  p o t e n t i a l  sf an a rea .  Motor-vehicle 
r e g i s t r a t i o n s  by ct.our,%y are not al.mys a v a i l a b l e  from S t a t e  records,  
but magi pess jb ly  be obtained f r o m  other sources i n  such cases, 

\ he re  r ecen t  motor-vehicle r e g i s t p a t i o n  dat8 a r e  no t  a v a i l a b l e ,  
t h e  percentage of  fsrnilies w i t h  annual incomes exceeding $10,000 ( o r  
some sinzilalEl.r range) may be a v a i l a b l e  f o ~  a r ecen t  year, and t h i s  
appears  to be a s a t i s f a c t o r y  i n d i c a t o r  of motor-vehicle ownership 
except in a Pew l a r g e r w t e r n  c i t i e s ,  Data f o ~  every subarea and 
for t he  e n t i r e  S t a t e  are seqaircd f o r  this a n a l y s i s  comparison, 
Again, subarea va lues  p e r  c a p i t a  slnoul d be obtained and converted 
t o  p e ~ c e n t a g e s  of t h e  S t a t e  per -capi ta  t o t a l ,  
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H i s t o r i c a l  data ind ica te  increased p e r  c a p i t a  t r a v e l  by t h e  
higher  income fami l i e s  which own more and newer c a r s ,  Thus, while 
a t  a p a r t i c u l a r  t h e  the  h ighes t  per  cap i t a  t r a v e l  i s  produced by 
a reas  having high incomes, rapid  t r a v e l  growth may occur where a n  
ex i s t tng  high proport ion of low income fami l ies ,  over a period of 
time, develop i n t o  higher  income car otming fami l ies .  T h s ,  a reas  
wi th  abnormally low axrerage c a r  ownership r a t i o s  should be reviewed 
c lose ly  f o r  Tndications of p o t e n t i a l  increases  i n  family fncome, 
Ind.icators o r  clues might be an  increas ing  proport lon of blgh schoo$ 
graduates going t o  col lege,  decreasing proport ions of unemployed, 
deereasing welfare cases p e r  cap i t a ,  e t e .  

Reereatton and s p e c i a l  locations,--Areas wi th  a high -- 
p o t e n t i a l  f o r  r ae rea t ioml .  development should be i d e n t i f i e d  i f  - - 

poss ib le .  Wster areas--ocean, lake,  r i v e r  o r  t r o u t  stream-- 
a t t r a c t  t r a v e l e r s  over s u b s t a n t i a l  d is tances .  Table B-5, based on 
the National Automobile Use Study shows the  percentage of passenger 
car t r i p s  and t r a v e l  by purpose. Table D-6 based on Motor VehieLe 
Use Studies i n  2E S t a t e s  shows the d i s t r i b u t i o n  of t r a v e l  by 
purpose by occupational  group, The high proport ion of soc ia l ,  
recreat ional .  and vacat ion t ravel  i n  propor t ian  t o  t r i p s  i n d i c a t e s  
that bang journeys a r e  t & k e ~  %or these  purposes, 

For s i g n i f i c a n t  r e c ~ e a t i o m l  a r e a s  such as m t i s n a l  parks, 
where the re  i s  p r a c t i c a l w  no re s jden t  poplbation, avaibable 
v i s i t a t i o n  s t a t i s t i c s  my be  used a s  a b a s i s  f o r  d e t e m n i w  t r a v e l  
potentiaL. 

For comerc iaL r e c r e a t i o n a l  a c t i v i t i e s  of l a rge  sca le ,  such 
as lake,  beach, mountain, e n t e r % a i m n t ,  and similar s e e o ~ k s ,  
r e s iden t  populat ion i s  usual& a r e l a t i v e l y  smll f a c t o r  i n  t o t a l  
t r ave l ,  and v i s i t a t i o n  f igu res  m y  n o t  be  ava i l ab le .  Hotel and 
motel r e c e i p t s  (from s a l e s  tax o r  o the r  records)  a r e  exce l l en t  
riradicators of t r a v e l  i n  such a reas .  If data f o r  a recen t  y e a r  a r e  
availabbe f o r  a l l  subareas i n  a S t a t e  which have s high, n m b e r  of 
h o t e l  and motel u n i t s  per  capita, t he  r a t i o  of hotel-motel r e c e i p t s  
t o  population should be corquted f o r  each r e s o r t  a c t i v i t y  subarea 
and f o r  the  e n t i r e  S t a t e .  Then the  per-capita  r e c e i p t s  f o r  each 
subarea a r e  computed as a percentage sf t h e  S t a t e  t o t a l  per -capi ta  
r ece ip t s ,  and these f i g u r e s  w i l l  se rve  as r e l a t i v e  measures of t r a v e l  
demand Pn lieu of the  populat ion values.  Where hotel-motel receipts 
are not  ~1va i l ab le  in asly f o m ,  the  nwnber of h o t e l  rooms and m t e l  
u n t t s ,  deternlined from the  commercial gufdes l i s % e d  e a r l i e r  o r  from 
any o the r  compreheuaslve listings, my be used. 
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For use i n  forecas t ing ,  it w f l l  be desirablle to r e l a t e  tat%l 
recreation&L travel and t r i p s  to tile dr3vimg age population which 
produces them, As shown in tab le  D-6, more than one-third of ax1 
travel was Ear social and recseatioaal puqoses i n  the sample 
househokds. Of thls the  b8rges-b sv%re--18.1 percent  of all t ravel - -  
i s  for t he  o the r  recreat%an%9 p u q o s e s  such a s  weekend trips of 
various klndx, I% i s  expected @hat increas ing le isure t h e ,  higher 
income and higher t r ave l  speeds will result i n  mre and longer  
recrealioml trips, Therefore, I t  is d e s i ~ a b l e  to estahll sh some 
measure of the l~mit~usg f a c t o r s ,  As shown i r i  a b l e  TI-6, the hrigher 
Income nccupation8$ groups of p r o f e s s i s m k s  and managers acesvl*nt 
f o r  22.3 percent aP all travel, but only $8,8 percent of r e c r e a t i o n a l  
t r a v e l ,  Increased income tends t o  expand t h e  range of competing 
rec rea t i ana i  activities available to a family. During the f%raLly 
cycle there  f~ a period of 10 to 2O &ears when total available 
f a m i l y  recreational tine is scns l ra lned by school atterrhnce, 
r e l a t e d  weekend activities, and often s m e r  s p o r t s  or other 
special r e c r e a t i o n a l  o r  t ra in ing programs which lixdt the t fm 
available far long t r i p e  to spe@%al  recreakioraak areas, With 
e-cantir~,.~lng techno%sgfcal  a.dvaneernents creating emphasis on increased 
training and education, it i s  unlikely tha t .  these consta%n%s will 
be substamtfa19y relaxed,  In some h i g h  population reg ions  there 
appear t o  be e@Pur%s t o  provide increased  reerea$%ona% opgar tuni t ies  
w i t h i n  a 7 -to '2-hour drive, 

This  may tend ts restrain Large increases i n  trip l eng th ,  
Increases in travel speeds nnd Impsovsd aecessibil i t&- to additional 
areas, which Eavss longer rce~eational trips and more travel, will 
encourage longer t r i p s  and more t r a v e l  f o r  other purposes as weXLo 
Thus, very substsntial increases  in the proport ion of sb2  t r w e l  
which is for recreation purposes seems d o u b t f i l e  Thc~s it i s  
desibzble i n  areas ~ 5 t h  high recreational t ravel  petentiah to 
develop a forecast sf t o t a l  recreatioml t ravel  I n  several ca t egor i e s  
of recreational ae%%vity which can be related to age groups, sex, 
incsorne, ang other  measurable attributes. Then based an average t r i p  
lengths to ~ J O F  population centers ,  e s t ima te  the total nmber  of 
trips. Forecasts of usage f o r  a l l  lnd iv id -ua l  r ec rea t iona l  a reas  in 
a subarea or State can "ehen be converted to travel by es%imtf .ng  
average t r i p  length  from mjor population centers of u s e r s  and these 
DYM ~ a l u e s  s m e d  and compared ts the State: d o t a l  t rave l .  This will 
se rve  to identify extreme i n e s n s i s t e n e i e s .  



VariatLons i n  recreatlona9. t r a v e l  propor t ions  among S t a t e s  
and subareas can b e  s u b s t a n t i a l ,  Therefore,  a c a r e f u l  a n a b s i s  
should be made s i n c e  propor t ions  which may- at  f irst  seem much too  
high o r  low may be  reasonable.  

The above d iscuss ion  r e l 8 t e s  p r i m r i u  t o  cons idemt ion  of  
except iona l  characteristics of  t he  subareas.  Following i s  a 
d i scuss ion  of socio-economic considerations t o  be used i n  develop- 
ing  the E i  f a c t o r  needed f o r  s t e p  5, a s  it r e l a t e s  t o  socio-  
economic growth po ten t ia l ,  

Local ~ u b s r e a  socio-.economic f a c t o r  a n a l y s i s  - ".- - 
Each county and c i t y  has unique soeio-economic, t r anspor t a t ton ,  

and geographic c b r a e t e r i s t i c s .  It i s  i q o r t a n t  t o  i d e n t i f y  t h e  
c h a r a c t e r i s t i c s  l i k e l y  to a f f e c t  t r a v e l  demand and t h e  r e l a t i v e  
sscio-economic importance of t h e  subarea I n  t h e  determinat ion of  i t s  
p o s i t i o n  i n  t h e  ranking process .  Some c h a r a c t e r i s t i c s  occasion 
t r a f f i c  growth e i t h e r  h igher  o r  lower than  S t a t e  averages; ~ t h e s x  
are related t o  high or LOW proportions of I ~ n g  t r i p s ,  These i n  
t u r n  w i l l  a f f e c t  b o t h  the growth potent ial .  of t h e  subarea and t h e  
e x t e n t  and use of Funct ional  systenis. The Li f a c t o r s  developed i n  
t h i s  s t e p  a r e  Intended Lo be a measure 02 t h e  r e l a t i v e  t r a v e l  
p o t e n t i a l  o f  each subarea - i a s  it r e l a t e s  t o  aoclo-economic 
I n d i c a t o r s ,  

The 52 f a c t o r  i s  simply t h e  r a t i o  QP var ious  socio-economic 
i n d i c a t o ~ s  by subarea t o  Statewide t o t a l s  f o r  t hese  ind ica to r s ,  
divided by t h e  mean of t he  r a t f o  f o r  a l l  subareas,  Examples of such 
i n d i c a t o r s  a r e  h o t e l  and notel. uni-ts p e r  c a p i t a ,  r e t a i l  s a l e s  pe r  
capita, populat ion inc rease  f o r  t h e  10 o r  20 y e a r  period,, e t e .  The 
number of TradScators used wil.1 depend upon t h e  a v a j - l a b i l i t y  of data. 
by subarea. 



Step  5a, --Developme~t cif subarea tg.avcL f o r e c a s t s  from mT 
---a =----- --- -- - 

-- ,n t h i s  step, 1990 travel Is f o r e c a s t  for each road system 
j n  each su.barea, using ADT and aplg o t h e r  d a t a ,  avail&b_be and the 
eq~nat ion previ.ous2j d i scussed ,  'Chese e s t j - m t e s  a r e  thee a d j u s t e d  
as necessary to toreeoncile their sumnation with  t h e  ta-kew2.de t o t a l s  
f r o m  s t e p  2, The estinntes s e s ~ l t i n g  from t h i s  s t e p  are independent 
of those obtained in s t e p  3, and t he re  ? s  apt  t o  be considerable 
point-by -point, di sagreeaent betweer1 them, b u t  they should gradual@ 
convergc toward eonsis;i,cni; r e l a t i o n s h i p  during %he repetit5.on oi' 
t he  e s l i n ~ a t i n g  and  adjustment processes, 

The initla1 operation i n  thls s tep  i s  t o  es t imate  f o r  each 
subarea t k e  1969 vehj.cle-rniSes of t r a v e l  on a l l .  mileage of each 
sys tea  f n  the subarea, The vehicle rnales and ABT vali.mes f'x-om 
computer a s s i g m e n t s  should be used t o  t he  mxinuni extenl; feasi.Tile, 

'i'he assignmen'cpprace*dures should be reviewed t o  assurre 
groper adjvtstmcnts rc.7.~~"ced t o  t h e  Levels ot" s h o r t  and Long t r i p s  which 
are included and t h e  level of d c t a i i  of t he  coded n e t w o r ~ ,  

Current  tua.vc% d a t a ,  recert counts 6 1962- 67) which can be 
adjusteti fom-ard t o  1969, and d a t a  obta ined  i n  t h e  process  of 
completfng the  1968 Pkne tional CLassI  r i e a t i a n  Study, vial prob8bu 
Tie 8xailabLe f'or mJor roads abrd s t r e e t s ,  at beas t  i n  "che forin of 
ADT whjcki can be converted r e a d i l y  i n t o  veh ic l e  rnbLes, For l o c a l  
roads and  s t r e e t s  It ,m4y be oecessary t o  mke approxlrnations or- 
educa'ted. gT-;.esses, based on meager data, and/or S t a t e  ABT o r  DVM 
8.verages for roads arid streets of the  c l a s s  In~-c8ol_ved, By t h e s e  means 
t r i a l  estimztes of' F134 f o r  a31 systems i n  all. subareas are csTJahlish- 
e6" which can be entemved i n t o  the equat ion  F = B x S x " Rk* 
as driscusscd jn c2cLail. Selow, where: 

E' r-, Forecast  year t ra l ' f ic ,  ABT; (2990) 

B = Base year traffic on e x i s t i n g  Pac iL i t i e s  o r  base yea r  
t ra f f j  c asstgned to mileage to be built in the r"u.ture, 
ADT: (1969) 

S = Si,atewide inc~ea,ae ra t50  based on schedule TF-I. t o t a l  
vehicle-rr13-le increase from 1369 t o  1990 (S = 199011969 
ra-biio) , 



D - Differen-t ial  adjustment term - ( E i  x C j  x 8k) 

&i = Tacation soe5.o-economic Runc.tion f o r  subarea o r  urban 
place "iif, r e l a t i n g  l o c a l  socio-economic growth 
potential .  t o  the  statewide growth; ( see  s t ep  4 f o r  
discussion 1 

C3 - A r e l a t i v e  growth f a c t o r  f o r  t r a f f i c  on each func t iona l  
system "j" within  the  f i n c t l o n a l  hierarchye 

R~ = A r e l ~ t i v e  growth factor where desj-red to r e f l e c t  
forecast differences i n  growth rate f o r  a particular 
road sec t ion  o r  group of sec t ions  compared t o  o the r s  
on the  sane func t iona l  system, 

Where statew5.de asslgnaent  data a r e  not  avaiIEtble, the  
subarea F~r?_etions~l_ systems and seetion-by-section f o r e c a s t s  "F" may 
be estimated by using the equation l i s t e d  above. If a S t a t e  %as 
another  preferred procedure f o r  disaggregating the statewide t r a v e l  
est imate t o  subarea and func-tTonal systems, the  f o r m l a  need not  be 
used. 

I t e m  "B" and "S" &re entered a s  noted above, and i tem "E?" 
i s  discussed under s t e p  4 above. 

1 System ---- 

I n  the  absence of traffic assignment data, average 3 f a c t o r s  
should be se lec ted  for each system, usual ly  wi th  a s l ig l l t ly  grea"cer 
f a c t o r  f o r  the highest  order  system and with decreasing values f o r  
the lower systems. For "che f i r s t  eomnputation of t h i s  s tep ,  9 values 
i n  the  range 0.95-L,05. should be used except i n  those r ings  which 
were rural i n  1969 and fo recas t  urban i n  1990, For tlagse r ings ,  
C ;  values of 2,0 t o  LO,O a r e  reasonable. For the  I n t e r s t a t e  astern, 
current  cos t  est imate t r a f f i c  fo recas t s  should be used unless  need 
for change becomes evident  during t he  adjustment process. S imi larw,  
pE8nning stu* fo recas t s  should be used a f t e r  necessary adjustments 
t o  Egg0 controL t o t a l s  required for statewide consistency , 



Presen t  levels of service on e x i s t i n g  arterials and t h e  
p r o b a b i l i t i e s  of future constrmction have a d i r e c t  bear ing  on 
t r a f f i c  growth on each functional system i n  and near  urban a r e a s .  
Where nea r ly  a l l  a r L e r l a l  rn5leage i s  opera t ing  near capac i ty ,  
especfaliy ir peak hours, s i b s t a n t i s l  i nc reases  i n  DVM require 
eons t ruc t lon ,  a TJPICS ( ~ r a c f i c  Operations Program t o  Improve 
Capacity and i%fety) type program, or o t h e r  a c t i o n s  to i nc rease  
capacity ;y. 9B adequa.i,c Improvcrricnts are not provided, greater 
increase  r a t e s  usuall3;- occur  un the  Lower o rde r  systems as d r i v e r s  
necessari-i;ip seek a l t e r n a t i v e  rcmtes. Co l l ec to r s  and some LccaLs 
m y  tend, i n  such eases ,  t o  function a s  aninor arterials during peak 
hours , 

ITi LLTUL I for urban areas particularly, t h e  f o r e c a s t e r  must 

i m p l i c i t l y  nnke an a s s m p t i o n  concerniiig both the provision of 
needed, rE~~proveaenbs and the sex-vice l e v e l s  which w 5 l L  be %oI-esated. 
Zt i s  af te r ,  l1e1pf'u.h do eonsi2e-a past  acco~pliakvnentx, cu r sen t  programs, 
attil'cdeles, and p r i o r i t i e s  competing f o r  public fu-nds, While t h i s  i s  
h sub jee t lvc  process ,  i t  i s  u s e f u l  io wejgh eounterac t lng  f a c t o r s :  
those tending toward a high forec%s-t and those  tending toward a. bow 
f o r e c a s t  f o r  each fuaaetlonal system, 

For mm4S. areas, wikla gene:raLJ_y higher  l e v e l s  of  servPce, 
s i m i l a r l y  l n t ense  problems w i l l  be evident on ly  i n  c e r t a i n  c r i t i c a l  
co r r ido r s ,  and usual.ly only at 1iml ted  times of t h e  year. 

Where present  mLleage t s  extremely defleievat with r e s p e c t  t o  
l e v e l  of se rv i ce  p-ravidecl, and consriderable relatl ' tre iniprovement can 
be expected, the C j  values for the  var ious  e l a s s e s  of  a r t e r i a l s  
sklould be g r e a t e r  than  ?.,O ar_d %ha C; values  %"or c o l l e c t o r s  and Locals 
~ x l X l  be less than 3 -0, since the  ove&loading of  lower category system 
w i l l  be r e l i e v e d  by the s h f f i  sf k ~ a ~ f i e  t o  t h e  h ighe r  systems as t h e  
a r t e r i a l  mileage is improved, Converseb, where population growth 
and a ther  developments are Zlkely to outpace future iqrovements to 
tlie arterials, and the lower o r d e r  systems have excess capacity (as 
Lhegr u s~8 l l - y  do), the l o c a l  a ~ d  c a l i e c t a r  C j  factors wKL1 exceed 1.0 
wht le  %or a r t e r i a l s  %he SCJ~ values wlll be less than I , O .  



As ind ica t ed  previously,  rou te  and s e c t i o n  f o r e c a s t s  a r e  
requi red  on a l l  rural p r i n c i p a l  a r t e r i a l s  and on sampled o t h e r  
a r t e r i a l s  and c o l l e c t o r s .  The rou te  s e c t i o n  f o r e c a s t  r a t i o  i s  t h e  
term (S x Li x ~ j )  i n  t he  equat ion F = B (S x L i  x c ~ ) .  The 
f o r e c a s t  r a t i o  on each s e c t i o n  w i l l  average out--when weighted by 
DVM--to the system r a t i o .  Thus, f o r  every s e c t i o n  w i t h  an above- 
average inc rease  t h e r e  must u sua l ly  be  a s e c t i o n  wi th  a below- 
average inc rease ,  With t h i s  i n  mLnd, it  i s  convenient t o  work 
through a n  e n t i r e  rou te  through a l l  subareas involved. 

The l a r g e s t  increases  u sua l ly  occur  around l a r g e  c i t i e s  
where rapfd  land use changes occur.  This  i s  usua l ly  r e f l e c t e d  i n  
urban t r a n s p o r t a t i o n  study t r a f f i c  assignments, b u t  the  e f f e c t  my  
be appsrent  f o r  s s ~ e  d i s t ance  beyond t h e  s t u Q  boundaries ,  On many 
rural sec t ions  between c i t i e s ,  t r a f f i c  i nc reases  t end  t o  b e  s teady  
b u t  moderate, r e l a t e d  t o  populat ion and eeonoxic growth of t h e  
c i t i e s  and regions senred,  

When f o r e c a s t s  f o r  a r t e r i a l s  t r a v e r s i n g  s e v e r a l  subareas 
have been completed, UVM should be  ~umrned and checked a g a i n s t  
sv'barea system t o t a l s .  This e r o s s - s t a t e  procedure f o r  f o r e c a s t i n g  
a r t e r i a l  t r a f f i c  wLlZ t end  t o  r e v e a l  any s u b s t a n t i a l  incons is tenc2es  
between subarea inc rease  r a t i o s ,  An i n i t i a l  check a f t e r  only t h r e e  
o r  f o u r  subareas have been completed will help  the  f o r e c a s t e r  t o  
make &djv.stnents i n  his procedure f o r  ba,lanelng high and low- 
increase  r a t i o s ,  thereSy expedi t ing  t h e  remainder of t h e  work. 

912s f e e t o r  my be used where des i r ed  to  r e f l e c t  f o r e c a s t  
d i f f e r ences  i n  growth r a t e  f o r  a p a r t i c u l a r  road s e c t i o n  o r  group 
of s e c t i o n s  compared t o  o t h e r s  on the  same Funct ional  system. 
Examples of  s ec t ions  where "%his f a c t o r  m y  b e  app l i cab le  a r e  those  
near  highly developed r e c r e a t i o n  a r e a s  o r  i n d u s t r i a l  complexes 
which a r e  r e l a t i v e l y  i s o l a t e d ,  



The procedure ;howl_d p ~ a ~ l d e  reasonably eonsisten"6;raveL 
estiinates for a l l  urban plzces and x-ural s~i~areas and for each 
category oP rn-11eage for which. t rave l  is reported. Thus jlt provides 
means for s5gnif:eant cosaparPson of traffic service and t r a v e l  
pstenCial among in6 iv td1~aJ  c I ' C % ~ S ~  subareas, and -%lzct-ional cLasses 
s f  hLghw"d,ys, Fiowever, it " s  not jntended to and w 5 L l  not provelde 
a basis f o r  nr~eariingfu.l eoinpafison among road sect~ons 01- functional 
system increments within a ,subarea where adequate current road 
rnfieage and related traffic da.ta 8r.e not availabre for the base 
yeas, Forecast by road sec t ion  to p?c-lvidc this comparative data 
gcne ra l l j  requires Ian2 usc snaJ.ysis and f"oreeas2; and r,e%work trip 
asslgnmeant f olloved -by careful cal~b~atlon and a,il,jmstment to total s , 

Step 5b --Caleul ation of' sr~harea travel- distributlorzs ---- --------------- -- ---, 

U s i n g  the lggO DVI4 est&mtes fo r  each system Tn each subarea, 
from s t e p  ga, yoad 1~15.1s-s and vehriclc-miles per ea;?ita acd per square 
m i l e  are compr.ited; t h i s  should be done f o r  each subarea as a whole 
and also se>arate?j for mral and urban, 

!Text, the veh5cle--mile Poreeasis  for a k P  su'bareas sre added 
to obtain trial State totals, Against these t o t a l s   he indj.-viduaL 
s:f~area, forecasts are factored %o obtain a, series of setsof  
percentages, 

1 Subares urban D ~ d ~ t a t e  t o t a l  urban Dfm; 

LC, Subarea t o t a l  D V ~ J L / S L ~ % ~  total DVM; 

2 ,  Subarea DTN for each sgstewl~/~%te total .  T)VM for same 
system; 

'Tho addl ' t iona l  sets of percentages sl.mu3.d be cnlcul%tedi, 
based on t o t a l  Di!T'i fcs the subarea. (~athes t h ~ n  the S t a t e  
t o t a l )  ; 

4a, Subzcea mral ~~rpl/subarea.  total DYN; 

4b. Subarea urban ~VM/subares t o t a l  13Tdif, 



When a l l  f o r e c a s t s  have thus  been e s t ab l i sk~ed ,  s u b j e c t  t o  
t he  independent reviews, and t h e  DVIvI f i g u r e s  f o r  each a r t e r i a l  
road sec t ion ,  and road system of each subarea converted t o  percent-  
w e s  of  t h e  t o t a l  BVM f o r  t h e  subarea and t h e  t o t a l  DVM f o r  t he  e n t i r e  
s ta tewide system, t h e  f i n a l  f o r e c a s t s  should a l s o  b e  computed as 
D'VI\li p e r  c a p i t a  and pels square mile .  These percentages and r a t i o s ,  
a s  veil a s  those f o r  all o t h e r  va lues  used i n  t h e  es t imat ing  process ,  
should be  used a s  t h e  b a s i s  o r  prepar ing  a s e r l e s  of a r r a y s  oC 
a r t e r i a l  road s e c t i o n s  w i t h i n  subareas and subareas w i th in  S t a t e  
Prom high t o  Low. 

For example, e r t e r i a l  road s c c t i o n  d a t a  may be p l o t t e d  w i t h  
cvmulative road mileage versus  cumulative veh ic l e  mileage from t h e  
h ighes t  t o  t h e  lowest  volume road sec t ion .  Figure D-@ i s  an  example 
of such a p l o t  on a percentage b a s i s  and i l l u s t r a t e s  i t s  use i n  
est im.tLng ADT ranges,  The d i f f e r ences  i n  t h e  shapes of  curves 
p l o t t e d  f o r  t he  same type of da ta ,  one f o r  base  y e a r  d a t a  and onc 
f o r  f o r e e a s t  gear data, should be conlpaxed, A f l - a t t en ing  of t h e  
example curve would i n d i c a t e  a l e s s e r  range of  d i f f e r ences  i n  ADTRs 
among road s e c t i o n s ,  ConverseTy, a s t e e p  climb wi th  a sharp  b reak  
would i n d i c a t e  a smal l  percentage of very  high-volume mileage and 
s high percentage of Low-volume mileage, The same type  of curve i s  
of ten of  value f o r  o t h e r  variables, For example, pe rcen t  of t o t a l  
t r a v e l  versus percent  of t o t a l  popula t ion  w i l l  g ive  a n  i n d i c a t i o n  
oi" t h e  ex t en t  t o  which d i f f e r ences  In t he  r e l a t i o n s h i p  between t h e s e  
two a r e  i nc reas ing  o r  dia.inishing. P,cemuJated percentages of 
vehicle-miles  sf' t r a v e l  woubd be  p l o t t e d  on the  y -ax i s  and percent  
of t o t a l  populat ion (ranked from l e f t - t o - r i g h t  by those  subareas 
w i t h  t h e  h ighes t  per -capj ta  t r a v e l  t o  those wi th  t h e  lowest)  on the  
x-axis, For comparisons, i t  I s  of course necessary t h a t  da t a  f o r  
b o t h  yea r s  (-the base  year and t h e  forecast;  y e a r )  b e  pl-otted on t h e  
same s c a l e  coord ina tes ,  

With these  l i s t i n g s ,  a f i n a l  search  f o r  i ncons i s t enc i e s  
should be rnade anlong a l l  subareas of similar na ture  and between 
ad jacen t  ~zl?s~%-@as. S u b s t a n t i a l  d l f f e r ences  i n  percentages o r  r a t i o s ,  
p a r t i c u l a r l y  where no reason i s  evident, i n d i c a t e  t h e  need f o r  
f i r t h e r  examination and. adjustment.  Any i r rdividual  m 2 u e s  based on 
t h e  D W  which appea.r t o  be ~nusrxa l ly  h igh  o r  low, as compared wi th  
t h e  averages f o r  t h e  e n t i r e  S t a t e  o r  f o r  subareas o f  s i m i l a r  na tu re  
and size, should be questioned: ''1s t h e r e  v a l i d  reason for  t h i s  
value be ing  higher  ( o r  l o v e r )  t han  t h e  avexage?" AdQustments should 
then  be  nade, a s  necessary, by r epea t ing  t h e  e s s e n t i a l  p a r t s  of s t e p  
5. 





Step 5c, --Adjustment w of s-dbarca. t r a v e l  es t imates  - 
On iuhe b a s i s  of the per -capi ta  and, per-mile W values  and 

the  s e r i e s  of percentages, computed I n  s t e p  5b, comparisons a r e  
made for each subarea (and i t s  road systems) ind iv idua l ly  and among 
a11 subareas. I n  addi t ion  t o  t h e  values j u s t  c i t ed ,  o t h e r  a v a i l a b l e  
Indica tors  such as land area ,  population, and socio-economic f a c t o r s ,  
should be used; handling o f  such f a c t o r s  ms suggested i n  s t e p  4. 
Com~rzrisons should he mde,  subarea by subarea, wi th  t h e  guidel ine-  
value cs"cmtcs rnade i n  s t eps  l b  and 3b. 

Sizeable incons is tencies  will almost c e r t a i n l y  be  noted i n  
many cases.  For  e x & q l e ,  a subarea vhich i n d i c a t o r s  show i s  
barge& rural  would not  be expected t o  have a high p ~ o p o r t i s n  of i t s  
t o t a l  DW! classed  as urban, Similar ly,  a subarea wi th  l O  percent  
of tlae S t a t e ' s  populat ion should. o r d i n a r i l y  account f o r  a larger 
ysogort ion of the  S t a t e P s  t o t a l  t r 8 v e l  than  a s i m i l a r  subarea o n w  
ha l f  as popu2.o~~.  

For a l l  subareas (and t h e l r  road systems) where such inconsis-  
t enc ies  appear, a reviii'ih;~ s l ~ s u l d  be  ~nade of the  base data and 
a s s ~ m p t i o n s  used and the  process employed t o  der ive  the  DTiY e s t ima tes  
from them, In additLon, any condit ions of possTble inf luence  t h a t  
mi.ght cause a seeming Inconsistency should be sought and inves t jga ted:  
f o r  example, a mre3. subarea may have a m c h  higher  proportid'n of 
t o t a l  S t a t e  t r 8 v e l  tksan a simjlar subarea because t h e  fPrst is 
traversed by an  I n t e r s t a t e  System route  while the  second i s  not ,  
Recreation and r e s o r t  a reas  w i l l  be  troublesome unless  s p e c i a l  
adjustments a r e  made f o r  them, as described elsewhere, 

The initial DVM fo recas t s ,  a s  a r e s u l t  of t h i s  review, should 
be approprIaJcely- ad jus t ed  t o  co r rec t  i d e n t i f i a b l e  e r r o r s  of f a c t  o r  
judgement %nd t o  e l i n i n a t e  obvious incons is tencies ,  so  t h a t  a l l  
subarea t r a v e l  est imates,  a s  revised,  are Judged t o  be reascn8.ble on 
the  b a s i s  both  of internal cons idera t ions  and i n  r e l a t i o n  t o  one 
another and t o  the  S t a t e  as a whale,  



The adjusted DTQC Sorccasts  f o r  the subazeas (and t h e i r  road 
systems) slmuld ;aow be added "t obtain trrPal Xtaze totals, These 
should be compared with the ~ t a t e w 4 d e  to t a l s  developed in step 2, 
a.n6 i f  there w e  d-Lfferences of more than 20 to 30 percent,  t h e  
review and adJustmelzt process just  deser5bcd should be repeaeed to 
i den t i fy  and ellnuinate any r e m i n i n g  xmjor inconsistencies &hat are 
charac te r ized  by extreme (relati EVC 1 values, 

Fina l -b ,  a psaport  Tonal acrclss- the-board a3 justlmrt should be 
made to a31 subarea t rave l  foreca,s&s by fac.t;oring (~u.sing ratios of 
the subarea, e s t l m t e  "etadal to tthc scateh7f.de control. t o t a l s  from 
step 2)  so tha,d, as f t n % P l y  adjusted, t h e i r  totals equal. the statc- 
wide conLrol totals, 

Th? s completes the inf t ial  development of travel e s  timetes 
although subsecpent s t eps  my :irrdica,te .(-,he need to repeat step 5, 

6 ,  --Independent r e v i e w  of forecasts  
-----em ** ------------.-- 

The stabewide and scbarea 1990 t9"ave.l forecasts developed in 
steps 2, 3, an& 5, and relevant  cizta, includirig those dcvelo-pa in 
steps lb, and. 4, shoula be reviewed by several staff persnrmel other 
than  those who actually performed $he work, The revjewers, of codrsc, 
should be Zamilrar v i t h  t h e  Sta te  an3 with the var$ous fo recas t ing  
technlgues t h a t  were or rJgh% have been used, 3'01-ecasts for urban 
stuclg area:; or speelal plannxng stilCu areas should be reulewerl, by 
the s t a f f s  of those study areas at I.eaet twice: !"krstp ear ly  in 
the process .rqhen inxtial f o r e c a s t s  for all. areas have Fee2 rnadc 
and adjusted, by eoqletjan oT steps 2-5, a d  seccmd, when s teps  
1-5 have been comp3ae'Led, In making these revievs t h e  3 ndiu5.dua.l 
study. staffs should, of course, h-,re a~ailsble t h c  forecasts far 811 
other study ayeas, 

As discussed in sectLon I, cor~~prehensive and constructivc 
review toy oSSicid7s and p:iaaning s t a f f s  of %he S-tete, coimties,  
c i i - i e s ,  and the Btire&u of Pu.'01T@ Haads 'ex imnpar-ta~,%, These revie~qs, 
made both, i~?depez-ldent.ly and i n  collaboration w9 th the S t a t e  est5ma.t- 
%ng staff, should s t r~ng ' ihe i l  t h e  valldl"6.y of the p r ~ c e d ~ r e s  ultimate-- 

used, and sbouLd :Lend confidence in and zupport of t h e  r e l i a b i l i t y  
of t he  estixmtes, 



It skAouId be recognized t h a t  r e s p o n s i b i l i t y  f o r  the e s t ima te s  
ss i thln the S t a t e  rests with  the S t a t e  highway department, where a l l  
c o n f l i c t i n g  opinions and ju-dgmen'cs m u s t  be resolved.  

As noted elsewhere i n  the manzral, 2 t  is  necessary t o  nmke 
S t a b - l i n e  cheeks w i t h  ad jacent  S t a t c  highway departments. Where 
s t g n i f i c a n t  d i f f e r ences  i n  es t imates  occur concerning t r a f f i c  
volumes of major f a c i l i t i e s ,  they should. be reso lved  jo in tky ,  

Step 7, --F'inaE revf ---.-~ ews and ad  j u s t m n t s  

A s  a esnsequence of the independent reviews p re sc r ibed  i n  
step 6, e s t i ~ m t e s  for some sukarea may be ad jus ted ;  indeed, it is 
poss ib l e  tinabsome of  the s~atewide f o r e c a s t s  In table TF-I may b e  
revised, which would r equ i r e  r e - f ac to r ing  a l l  subarea e s t ima te s ,  
Whether the adjustments are r e l a t i v e l y  Pew 0% many, i t  w i l l  be 
necessary t o  repeat some o r  all of t h e  processes  i n  s t e p s  2, 3 ,  and 
3 unLil s a t i s f a c t o r y  estimates a r e  obt~..ined, cons ider ing  s ta tewjde  
con t ro l  t o t a l s ,  urban area f o r e c a s t s ,  and independent reviews by 
other ana lys t s .  





Functional syssems and functional systems characteristics 
to be applied d~~ring the development of the 1990 fx.uiction%l plan 
for needs evaluation are basically the same as those in the 1968 
base study. The following pages generally duplicate the descrip- 
tLons of the characteristics of the basic funct5onal systems and 
their subsystems as they appear in the 1968 mnua2 for: 
(l> Rural areas, (2) urbanized areas, and (3) small urban areas. 
The primary functio~al categories to be used in thjs study for 
each of the three area types are presented in table 2-1. 

Table E-l_ --- The hierarchy of Pdnctional system 

Principal arterials Principal arterials I Principal arterials 

Minor arterial roads Minor arterial streets Minor arterial streets 

Collector roads 

Local roads 

Collector streets 

Local streets 

Collector streets 

b c a E  streets 

Slrzce there  is a wide variation In the @hameteristics and 
magnitude of service $hat w i l l  be provided by each of these basic 
functional systems, further stratification of routes Tn these 
systems is prescribed to %nsure greater comeistency and uniformity - f o ~  analysis, Ln m m l  areas, routes on the principal arterial 
system arc to be identified as Interstate and other principal 
arterials; and rou-tcs on the collector road system are to be 
siua3cEassifSed as major calkstor roads and minor collector roads, 
In ~ l a h a n i ~ ~ d  and smll urban areas, the routes on the principal 
arterial system are to be identlfled as Ii~tcsstnte~ other  freeways 
and expressways, and ~ther principal arterials. 



For in.E;c--nal use, States may desire to tbrt'ner str 'n t i t 'y  
routes wlthln the basic Punctionai systems. For this study, 
data f o r  a q y  a-ddl tlonal substrratificationf: shttl L b e  aggregated 
and repor'ced for the systems and bzratifications discussed 
a,b cve . 

F'rtcttonal Systems for Rural Areas 
s-----m-L%--* --* -------------m - 

13u~a3. roads consist. of those i 'acill ties that &re outside 
sf the 1990 u ~ b a n  b~unoarics psoeocted for this suudy, They 
are to be c1ass:flcd into four 1ia2or systems: Pri~cipal arterials, 
minor aste%-iai rczads, mjo- r  ~ l n d  minolb csol_lector yoads, and LoeaL 
roads, 

GutEdeliraes for -i;he ex-bent of' mileage on -these systems are 
sucwn in t.ablr E-2 ( g a g e  E.-~-?)& 

Hura, l  pr%nc.i pal arter2ai sy stem 
----* --- *---- 

The rural pr ine ip&*l  arterial systea for 1990 wll l esnsi s t 
oT a eorznec Led mrai Y I . ~ ~ W O  rk of'  coc t.7 ~ U O U S  routes having the 
folllowirig e h ~ r b c t e r f ~ t l e ~ : , : ~  : 

1, Serve p ~ o j e c t e d  corridor movements bav~ng trip Length 
and travel dcnsl uy ch&rar.tesG" s Lies indicative of sclbs LantiaE 
s tatewj de ox Tnte~s taLe  travel . 

2. Serve E/ a l l ,  or vi r tu-a l ly  ail, iggO urban areas of 
5Ci,OOO and over p;pula=;inn end a l a r g o  mJorJty of thost. w i t h  
population oP 25,000 and over, 

3 .  P ~ o v l d e  a~ : ~ I e g r ~ L e d  network vlth~mt s tu=l  conaeetioas 
except xzihcre unusuaL geogi-aphi c o- traff i s; r9ow s o n d i t i o ~ ~ s  d.j c t r t te  
otherwise ( e  . g . ,  l a~ t~e rne t i o . i a l  baij.ra&ry canneccions and cowmcc t- 
i o n s  to eoas-kal e i t l e s ) .  

" - - - - - - -> 

The term "se-ye" i e  difficult to define on a naii onal basJ s 
sJnce it varies a e c o ~ d x ~ g  i n  tFie size of  t h e  usbar area,, Lhe functional 
system under constd~ra-c%on, and the effects of n a t u r a l  b a r r j e r s  where 
they e x i s t .  As a gulde f"or this r t u d y ,  the sc~ral prlncjpal ar ter ia l  

p- 

systihln mj7 be cnsis idered Lo "servefT an urban area if t he  system 
ei6vhe.r p)ej;li;"ates the urban boundary, or comes within 10 nrrles of zhe 
ecneer r3f  the place and 1s within 20 rnlrrutees estfrrated travel 
time (off - w a k  per~.:ds)  o.F' the ccn ter  o f  tne  place via a rvljnor 
a cicvsiai =il  ghway, I'Pe ~"~*r&j_ minor as t e r l s i  mar31 qys tern "servesrr an 
urbaq area :r the syseem either pene t ra t e s  or c m e s  w i t h i n  2 mlbes 
o r  the urban boundary 



I n  the  more densely populated S t a t e s ,  t h i s  c l a s s  of  
higl~way inay not  i.ncl.ude a l l  projected. heavi ly t r ave l ed  rou te s  
warran.ting mw.lttilane irnprovemen't;~ . It i s  Likely, however, t h b t  
5.n t he  niajorlty of Sta.tes the  p r i n c i p a l  a r t e r i a l  system w i l l .  in -  
clude most, i f  no t  a . l l ,  fut;zre r u r a l  freeways. 

The p r i n c i p a l  a r t e ~ i a l  system should be  s t r a t i f i e d  i n t o  
the  f o l l ~ k ~ i n g  t w - 0  ca tegor ies :  

I n t e r s t a t e  System--The - I n t e r s t a t e  s u b c l a s s i f i c a t i o n  should 
includ 500-mile I n t e r s t a t e  System. 

Other p r i n c i p a l  a r t e r i a l s - - T h i s  s u b c l a s s i f i c a t i o n  c o n s i s t s  ----- 
of  al.1 e x i s t i n g  and projec ted  n s n - I ~ t e r s t a t e  p r i n c i p a l  a r t e r i a l s .  

Rura.1 ininor a r t e r i a l .  road -- system - - 

The mral minor a r t e r i a l  road system f o r  3990 should, i n  
conjunct ion wi th  the p r i n c i p a l  a r t e r i a l  system, form a r u r a l  
netb~ork k~&ving t h e  Tollowing c h a r a c t e r i s t i c s :  

1 Link c f t i e s  and l a r g e r  towns - l/ (and o t h e r  t r a f f i c  
genera tors ,  such a s  major r e s o r t  a r e a s ,  that are capable of 
a t t r a c t i n g  %rave l  ovey s i m i l a r l y  long d i s t a n c e s )  and f ~ r m  a n  
in t eg ra t ed  nekdork providi-ng i n t e r s t a t e  and intercoul i ty  s e r v i c e .  

2.  Be spaced a t  such i n t e r v a l s ,  c o n s i s t e n t  wi th  
popitlation dens5ty, so t h a t  a l l  developed a r e a s  of  t h e  S t a t e  
a r e  w l th in  a r easona l~ le  dLstanee of  an a r t e r i a l  highway. 

3 .  Pr3v5.de (because of  t h e  two c h a r a c t e r i s t i c s  def ined 
lrmnediaieLgr above) s e m i c e  t o  co r r ido r s  w i th  t r i p  lengths  and t ravel .  
dens i ty  g r e a t e r  than  those predominantly served by mral c o l l e c t o r  
o r  l o c a l  systems. fiilinor a r t e ~ i a l s  t he re fo re  c o n s t i t u t e  rou te s  whose 
design should be  expected t o  provide f o r  r e l a t i v e l y  high o v e r a l l  
t r a v e l  speeds, wi th  minirnwn in t e r f e rence  to through movement, 

* --- 
i t i o n  o f  a " la rge"  town, i n  t e r n s  of  1990 

populatTon, cannot p e  a r b i i r a r i l y  detesmined i n  such a way a s  will 
f i t  a11  Xis tes .  I t c a n  be determined i n  each S t a t e  during Lhe 
c l a s s i f i c a t i o n  process  by bu i ld ing  the system "from t h e  t o p  down," 
i n  terms o f  s i z e  of p l aces  t o  be served, and evaluating success ive  
system increments on a djrninis l~ing r e i u r n s  b a s i s ,  J n  terms of 
popula t icn  service o r  t r a f f f c  s e r v i c e *  



3uraL coLLector yoad sys  tern 
- - - = - - p m * a .  -. --- 

The rvrel coLieetor  rou te s  gene ra l ly  serve  t r a v e l  of 
primarily intracounty r a t h e r  thac Statewide impor%ance and 
constLtute  those routes 3n wnzch (regard.Less oP t r a f f i c  v o l ~ m c )  
prcdom5 nant  t r a v e l  dj s tances  a r e  s h o r t e r  t han  on a r t e r i d l  rou te s  . 
Gonseg~~en t iy ,  more moderate speeds may be t y p i c a l ,  on the  average.  

In orde r  t o  dei'iiae more c l e a r l y  the  characber i s t1cs  02 rural 
c o l l e c t o r s  f o r  th4ssCudy, tkis system should be s~~b.bcla.ssified 
according t o  the  f o l l ~ w i n g  c r j  t e r i a :  

E1ajqr c o l l e c t o r  sosds--These m u t e s  should: (1) Prw-hde ----- -A%----- 

service t o  any county s ea t  no t  on dn arterial rou te ,  t o  tne 
Larger towns no"cdiecil2f senved by the higher  systemsJ and t o  
o t h e r  traffic gener&tors o r  equivalent intr%county tmportance, 
such as consol ida ted  schools ,  shipping p o i n t s ,  county- parks. 
inipoi-tant mlnSng and agrieuizural a r e a s ,  e t e .  ; (2) l i n k  these places 
with nearby larger tawm o r  c a t i e s ,  c\r wi%h rou te s  of h-lghcr 
ciassif i c a t i o n ;  and ( 3 1 serve the more important intracounty 
t r a v e l  eosr j  dors  

Minor coELector roads--These routes should: (1') Be spaced ..------ 
a t  i n t e r v a l _ ~ ,  consis tel?t  with popui_ar,i on. density, to coLlect  
t r a f f i c  from l o c a l  ~ o s d s  a~7d b r i n g  a'il developed a'rveas within a 
reasonable dis Lance af a coJ Lector road; ( 2 )  provide scrvxce t3 
the  remarazi;ag srnalier eonununities; and ( 3 )  3 i nk  the  lo call^ 
i~nporSuant t r a f f i c  genera tors  wlih t h e i r  mral nln.l,erlar,d. 

Ruyal l o c e i  road. svstern 

The rural I.oca1 mad systeni should bavc t h e  fohlowlrag 
cha rac t e r i s t l '  cs  : (I) Senre pr"bmsr1ly t o  provide access  to 
a.dja,@ent land; and (2) provide serv ice  t o  t r ave l  cve r  re3a'eavely 
s h o r t  djstances as compared to c o l l e c t o r s  31- other higher  
systems. I ~ x a l  maads w i l l ,  o f  course ,  c o n s t i t u t e  t h e  m ~ % i  
x i l eage  no6 c l a s s i f i e d  as prir ie ipal  a r t e r i a l ,  r n i n ~ r  arterial 
road,  o r  eol lec  tor road, 

The systems c r i t e r i a  above hxve been expressed prinlsi.3i"ib 
in qua lS tz t ive ,  ~ a t h e s  than  quant i tab j  vc terms. Eecav.sc c~f 
anttcipa.Led v a r i a t i o n s  i n  geographic coriditions iFopula t ion  
dens? t y ,  spacing and s i z e  of c i t i e s ,  i e n s i t y  and p i t t e r n  gf 
road netw.sx-k) i t  is n o t  f e a s i b l e  t o  e s t a b l ~ l c b  uniforrn 1979 
nation~~7id.e criteria on s i z e  of populat ion centers, on trfp 



Tength and t r a f f i c  volume, o r  on spacing of  rou te s ,  t h a t  would 
apply t o  a11 fu tu re  systems i n  a l l  S t a t e s .  The r e s u i t s  of  
s t u d i e s  o f  f u t u r e  classification and needs conducted in many S ta tes  
throughout the  country do, however, show consideraSle consis tency 
I n  t h e  r e l a t i v c  ex t en t  of each. systenb, expressed as a percentage 
o 3 o t a l  r u r a l  road mileage. 

The 1990 systems developed f o r  t h i s  study are gene ra l ly  
~ x p e e t e d ,  i n  a11  S t a t e s  except Alaska and E i w a i i ,  t o  f a l l  wi th in  
the percentage ranges shown i n  t a b l e  E-2. Any except ion should 
be analysed and a n  explana.tion f o r  t he  v a r i a t i o n  should be  
included i n  the  n a r r a f j v e  r e p o r t .  

The higher  values in t a b l e  E-2 should apply t o  S t a t e s  t h a t  
w i l l  have a l e s s  exterlsive t o t a l  road network i n  1990 than  i s  
an.tLci.pated :in S t a t e s  of s i m i l a r  popuiat ion dens i ty .  In States: 
having a more ex tens ive  t o t a l  network, t h e  lower values would be 
expected t o  apply.  The r a rge  of percentages f o r  r u r a l  collectors 
i s  f o r  1990 i ,o ta l  ~ i l e a g e  of b o t h  major and minor col.lec?;or roads,  
and a p p l i e s  t o  the Statewide rura l .  mileage t o t a l s ;  t he  percentage 
i n  any p a r t i c u l a r  county m y  vaxy considerably from t h ~  Statewide 
average.  Areas having an ex tens ive  g r i d  p a t t e r n  of roads w i l l  
usb~a1l.y have a l e s s e r  percentage of c o l l e c t o r s  than  a r e a s  wherein 
geographic condit ions impose a res t : r ic ted  o r  I .ess reg.u.lar p a t t e r n  
of road development. 

Table E-2 Guidelines on e x t e n t  of mral func t iona l  systems 

Systems 
-n ---- 

P r i n c i p a l  a r t e r i a l  system I 2-4 
r 

P r i n c i p a l  s r t e r j a l  PI-us m_ino:r 
a r t e r i a l  road system 

Local road system 1 65-75 
I 

6-12, wi th  most S t a t e s  f a l l i n g  
i n  7-10 percent  range 

Coblector (major plus minor) 
road system 

I 
20- 25 



3knct iona l  Systems i~ Urbanized Areas ----- ----̂-- - ---- 

The f o ~ , r  f ~ r i c t i o n a i  systen--s f o r  u ~ b a n i z e d  a reas  a r e  urban 
pvi ne i pal a r t e r i a l s ,  mi  nuJ- a r t e r i a l ,  streets, e o l l e c i o r  s t r e e t s ,  and 
l o c a l  s i r e e t s .  I'ke d i f f e r ' c n ~ e e  i n  the  nature and i ~ t e n s l t y  of 
development be tveer  rural end urban al-eas caube these systems t o  
have cha rac t e r l sL ic s  t h a t  ape scmevhat d i f f e r e n t  from the  co r r e s -  
pondingly named ~ ~ ~ r a l  s y s t e m .  

Guidel ines  foso +,tic e x t e l t  of mileage and travel on these  
systems arc shown i i z  tab1 c E-3 E.-9). 

UFban p r i n c i p a l  ar LcrJ al sy s tern --- ----.. ----- 

E v e ~  ~ ~ b a a  envlr.>nnzenL wi13 have i n  1990 a, system of  s t r ee t s  
and h l g h ~ ~ z y s  whicl? can 7sa rdent  I f-fcd as unusually significant t o  the 
a r e a  i n  whleh I t  l i e s  i n  terms o f  the  n8ture and coroposrtion of 
travel it se rves ,  Zr, srral ILer urban a r e a s  f under 50,000) these 
facilities r a y  be  vezy ~irni t ,ed kn number and e x t e n t  arid their 
importance majr be pr imar i ly  der lved from the  forecas ted  se rv j ce  
provlded to t-ravel passing through the area. Ira larger urbtx.11 
a r e a s  t n e ; r  impqrt8nce a l s o  de r ives  from service  t h8 t  will be 
p ~ o v  ided ~o I U Y ~ L  o r i en t ed  traf f L C ,  but equally. o r  even more 
:mpsrtaat, frorn $he s c r v i e c  they provide 691: m j o r  rnovernen t s  within 
these urbanized dress. 

Thts systern of  s z r e e t s  and highways, c a l l e d  here t h e  urban 
p r i n c i p a l  ari;esL;xl. system, should serve  the  p ro j ec t ed  major cen.%ers 
of a c t i v i t y  of  a metropoli.ta,n a.rea, t h e  h ighes t  p ro jec ted  t r a f f i c  
vo%un?.c c o r r i d o r s ,  and t h e  longest projec ted  trip interch.anges; and 
should carry a hi.gh propor t ion  of the to-&l. pro jec ted  urban area 
t ravel .  or* n rninimrr: of rnf.!_ea,ge.. "I1.e sys-tern sh9vJ.d be in tegra ted . ,  
'both in:tera?_a,lly and between major m,raJ. connect ions.  

The prinripzl ar ter ia l  system sbould car ry  the m j o r  p o r t i o n  
of forecas ted  trips en te r ing  and Leaving the urban a r e a ,  as well 
as  t f ~ c  majori ty  of ihrough ~~ovcrncnts  desiring t o  bypass the central 
city, In aaaTlion,  Sorecas ts  o-slgniflcant i n t r a - a r e s  t r ave l ,  such 
a s  between major i n n e r  e%Ly commu~~icies ,  o r  betrqeen majo r  suburban 
centers  sl;ov,ld be served by t i l t s  eiass of f a c i l i t i e s .  Generally, 
t he  princrpal arteria L systetn ~ i 1 . L  coiraclj de w i t h  the major i ty  o r  
jmporta,r,t Intr.aur.San as w e l l  as intercity bus routes, Final ly ,  
t h j  s system i n  u~banized areas should provide cont inui ty  f o r  %I1 
ru raL  ar teri  a i e  which l r t e s c e p t  t h e  urban boundary. 



Because o f  t h e  na ture  of the t r a v e l  served by the  p r i n c i p a l  
a r t e r i a l  systelil, almost a l l  f i l l y  and p a r t i a l l y  control?_ed access  
f a c i l i t i e s  w i l l  be  p a r t  of thhs  f u n c t i o n a l  c l a s s .  However, t h i s  
system i s  not r e s t r i c t e d  t o  con t ro l l ed  acces s  r o u t e s .  I n  o rde r  
t o  preserve  t h e  i d e n t i f i c a t i o n  of con t ro l l ed  access  f a c i l i t i e s  i n  
subsequent t abu la t ions  which w i l l  be reqv.j.red, the  p r i n c i p a l  
a r t e r i a l  system should be s t r a t i f i e d  as fol lows:  (1) I n t e r s t a t e  
( c o n s i s t i n g  of t h e  urban p o r t i o n  of t h e  42,500-mile I n t e r s t a t e  
system), ( 2 )  o t h e r  freeways and expressways, and (3 )  o t h e r  
p r i n c i p i  a r t e r i a l s  ( ~ 5 t h  no c o n t r o l  of a c c e s s ) .  

The spacing 0% urban p r i n c i p a l  a r t e r i a l s  w i l l  be c l o s e l y  
r e l a t e d  t o  fo recas t ed  t r i p -end  dens i ty  c h a r a c t e r i s t i c s  of p a r t i c u l a r  
po r t ions  o f  t h e  urban a r e a s .  While no f i r m  spacing r u l e  can be 
e s t ab l i shed  which w i l l  apply i n  a l l ,  o r  even most c ircumstances,  
t he  spacing oE p r i n c i p a l  a r t e r i a l s  ( i n  l a r g e r  urban a r e a s )  may 
valy from l e s s  than one mile i n  the  h ighly  developed c e n t r a l  
bus inecs  areas t o  f i v e  miles  o r  more i n  t h e  sparsely- developed 
urban Pringes , 

For p r i n c i p a l  arterials, the  concept of s e r v i c e  t o  a b u t t i n g  
land should be subordinate  t o  t he  provis ion  of t r a v e l  s e r v i c e  t o  
major t r a f f i c  movements. It should be noted thdt only Pac i l . i t i e s  
w j th in  the  "other p r i n c i p a l  a r t e r i a l i s  subc lass  a r e  capable of 
providing any d i r e c t  access  t o  land,  and such s e r v i c e  s h o ~ l l d  be pu re ly  
i n c i d e n t a l  t o  t he  pr imtry func t iona l  r e s p o n s i b i l i t y  o f  t h i s  c l a s s  
of roads.  

Urban minor a r t e r i a l  s t r e e t  system 
--.,- 

The mirzor ar"cr? a 1  s t r e e t  sys  tern should  in te rconnect  w i t h  
and augment t h e  usban p r i n c i p a l  a r t e r - f a l  system and provide s e r v i c e  
t o  forecas ted  t r i p s  of  noder rate length  a t  a somewhat lower l e v e l  
of  t r a v e l  mobil i ty  than major a r t e r i a l s .  This  system a l s o  
d i s t r i b u t e s  t r a v e l  t o  geographic a r e a s  s m l l e r  than those i d e n t i f i e d  
w i t h  t h e  higher  system. 

The minor a r t e r i a l  s t r e e t  system inc ludes  a11 a r t e r i a l s  not  
chassiTied as p r i n c i p a l  and conta ins  f a c i l i t i e s  t h a t  p lace  more 
empl~asis on %and access  than  t h e  higher  system, and o f f e r  a lower 
l e v e l  of t r a f f i c  mobi l i ty .  Such f a c i l i t i e s  may be  expected t o  
caryy l o c a l  bus routes and provide intracommanity c o n t i n u i t y ,  b u t  
i d e a l l y  should noc pene t r a t e  i d e n t i f i a b l e  neighborhoods, This  
system should include urban connections t o  . rura l  co1 lec to r  roads 

wheresuch connections have not  been c l a s s i f i e d f ~ r i n t e r n a l  reasons 
as urban p r i n c i p a l  a r t e r i a l s  . 



'!?he spacing ot' minor arterie.l_ s t r e e t s  rmy- va:ry frcm l./e - 
1/2 rniie i n  the  c e n t r a l  busiriess d i . s t r l e t  t o  2- 3 miles  :l.n t h e  
subu.rban -fri  r ges ,  b11.t s h o ~ l d  ncrma.lQ be not rrjore "ban L m:i.lc 
i-n i.'.,).lXjr developed areas , 

IIrba,rr eck1.e~-tor  s t m e t  system 

l:'he coll.ecto:r s t r e e t  system differs f rom the  arterial.. systems 
I n  t h a t  fac i l i . t i c l s  on the  collector system may. pene t r a t e  neighborhoods 
Cltstributing trips from " c h e  arterLa1s t h r ~ u g h  the  a r e a  t o  t h e  u.lti.mate 
de~tination~whj ch nl.ay be 0x1 a I.oca!. o r  co l l . ec tor  s t r e e t ,  Converseu, 
i;he co l - lec tor  s t r ' e e t c a n  also be expected to c o l l e c t  trafPicr from 
2.oca.l s t r e e t s  i n  the neigliborhood and channel i t  i n t o  tP.e a r t e r i a l .  
systerns . I n  t h e  deveEopmer?.fv of the 1990 Pun.ctisna1. pl-an, use o f  the  
c o l l e c t o r  syste~n by thro.i.~gl? kraffiu sho'u:ld b e  dis@cura.gcd. 

The c o l l e c t o r  system shoc.hd ~ r o v i d e  lor both  land access s e r v i c e  

a n d  LocaL traffic mavernents within ~ e s i d c n t i a l  neighborhoods, 
camqercial a r e a s ,  o r  industrf  a1 ayeas ,  Such f a c i l i t i e s  could 
c o n t a n  t h e  c n l l e c t o r  po r t ion  of some -9us rou;cs* 

Urban Local s t n e e t  system --.--------- - - 
The local. s t r e e ' t  system corripri-ises all f a c i l i  l;:i.es n o t  on one 

c.T $be higher. systems. I t  serves pr i r rmri ly  Lo provide direct e c c e s s  
t o  a,b.uttirlg land and access  .to 'the higher orde r  sy's terns. It o f f e r s  
i- >. L,.Jc lowest Level of  mobilf ty a,nd should no"conta5.n bus rou.'te s . 
Bcrv-.ice to t h roug l~  t r a f f f ~ e  nmvemenl-; s'nou.lcl be del.i73cratejy discouraged, 
1% 5s assufied that each State wlil:: f'orecss-t; 1990 u:rban I.acal. st;r'eei, 
mileage on a s t a t i s L i  eal basis aceeptab1.e t o  Pti~nbPic R;a.ds - 
Extent of mileage -------- and t r a v c l  on urban systems 

"-em, -------- 

Table F--3 conLa9ns gulde i ine  ranges of travel volume ( V T ~ ) ~  
an0 inileage o f  e a c h  of t h e  f o ~ r  P U Y E C T ~ C ) ~ ~ I  sys terns f o r  r~rbaizi.ze6. 
axas .  It a s  e x p ~ c l c d  zhat t the  $5390 sysienls developed f g r  cach 
area will k l T  wl th l  n the perceni,age ranges shown, arU, exceptions 
si^lo~lc? be c a r ~ f u l l y  anaiysed a ~ d  explained. 



Table E-3 Gv.ideLines on ex ten t  of 
urban func t iona l  systems 

Sys tern 

- 
P r i n c i p a l  a r t e r i a l  system 11.0 - j 5 

Local s t s e e  t sys tern i Reminder  

Funct ional  Svsterns f o r  S m l l  Urban Areas 

15 "- 25 

5 - 10 

p r i n c i p a l  a r t e r i a l  p lus  minor 65 - 75 - 
a r t e r i a l  s t r e e t  systems 

The systems and t h e i r  c h a r a c t e r i s t i c s  l i s t e d  f ~ r  urbanjzed 
a r e a s  a r e  a l s o  generaally app l i cab le  'to small w b a n  a r e a s ,  The 
b a s i c  d i f f e r ence  i s  that, by nature of t h e i r  s i z e ,  mny smll urban 
a r e a s  wl.11 not  genera te  i n t e r n a l  t r a v e l  warrant ing urban p r i n c i p a l  
a r t e r i a l  s e r v i c e .  

Co l l ec to r  s t r e e  t sy stem 

Thus the 1990 p r i n c i p a l  a r t e r i a l  system f o r  s m l l  urban a r e a s  
w i l l  l a r g e l y  cons is^ of extensions of rural a r t e r i a l s  i n t o  and 
through  he areas. In ma.ny tn s t ances ,  t hese  ex tens ions  w i l l  be 
loca ted  so as t o  r e l i e v e  c r i t i c a l  s ec t ions  of t he  s t r e e t  system 
while  providing e f f i c i e n t  movement of t r a v e l  around ( e . g , ,  bypasses)  
and through the  a r e a ,  The l a r g e r  urban a r e a s  w i t h i n  t h i s  
populat ion group, particularly those above 25,000 popula t ion ,  may 
have major a c t i v i t y  cen te r s  which warrant  p r i n c i p a l  a r t e r i a l  s e r v i c e  
i n  a d d i t i 5 n  t o  t h a t  provided by ex tens ions  of  mral a r t e r i a l s .  

5 - LO 

The ex ten t  of the  p r i n c i p a l  a r t e r i a l .  system mileage and 
t r a v e l  w i l l  vary s i g n i f i c a n t l y  amang the smll  urban a r e a s ,  b u t  
will .  nornlzblly f a l l  witl?in t K g u . i d e l f n e s  shown 5n t ab le  E-3.  
Some snlall urban a r e a s  ray f a l l  above t h e  gu ide l ines  because of  
u.nusual geographical  csondi-tions o r  the  fact that the  c i t y  i s  
somewhat of  a focal p o i n t  f o r  s ta tewide  rural a r t e r i a l s .  



The eharact;.~rist5cs for the nlinor arterjal street sys%ems, 
eohlector s t r ee t  systems, and l acal street systems in snzall urban 
areas are similar to those For urbanized arees, 

-cia1 Urban- Rural Identification _xp-c- C-C-C-C-,.C-C-C- - ,--- - --C- 

The criteria in this section define urban and rural streets 
and higka~iays according to t'rielr Puinctional character, To assure 
f u t u r e  cont5inu.i.t.y of ".;he rural arterial systems through 1990 urbarz 
areas, 5.t 5s desikrabe to doub1.y identify (as indicated belaw) the 
.urban arte:rIa.ls which fo:rm. connec.tirs Idnks of the rural arterials. 
The -term "connecting I:inksU means those ur'ban routings which will 
provlde xnral- to-mrai continui-ty for the z w a , l  arterial sys-tesns. 
A colznecting link lnay traverse .the urban area from one b boundary to 
amther, or may' simply connect to another previously delineaked 
connecting I.fnk.  he mileage o f  any connecting llflk should nod be 
included more than once.) Tbc necessary contirmity may be provided 
by- bop or bypass rou-tes, It Is rccommenr?ed that the identification 
be made after both the .=ban and. I-ural  functional classirS'ications 
hzve been accomplished, 

As spesifi .ed 5.n 'the systems charaeteristfcs i.n -this appendj-x, 
ccdnr,ectlng ii.nks for bhe rura.1 princ:i.pal_ and minor arterial system 
w ' i i l  be on the urban prrineipa.1 arte~ial system (continuity for the 
rural Interstate wiii, or course, be provided by urban ~ntersta~e). 
Connecting links for a-ural principal arterjals shou1.d be identified 
prior to seie@t,ing those for minor arterials, The routing of the 
connecting link for a xraL principal arterial should normally be 
fairly d P ~ e s - t ,  while  that for a rv-r~.L minor ar te r ia l  m y  involve 
some inriireetion of t r a v e l .  

The following categories axe co be used in identifying the 
1990 conneetj ng links on the urban principal arterial systems : 

Other freewajrs and expressvays: 

Connecting links of non-interstate rnl-i principal 
arteriaLs 
Canneeting links of mral rdnor arterials 

O t h e r  urban prf n@LpaL arteriais : 

Connecting links of o t b c r  rural principel arterials 
Connecting Li:?ks of rural mlnor arterials 



Classification Criteria -- for Alaska, Iiawaii, and *- Puerto RLco -- 

The c1assifica"con of rural and urban systems in Alask8, 
Eawaii, and Puerto Rlco should general@ be consistent with tlae 
functional system cha~acicrixtics described in the preceding 
sections. However, there may be roads on. small islands or in other 
areas that may be isolated Tram the remaining parts of the State 
or Commonwealth, and Gone of these roads may meet the @riceria for 
classification as arterial because of the absence of long distance, 
through trips. Conversely, there may be undeveloped areas that have 
very few miles of collector and local roads. Thus, because of the 
co~lsiderably different geographic conditions existing in these 
areas as compared to %he other 48 States, the systems extent for the 
:mrab finc-tional classes m a y  vary a great deal from that shown in 
Table E-2. The systems extent for the urban functionaL classes 
shov.ld he fairly consistent with that shown in tabbe E-3. 





APPENDIX F 

T a b l e  P-4 

STATE LIAISON CPFICERS TO B U R U U  OF OUTDOOR REGRFATTBN 

Joe W e  Graham, Director  
Department of Conservation 
Administrative B u i l d i n g  
Montgomery, A l a b a m a  36104 

F ,  3. Keenan, Director 
Division of Lands 
344 Six th  Avenue 
Anchorage, Alaska 99501 

Roger GruenwaBd 
Outdoor Recreation Coordinating 

Csm~is s i o n  
2211 West Greenway Woad 
Phoenix, Arizona 85623 

COrnECT I CUT ---- 

Joseph N. G i l l ,  Commissioner 
Department of Wg~icu  Lture 

and Natural Resources 
Martford, Connecticut 06100 

lludolph .Tass , Director  of 
S t a t e  Planning 

S t a t e  Planning Of f i ce  
Thorns Coll ins Bui ld ing  
530 S .  DuPont Highway 
Dover, Delaware B 9981 

Josepk H e  Co le ,  Superintendent 
U, @, Wecreasion Department 
3149 S 6th St-seet,  N. W, 
Washington, D,  C. 20010 

Winston C. Beard (Dr.], Exeevtivc 
Director 

Arkansas Plarming Comnissisn 
Game & P i a h  Gomission BuildLrzg 
Capitol. Mall 
Little Rock, Arkansas 7220% 

CALIFORNIA --- --- 

W2Bliam Penn Nott, J r , ,  Director  
Department  o f  Parks and Recreation 
1416 - 9th S t r e e t ,  Rsm 1311 
Se cramento, Ca;+ f a r n i a  95814 

Harry R e  Wosdward, Disector 
Divis ion  o f  Game, P$sb and Parks  
Departmen% of Natural Resources 
6060 Broadway 
Denver, Colorado 80216 

Ney C, Landrum, D i r e c t o r  
F l o r i d a  Outdoor  Recseat ional 

Beve Poprnerxt Counc f l 
1543 Thomsv i l l e  Road 
Tallahassee, F lor ida  32303 

John L .  Gordon, Director  
Department o f  S t a t e  Parks 
270 Washington S t r ee t ,  S ,  W ,  
A t l a n t a ,  Georgia 30334 

She l l ey  M, Nark ,  Di rec tor  
Department  of Planning anmd 

Eeonoanic Deve L~pment 
426 Queen S t r e e t  
Honolulu,  HawaLi  96813 



WINE --- 
WflheBm M. Beckert, .Director 
Idaha Department sf Parks 
Statshoz~se 
Saise ,  Idaho 83707 

William E,  R u ~ h e r f o r d  
D i ~ e c t o r ,  Department sf 

Gonservatiorr 
400 Spr ing  Street 
S p r i n g f i e l d ,  Illinois 62.906 

Perley N, Provost, Director 
Department sf Natu ra l  Resources 
603 State Off ice  Bui ld ing  
Iwdiaa~apo%is ,  Indiana 44209 

Lamence S t u a r t ,  Director  
Stace Barks and Recreation Cam, 
Statehouse 
Augusta, Maine 04301 

Spencer P. E l l i s  
Director, Deparhzmewt sf 

Fores t s  and Parks  
S ta te  Office Building 
Annapolis, Psmryland 21 404 

Arehur BrowneZ1, Comissioner  
Dep~rtment of N a t u r a l  Resobrces 
S t a t e  Office B u i l d i n g ,  ~ o v ' t .  Center 
1 60 Ca~nbridge S t ree t  
Bos tan ,  8bseaeha1set$s 02202 

E ,  B.  Speaker, Spec ia l  Projects 
Coordinator, State Conserva%ion C 

State Off ice  Bufllding 
306 Fourth S t r e e t  
Bes MoTnes, Iowa 50319 

FA NSA S 
we--- 

Lynn Burris, Jr.,  Director 
S t s c e  Park a d  Resources Authority 
801 Harrison 
Topeka, Kansas 6 6 6 I 2  

Ralph A,  MacMulIan, Dfreetcss 
Depart~newt of bdatbara % Reso~~rces  
Stevens T, Hason B u i l d i n g  
k n s i n g ,  Michigan 48926 

Jar le  LeirfaXLom, Comiss ioner  
DeparLment o f  Conservation 
306 Centennial Bui ld ing  
658 Cedar Skseee  
St, Pawl, b'rimessta 55101 

MISSISSIPPI 
Frank Y. Grsschelle, Spec ia l  Asskarant 

to the Governor 
State CapFrol Building, Roam L57 
Frankfort, Kentucky 40601 

Spencer E ,  MedEfn, ComptroB%er 
Mf s s i s a f p p i  Park  System 
562 M i h n e s  Building 
,TacksonsMississippi 39201 

Lamar Gibson, Bisector 
State Parks and Recreation C o m i s s i u n  
Louisiana National Bank B u i l d i n g  
1.50 M, B i r d  Street 
Baton Rouge, Louisiana 70801 

Robert L m  hnkeson ,  Executive Sec .  
Inkere-ilgency Council. f o r  Outderor 

Recreation 
1203 Jef ferson B u i l d i n g ,  Box 564 
Jefferson $,Fey, Mlsssuri 65101 



NEW UQRK 

Robert F. Cooney, Ass i s t an t  Chief 
Recreat ion and Parks Divis ion 
Department of F i s h  and Game 
Mikchell  Building 
Helena, Montana 59601 

P/I.ebvin 8 ,  Steen,  Director  
Game and Parks Coarnw2ssion 
S t a t e  Capi tol  Building 
Lincoln, Nebraska 68509 

Eln~o J. De Ricco, Director  
Bepartnkent of Conservation and 
Natural  Resources 
Nye Building, Rssm 2x4 
Carson Ci ty ,  Nevada 89701 

R, Steward Kilbasne,  Cornisstoner 
Department of Conservation 
1220 Washington Avenue 
AZIsa,ny, New Mork 12206 

William L. Turner (Dr , ) ,  Di rec tor  
kpas tmen t  of Administrat ion 
Skate of North Carolina 
M l e i g h ,  North Carol ina 27602 

NORTH DAKOTA 

John Greens l i t ,  Coordimtor  
S ta te  O u t d o o ~  Recreat ion Agency 
S t a t e  O f f  i c e  Building 
900 East Boulevard 
Bisrs&rck, North Dakota 58501 

Roger J. Crowley, %P= 

Cornis s ioner  , Department of 
Resources and Economic Development 

S ta te  House Annex 
Concord, New Hampshire 03303 

Robert A,  Roe, Cs-m.issioner 
Department sf Conservation and 

Ecsnomic Development 
Trenton, New Jersey  08625 

NEW NEXICB 

Arthur  9, 0rti.z 
S t a t e  Planning Of f i ce s  
State Planning Office 
New Capi to l  Buildingp Room 484 
Santa Fe ,  New Mexico 87501 

Fred  E.  Mcmsr, Direc tor  
Department s f  Natural  Resources 
907 Ohio Bpar tments  Building 
Cs%umbus, Ohio 43215 

Robert 8. Breeden, Di rec tor  
I n d u s t r i a l  Developen% and 

Park Department 
518 Sequbyah Memorial. BuiPdi rbg 
Oklahrxna Ci ty ,  Oakahom 73105 

OREGON 

Kessl,er 8. Cannon 
Executive Secre ta ry  
Nakural Resources Corn i t t ee  
State Capitol  Bullding,  Room 124 
Salem, Oregon 97310 



I r v i n g  Har:Ei, Esecr.i?.ti' Dirersf-,or 
S t a t e  Pkan:l.ing Board 
Rox 191 , PFnanc~ .  B u i l d i n g  
H.ar.ri sburg  , l&finsy liranfa P 7128 

PasareEl , Dora ( M a s ,  ), A d m i n i s t r a t o r  
PubLre Parks  and Kecr ea t  xon A d m i n i s  t r a ~  zon 
P ,  0" 90x 3207 
Saaa Jaian,  P c ~ l r ? ; ~  R ~ C O  00904 

So&ra I , ,  Rego, Director  
Depar tmer~k  of hTaE:a-i.al i<eaources 
iiete3ranY s Kirn1oria1 I - ; ~ l i ' l  d i n g  
81'1 iaa.rk S t r e e k  
Pravidencc ,  l;c~.ode Islz?nC! 029C3 

John ii Yap ( C n i ,  ) 
D p p a r t m e i ~ t  o f  Parkc,,  Kecr ea t f o n  

nnd ;'c;~z:ism 
P ,  e. BOX a r i ~  
CoiumSia , Sonch C a r o l f m  29202 

Rabs r t  Hedgins,  D i ~ e c t o -  
be part men^ sf Laate, F i s h  and  Parks  
Staie O f T F c e  Building 
Pf  errc, Soitti. Dakota 5150~ 

.ii, Boyd C:arretLF Clnn~missicsrrer 
17zpart.x~t?n L: oi Ccrssea-vs.ti.oa 
2.611 l i f e s t  End Avenue 
i\j;;ashvl .L ie, I:ecrrzessee 37203 

Gordon E ,  ilargxpstcrn 
ExecutiLve Di rec to r  
Bapartment o f  Natural K e s o u r c ~ s  
319 Stste Zapitol B u i L d i n g  
Sa1.t Lake CLiy, Utah 84114 

Forrest E, O R P ,  Execative Director 
Znteragcncy Comrttee on Nardcal  

R E S O I I ~ C C S  
S tatehcsuse 
Montpel i ex Bernzont 05602 

E l a e r t  Cox, D i r e c  tor 
Comissi.un of Outdoor Recre~f ion 
Sinth S t r e e t  3 f f l c e  BuildPng 
N ~ n t h  and Grace Strzets 
Richmond, Virgrriia 2321 9 

Lcwis A ,  Bell, Chairman 
Interagency Committee for Ouhdoor 

Reckeat ion  
Pose O f f i c e  Box 14-89 
O i y n p i a ,  Washington 98501 

B e  I, Coftinnaffer (Dr,), Bi.:ectnr 
Federal - State Reratinns 
S t a t e  Off i c e  Buiidlng 
Charleston, West 1Tirginf-a 25305 

John A. BeaJe 
Depury Sscrecary 
Cepartrnent of hahukal  Resources 
7 ,  0 ,  Bnx 450 
?.r(Ydison) Wisconsin '33701 

8. t ten t io-a :  Alvin E ,  Nelson 



PR8CEDmES FOR BETEMENZNG AllTXAGE 
HIGRWPaY SPEED, AVAILABLE SEGBT DISTMiCE, AED 

PRESENT OPERATING SPEED 

As p a r k  s f  t h e  a n a l y s i s  of exhstii.ng urban freeways and 
expressways ,  r u r a l  p r i n c i p a l  a n d  rntnor a r t e r i a l s ,  and rural 
collectors with b,000 ADT o r  g r e a t e r ,  i t  w E l 1  be n e c e s s a r y  t o  
detnrrninc the  average hightt7a.y s p e e d ,  ava i lab :  e s i g h t  distance, 
and using these  a r d  ocher t r a f f i c  fac to rs ,  c a l c u l a t e  t h e  p r e s e n t  
o p e r ~ t i n g  speed s f  each highway sectLon, 

Average highway speed,  a s  iniciaiky i n t r o d u c e d  into 
hig5way capacity l i t e r a t u r e ,  was d e f i n e d  a s  " the a v e r a g e  maarimarm 
s a f e  s p e e d ,  o r  %he o p e r a t i n g  speed for  a passenger  c a r  over  a 
section of  hig2-nrzray d u r i n g  extremely low "zaffic d e n s i t i e s , "  1 /  
It i s  defined in the 1965 g&&ayCazaei'6_y M a i  d s  the  w e i i h t e d  
average s f  the d e s i g n  speeds w i t h i n  t he  s e c t i o n ,  when each 
sabsec t i sn  wf t h i n  t h e  s e c t i o n  i s  cons idered  t o  have an EndLv-;dual 
d e s i g n  s p e e d ,  

T h i s  appendix con t a in s  a recommended procedure f o r  conquting 
average highway speed where it is nor a l r e a d y  available. 1~ 
ut i1 i . z  es t h e  + a ~ & t ~ - N c t ~ u a l I  recsnmendatiosn of approximately 
$80 fee'c (0.15 mile) fo r  ~ h e  e f fec t ive  l eng th  of each curve,  Tangent 
sec t ions  and fiat (less than 4") curves are assumed t o  have d e s i g n  
speeds of 7 0  m i l e s  p e r  hour, The snaxi~xum superel ievat ion raLe  i s  
assumed to be 0.08 ft,/ft, (FKkere the superelevation r a t e  varies 
app rec i ab ly  from this, the curvaKure range shown f o r  each design 
speed may be a d j u s t e d  to f i t  t h e  a p p r s p r l a t e  r a c e  of supesel evation.) 

1/ New Methods of Capact ty  Be~errninet i ion f o r  R u r a l  Roads LEI. ETount;ai:=~~us -. 
T e r r ~ i n :  Schwender, H, C., Norrnann,G* Re, and Granurn, J,  O . ,  Highway 
Research Board  R u l l e t f n  167 (1357). 



A work sheet  for average hkgkhday speed calcvLation is 
shown in f i g u r e  63-2.- $he s teps  in its use are as follows: 

1. Far the s e c t i o n  of highway being analysed,  t a l l y  
t h e  t o t a l  number of curves in each des ign  speed 
grouping, i n  t h e  colunm headed "number o f  curves * ' '  

2 ,  FOB: each d e s i g n  speed  grauping Fa which curves 
have been t a i l i e d ,  select  from t a b l e  G-1 t h e  
travel $inre  in minutes carrespanding ta t h a t  
number of curves, E n r e r  this value in t h e  right 
hand column, labe led  " ' total t ravel  tLmen '' 

3 .  Tota l  t h e  number of aJ', curves and post this value 
at t h e  f o o t  02 the  "number o f  ~ u r v e s ' h d l u m n ,  

4 ,  From the Scatal ar~mber of curves, d e t e r m i n e  %he 
total curve l eng th ,  u s i n g  t a b l e  G - 2 .  Subtract 
t h i s  value from t h e  sec$ion length  to determine 
t h e  tangent  l e n g t h .  

5 ,  Compute tangexlt travel t i . m e  by multiplying sangent  
lengch by 0.84 min,/miie. E n t e r  t h e  resulting 
tangent  crave1 t i m e  i n  the right hand ea lum,  
headed ' t o t a l  travel. t i m e ,  '' 

6 ,  Sum a l l  e n t r i e s  i n  " tc iLaL t ravel  time" cs lum,  
D i v i d e  by the Length of s ec t ion  o f  highway and 
m u l t i p l y  by $8 to o b t a i n  average highway speed 
( U S )  in miles pe r  hour.  

7 .  Round to the. nearest  of the fallowing values : 9 0 ,  
60,56,45,40,35.  These a r e  the average highway 
speeds f a r  t h e  fami ly  s f  ope ra t ing  speed curves i n  
the  Highway Capacity Hanua 1, 

A sample calculation i s  shown on t h e  work sbeee, f i g u r e  G-1. 
For a ru r a l  s e e t f n n ,  t h ree  40 mph curves have been t a l l i e d ,  f o r  a 
t r ave l  time of 0 , & 8  a r i i n~ t e s ,  and seven 50 mph curves %or a k r a v e l  
time O Z  1.26 minutes ,  The total o f  t e n  curves gives a t o t a l  curve 
Length s f  1.50 mixes (lower t a b l e ) ,  This value i s  subt rac ted  from 
the sec t ion  Zengrh of 4,20 m i l e a ,  g iv ing  a Cangent l ength  of 2 - 7 0  



F i g u r e  G-l- -%ample average  highway speed ealcuPation 

WOmSBEEX FOP C&LECPH$hTING AVEMGE H E G H W ~  SPEED (mS) 

Tota l  trave 1 t hae 
Average Highway Speed = mkPh 

I /  Far a x h u m  euperelevation rate s f  0.08 fe,/ft. - 



Ta13lr G,-,_l--~?rw~eS tinme w -f.o:r; o.ur.ves of .vs,ri.ous design speeds - :L/ 

Travel t i m e  i n  minutes f31' r~urnber of C U ~ ~ B S  ind ica ted  

3.60 3 . 9 ~  1:.20 11.50 

3.oy 3,3h 3.60 3.05 

2.48 7-70 2.93 1.?5 3 : $ 8  

. j z  1.66 1 . 8  ~ . g !  2.18 

-I i'".^". '.% 2 .  ~ ~ a ~ - " ~ ~ l = ~ ~ ~ . i l w ~ ~ - ~ ~ - 3 - ~ ~ ~ ? ~ ? - . . % - . .  i-i--.-=-T-h--.----s-.7 *=--: 

T o t a t  curye l e n g t h ,  i n  miles, for nunber of curves i n d i c  

1 2 3 L  

I/ lkb?x G-1 der ived  by jmItiplyil?& t h e  Inverse o f  Che speed ( i n  ninutcs per die) by tl!e e f fec t ive  l e n g t h  of  
c l l r ~ c :  (0.15 rniiefi). 

/ T s a l e  C . 2  l a  t h e  e f f c c t i i e  cuiue JE-ngth ( o . ; ?  m i . )  r r rdl t ipl ied by the rhmiber of c u a r e s ,  



mi les ,  The l a t t e r  f i g u r e  i s  mul t ip l i ed  by 0.86 minutes per  
m i l e  ( f o r  70  mph. tangent speed) ,  g iv ing  a  t a ~ a g m t  t r a v e l  t i m e  
of 2 - 3 2  minutes,  T h i s  value i s  added t o  the previous ly  posted 
curve t r a v e l  times t o  ob ta in  a  t o t a l  t r a v e l  t ime of  4 .26 minutes.  
This value,  when divkded by the  t o t a l  s e c t i o n  length  and 
mul t ip l ied  by 68 ,  gives an average highway speed of 6 1  mph. This 
i s  then rounded t o  6 0  mph, 

In  order  t o  determine present  ope ra t i ng  speed, it will be 
necessary to es t imate  t h e  percentage o f  a s e c t i o n  l eng th  o f  2-lane 
highways having a t  l e a s t  1,500 f e e t  o f  s i g h t  d i s t a n c e  (as measured 
from t h e  he ight  s f  the d r i v e r s  eye t o  t h e  road s u r f a c e )  ava i l ab le ,  
Any a v a i l a b l e  da ta ,  buch as cons t ruc t i an  p l ans ,  e t c . ,  can be u s e d  
i n  this determinat ion,  

Where o ther  da t a  i s  not a v a i l a b l e ,  t h i s  va lue  can he 
estimated by t h e  f i e l d  inventory crew u s i n g  a method similar to t h e  
foLLowfng: F i r s t ,  t he  observer  ( s i t t i n g  bes ide  the  v e h i c l e  d r i v e r )  
estimates ahead 1,500 f e e t ,  I f  t he  pavement su r f ace  5s  v i s i b l e  
over t h i s  e n t i r e  d i s t a n c e ,  he records t h e  s t a r t i n g  odometer reading 
a s  ' i n s .  I% the  pavement s u r f a c e  i s  no% v i s i b l e ,  he records t h e  
read ing  as ' o u t ' ,  The crew then d r ives  over t h e  s e c t i o n  and t h e  
obsorves records t h e  odomeeer as ' o u t '  any t i m e  the  pavement 
surface gasses  from vl  ew i n  t h e  1,5010 foot  di.stance estimated ahead 
and as  'in' when the pavement s u r f z e e  1,500 f e e t  ahead comes back 
i n t o  view, 

This method f a r  i d e n t i f y i n g  the  "ina and ' ou t '  values of  
a v a i l a b l e  s i g h t  distance app l i e s  ~zhe the r  r e s t r i c t i o n s  a re  caused 
by vertical c u r v a t u r e ,  h o r i z o n t a l  curva ture ,  o the r  facts o f  design 
within t h e  right-of-way, o r  t r e e s  and permanen& type  bf I lboards  . 
Sight r e s t r i c t i o n s  such a s  those  caused by t a l l  g r a s s  o r  shrubs 
which could be  removed by r o u t i n e  maintenance would not  be 
considered. 

Having completed t h e  above, the l ength  of avai.lable s i g h t  
distance is obtained by subkraetkng each 'in' mileage reading 
f r o m  t h e  succeeding ' o u t '  mileage reading and summing t h e s e  



defferrences.  The percent  of avahlabLe s i g b h  d i s t a n c e  i s  then 
ca l_cu ia ted  by d i v i d i n g  the t o t a l  svafLLable length  by t h e  s e c t i o n  

r 2 l ength  and mu%tipbyFng by one hundred, [ h i s  v a l u e  shsuld khen  
be rounded t o  the neares t  18 percent  snd recorded on t h e  kurak 
&r$erj a H and GO: B ~ C C C P  W o ~ k ~ h e e t ,  

Present  O ----- 
r-3 k h e  p ~ e s e a t  opeca t ing  speed fw t h i s  s t udy  is used  as one 

medsure. o i  EuLerabi  k i t y  sf rural  highway s e c ~ i o n s ,  I& represenLs 
t h e  highesp over81 6 speed 8%: which a driver  can tvavel over the 
s e c r i s n  i n  favorable weather and under  prevailing tsaf f i e  
coridI:ion*; w i t h o u t  exceedfng t h e  s a f e  speed oev any p a r t  sf t h e  
s e c i i s n ,  

The operacfng s p e e d  curves . included i.n the 1965 ubxa_$1. 
GapacixKqnuaE (page 244 for freeways and expressways; page 294 ---- --- 
fo lP 0 t h ~ ~  r u r a l  ~ { I L L ~  l ane  highways; arad pages 310-312 fa r  r u r e l  
2-Lane higcways) are  &a be used in d e t e r m i n i n g  t h e  p re sen t  
operae ing  speed. The proper curve for the  existf ng highway 
sect ion (f1:eeway-expressway, other m u l t i l a n e ,  ar 2-iame htg'fiways) 
and the average highway speed s h o u l d  be selec~:cd,  For rural 
2-lane htgkways, t h e  yercer,t wf-th al- leasg. 1,500 terde aval l a b l e  
sFght d i s t a n r : e  (YLPYPI 57 on che rural worksheet) will a l so  be 
r e q u i r e d ,  E n t e r  kfre curve w i t h  *the vol~lme capac i fy  r a t i o  
ePresent ADT 'XKEF f ac to r  r e a d  up to 6he  a p p r o p r i a t e  cu rve  $---.I- & ------ v 

cxpaei t g r  
(average highway speed and available s i g h t  d isLance)$  and r e a d  
Lest t o  t he  operateng s p e c d ,  t o  the nea res t  mpE, T h i s  v a i a e  
shou ld  be recorded -is, f t e m  28 e n  t lae  Rural A r t e r i a l  a n d  &"01Leernr 
Garksheet  o r  i n  T L e m  ;3 of the Uvban ArLerf-al and Csilestar 
tni'orrksheet , 

R u r a l ,  2- lane  h i g h w a y  D T  4,000 vpd  Caparxey - 1,200 vph 
Average hightwy speed - 60 1np5 K-factor  0,15 
S i g h t  distance available on 40 yercenL o f  sec t ton  l e n g t h  



@%TI%gAT%NG RE1WiNING SERVICE LIFE FOR PAmWNTS 

I n  order  t o  determine year of def ic iency  and subsequent 
year s f  improvement for  t h e  sampled roads i n  t h e  needs s tudy ,  it 
i s  necessary t o  es t imate  t h e  remain ing  s e r v i c e  l i f e  a£ t h e  pavement. 
T h i s  r e m i n i n g  l i f e  Fs pr imar i ly  dependent upon f i v e  i tems:  

P. The present  pavement condi t ion  (PSR, PSI ,  or  equ iva l en t ) .  

2 .  The pavement s t r u c t u r e  o r  t h i ckness ,  expressed a s  the 
StructuraJ-  Number ( S N ) ,  s l ab  khbck~ress (D), o r  c o r r e l a t i o n  tl-lerets,  

3 ,  S o i l  Suppor t  VzLue ( S ) ,  o r  c o r r e l a t i o n  t h e r e t o .  

4 .  Humbier s f  p resent  equivalent annual  18-kip s ing le -ax le  
load app l i ca t i ons  (ELLLA) a p p l i e d  to t h e  roadway. 

5. Average annual r a t e  of t r a f f i c  growth. 

The f t r s t ,  second, and f i f t h  i tems are  entered on the 
eva lau t i sn  worksheets,  D e t a i l e d  i n s k r v e t i ~ n s  f o r  t h e i r  determinat ion 
a r e  contained i n  s ec t ions  SV and V of  t h e  manual. Items 3 and 4 may 
be derived as  follows : 

S o i l  -- (S) - The s o i l  support  va lue ,necessary  i n  
the earaluakiosa of f l e x i b l e  pavemerats, i s  expressed i n  an a b s t r a c t  
s c a l e  t h a t  can Re r e l a t e d  t o  c e r t a i n  s o i l  $%st procedures ,  Figure K - l  
shews a c h a r t ,  from Appendix E of the  W H O  In t e r im  Guide for the  
Design of Flexcble Pavement S t r u c t u r e s ,  whish gives a g p r o x i m t e  
c o r r e l a t i o n s  f o r  CBK, M-Value, and Group Index. The roadbed s o i l s  a t  
the U H O  Road Test have an S value  of 3.0, kken t h e  S value f o r  a 
p a r t i c u l a r  s t a t e  1s s u b s t a n t i a l l y  g r e a t e r  (S = 6 OR more) or 
s u b s t a n t i a l l y  less  (S = 1 , 5  or  less) %ban t h e  S value at t h e  MSHO 
Road T e s t ,  a n  adjustment must be made t o  ebe pavement s t r u c t u r e  va lue  
t o  account fo r  t h e  d i f f e r e n c e  i n  p e r f s r m n c e  abFl ity. Figure  H-2 shows 
the necessary adjustments.  



FIGURE W-& 60F4REiiAT ION GF4BRT- FOR ESI!MAt lNG SOIL SUBPORT* VALUE {Sj 



Figure J-I-2: Adjustment to pavement structure value to account 
for difference in Soil Support Value 

Decrease to Decrease to 

Increase to Increase to 



EL S s n o t  QntencYed that t h e  Sta tes  conduct  csmprebensive 
soil t e s t s  on each individuai pavement section under consideration, 
Rzther it %s sugges ted ,  because Lhe physical! prspczr t ies  and 
suppor tbng power sf roadbed so t1  R are relaced to t.l̂ re pe r f  crrmance 
aE FLexib3 e paveanents , Lhat r h e  general so i  I.& characteris Lies 
P k r o u g h o ~ ~ t  a cowaty o r  e o h L  ares. of a Sta%e be compared w i t h .  t hose  
at. L!le &&SHO Road Ts&'L, 

I?, -- gX&llgJ- Jg>:k&p-.,g-g~gL::&L - aciaa is used  to determi  
annual 68-ki-9 sLngie-axle l o a d  a p p l i c a t i o n s  (E&.A], 

EMaA = ADT x (% t o t a l  t r ucks  and csmbina~ions) x ( c r i t i c a l  
Lane fac tor)  x (18-kip  singla-ax!e equivalent  c o n s t a n t )  x 365. 

m ahe present  ADT a ~ d  che p e r c ~ n t  total Lxucks and cornSinatLons 
are eni-ered an  the w o r k s l - ~ e e t s  , and i n s  t r u ~ t i a n s  tor the i r  de te r ru ina t ian  
a r e  con ta ined  i n  sec t ions  EV and V of t h e  manual. The fol~owfng 
dLscussion expkains .[-he procedure f o r  deeermining t t e  1 8 - k i p  s i n g l e -  
a x l e  equivzilent  constan? an2 the cti~ical l a n e  f a c t o r ,  

The 18-kip axle-load equivalent e a n s t a n t  can be obtained f rom 
t h e  W-4 t ab les  o f  the State's annaal t r u c k  weight s t u d y  and  may be 
app l i ed  d i r e c t l y  Lo the .i-.oraT nt~mber of Larucks and ro.rabinatioas i n  
$he t r a f f i c  stream to ar r ive  aL the  riibrnber of equivalenf annual 18-kip 
s ing3 e axle- load a p p l i c a t i o n s  (EMLA) , as shown i n  t h e  examp4 e i n c l u d e d  
at the end a f  th i s  appendix.  

A d e t a i l e d  example explairaing the use  o f  tlae W-4 t ab les  in 
estimating equival ene a n n u a l  18 kip s5ngle  a x l e -  laad app l i c a t i 3 n s ,  or 
air.-rage d a i l y  load E;&LXbLS9 Fbi given on pages TCS 30 ~ n d  32. of Volume 4 ,  
Chapter  2x1, of %he Mtghwey P ' s e n ~ i a g  Program Manual (HBPM) . An 
e x p l a r e a t i o ~ ~  and s x a ~ i e  i s  a l s o  shown on pages 8 - 6 2  and A-63 af the 
" I n s t r ~ r c k i o n  KangaI  - 1970 Inteastare Cost Esrimaie, T.C shouhd be 
noted that t he  above c i t e d  examples are b a s e d  anpsn t h e  mean ABT f o r  
a, 201-year per i  a d ,  r c s b % r e r  t han  on ci9srealt equival ent. annual  18- kip 
single axbe-load a p ? l i c a t i u n s ,  as reqairedj by the proced~uare i n  t h i s  
appeadix f o r  c a l c u l  a t l  ng remafning pevemenh L i f e .  A l s o ,  the examples 
show ca l cuka t i an  O F  18 k i p  sGagie axle-load equiva len ts  Tor each 
vehicle t y p e ,  ~ r h e r e a ~  k E a j s  procedure uses one s r a l ~ e  for t h e  1 8 - k i p  
ax1 e-laad e q ~ i v a l e n l  c o ~ s  earr for ehe t s b a L  Cruck  L r a f f i c  m i x ,  which 
I s  o b t a i n e d  from the botkorn p o r ~ i o ~ :  sf the W-4 t a b l e s ,  



The 3.8-kip axle- load equ%valent  c o n s t a n t  f o r  Cotal t rucks  and 
combinations can be  ex t rac ted  d i r e c t l y  from khe s e c t i o n  o f  "18-KIP 
AXIIE EQUI$7&EmSH in t h e  W - 4  treble from t h e  "Annual Truck Weight 
Study" f o r  each Skate ,  This  c o n s t a n t  is I o c a f e d  in t h e  co4.umn fo r  
' T r o b a b l e  No." and on ehe l i n e s  f o r  "Rake Per l , O O O s '  f o r  either a 
f l e x i b l e  or  r i g i d  pavement. 

The critical l ane  f a c t o r  w i l l  be ob ta ined  by applying t h e  
fo l lowing  percen tages  : 

No, of Lanes 

4 or more 48 

I f  traffic isr one d i r e c t i o n  i s  being considered,  t h e  pre-c,edi.ng 
percen tages  r n ~ ~ s t  of c o u r s e  be d o u b l e d ,  

A f t e r  i tems k ,  2 ,  4 ,  and 5 have been e s t ab l i shed  fo r  a fEex ib l s  
o r  r i g i d  pavement sec t ion  and the  pavement s t r u c t u r e  v a l u e  f o r  t h e  
flexible pavement has been a d j u s t e d  t o  account f o r  i t e m  3 ,  the  
determination af  remaining s e r v i c e  l i f e  i s  a r e l a t i v e l y  simple % a b l e  
kook-up procedure.  To eliminate as much work as p o s s i b l e ,  f o u r  tables  
have been prepared based i n  p a r t  on t h e  L U H O  Road Tesk perfos~rrance 
e q u a t i o n s ,  

Tables K-l. and 3 - 3  are  fo r  r i g i d  pavements. Tables  H-2 and 11-4 
a r e  f o r  f l e x i b b e  pavements. Tab1es 3-1 and B-2 a r e  t o  be  used where 
t h e  minimum t o l e r a b l e  pavement s e rv i eeab iL i ty  r a t i n g  i s  2 , l .  Tab les  
R-3 and H-4 are t o  be used where the  m i n i m u m  Cokesable pavement 
s e r v i c e a b i l i t y  r a t i n g  i s  2 . 6 .  

' h e  u s e  of  these  t a b l e s  i s  i l l u s t r a t e d  i n  t h e  example below: 

Given : 

1, F lex ib l e  pavement - Medium (SN =. 3 .  I - 4 , 5 ) .  
2 .  S o i l  support  value - S u b s t a n t i a l l y  g r e a t e r  than AMMO 

(S = 6 o r  more). 
3. Present pavement condLtion - Pair (PSR o r  PSI -- 2 . 1  - 3 . 0 ) .  



'18ble II- L---RigE~":puvement-~emin4ng serv-lce Life  
(mininnuni tolcl-able condj tion-PSI<=-d-f,l') 

Aaunr i~~ I  traffic grad,bi 
- * * - "  -- --- - 

I to 3 uev-cent 

ugc 11-15 

(b&.0-7 0) 

6-10 



B b l e  94- 2-- Flexfb .bbe pavement- remining service  life 
(minimum to lerable  cond5. tion-PSt3=2, i) 



"ilable Ti-3--R~gid pavement-remaining service life 
( m l r i n z v a  CoSerab?e condition-PSEc2.6) 

1 percent and awl" 



Table H- 4-- P'lexible paveme~t-renaining serv ice  l i f e  
(minimum tolereable condition-PSW=~, 6) 



4 ,  Hintmum t o l e r a b l e  cond i t i on  - PSR = 2.1 .  
5 .  Present  ADT = 15,088, 
6 ,  Percent  to%aX t rucks  and combinstions = 12%- 
7. Number of t r a f f ~ c  lanes = 4. 
8, P e r c e n t  vehicles i n  e r i t l s a l  Lane = 40%. 
9 18-kip s i n g l e  a x l e  equivalent constant  = 0.726, 

20, Annual %zaffi.c g~owth r a t e  = 4%- 

1. From f-P" guee M-2, a mediem pavement structazre $SN = 3 3 ,  = 

4.5) with an S value of 6 or mmre must  be i n c r e a s e d  to a heavy 
pavement s tauc tuwe (SN = 4.6 - 6,O), 

3 ,  Table N-2 i s  entered Fn the general s ec t ion  Edentffied as 
"Heavy Paverrrec1t S t r u c t u r e "  and !'4-Q% Traf  fie: Growth Rate,  '"nder t h e  
column ""Pa~ement Candht ioa-Fa i rYp,  the ranges sf E&A values are 
searched until the range ccr responding  to the EALA of 189,216 is found. 
The years of remafning life i n  f ive-year  increments are read d i r e c t l y  
f r o m  the  caltama ''Years 0 2  Rhemaiaiag %i.Ee9' and t h e  l i n e  for the E&A 
range, As f l l u a t r a $ e d  in t a b l e  B-2 fo r  the example, the  yea r s  of 
remaining l i f e  are 11-15 pears, 

I f  the  8 vaiue  in the example above had been between 1 .6  and 
5-54, the  pavemenL s t r u c t u r e  value would r w t  have r e q u i r e d  a d j u s t m e n t ,  
GansequentPy , t a b l e  H-2 would have been e n t e r e d  i n  t h e  s e c t l o n  f d e n t i f i e d  
as "Medium Psve:~eas.t S t r u c t a ~ r e , ~ '  end $he years  of r e m i n i n g  Life wsaaid 
have been 1-5 years, 

A similar procedure is rollowed i n  de te rmin ing  t h e  years of 
remaining l i f e  f o r  rigid pavements, The procedure fo r  r i g L d  pavements, 
however, does not  r equ i re  adjusLments t o  t h e  s l a b  thickness b e c a u s e  
modifFcat%o~%s have been m d e  to t h e  dMH0 Road Test perfarmnce 
eqvaCFsns as discussed  below, 

It F s  recognized t h a t  %he U S K O  Road Test performance equaeions  
per taFn s t r i c t l y  to only those experimen&al condiCions  that preva i l ed  
a t  kahe Road Test., It i s ,  eherefore, u n l i k e l y  that a s t r t e t  application 
OF the M I 3 0  Road Tes t  equations would y i e l d  values sf remaining l i f e  



entirely s o q a t i l s l e  w i t h  the  experience of t h e  ind iv idua l  S t a t e .  
With t h i s  in mind, the Road TesL p e r f o r m n c e  equations have been 
modified i n  t h i s  procedure t o  account f o r  condi t ions  more t y p i c a l  
of a c t u a l  experience then those  a t  t h e  M E 0  Road 'Test. Also, 
t h i s  procedure provides f o r  ad jus  trnents t o  account f o r  subgrade 
support  condi t ions  d i f f e r e n t  from those  a t  t h e  M H O  Road Tes t .  
These m d i f i c a t i o n s  and provis ions  should bring the r e s u l t s  
expressed by t he  Road Tes$ performanee equat ions into bet ter  
conformity wiLh actual pavement l i f e  experience. 

These modif icat ions do no t  m t e r i a l l y  a f f e c t  r e s u l t s  on a 
systemwide bas%s f o r  t h i s  needs s tudy ,  bu t  are not s u f f i c i e n t l y  
accura te  for use by a Stake i n  developing such items a s  a pavement 
overlay program. Such programs r e q u i r e  more d e t a i l e d  information 
which t h e  S t a t e  may have a v a i l a b l e  from M H O  " S a t e l l i t e  Studf es" 
and s t h e r  similar s t u d i e s .  

Should a S t a t e  have a procedure f o r  de t e rmin im remaining 
s e r v i c e  l i f e  which they considered would be more a p p l i c a b l e  t o  
t h e i r  l o c a l  condi t ions ,  then t h e i r  procedure may be used i n  liere of 
t h e  procedures o u t E n e d  above, provided documentation of t h e  process  
i s  furnished $0 and approved by the BuseauPs d i v i s i o n  o f f i c e .  It i s  
a lso realized that many S t a t e s  have more p r e c i s e  methods of  measuring 
t h e  present s e r v i c e a b i l i t y  i,ndex (PSI) ,  structural number QSN) , s o i l  
support va lue  QS), etc,, than has been ind ica t ed  i n  t h i s  m n u a l .  For 
those S t a t e s ,  a method of determining r e m i n i n g  s e r v i c e  l i f e  based 
on more extensive cons idera t ion  of t hese  variables has been developed 
and will be made a v a i l a b l e  upon reques t .  





T H I S  WPPERBIX CONTAINS SWHPkF SETUPS F O R  CREABEME THE RURAL 
AND URBAN S E C T I O N  D&PW S U B M I T T A L  TAPE FROM THE CARDS 
CONTAINING THE WORKSHEET BNFUWMWTION. NO A T T E M P T  1 S  @WDF 
T O  V E R I F Y  THAT THE DATA I S  C O R R E C T  AND CONTWINS NO I N V A L I D  
CHARACTERS*  BT Z O  I M P E R A T I V E  THWT EACH S T A T E  V E R I F Y  THAT THE 
C 4 R D S  PUNCHED A W E  CORRECT B E F O R E  A T T E R P F I M G  PU CREBTE THF D A T A  
SURMITVAL T A P E ,  

W SAMPLE SETUP $ 5  INCLUDED FOR %N[TI&LIZ%NG THE D A T A  5 U B M I B f B b  
TAQF WITH THE C O R R E C T  V O L U M E  S E R I A L  N U M B E R  B S  DIJTLINFD If4 
S E C T I O N  E IGHP OF T H I S  MANUAL, T H I S  % N I T 1  A L I Z A T I O N  MUST 
RE FEPFORUED BEEPRE AMY OF BHF SUBSEQUENT J O B S T E P S  A R E  
EXECUTED, 

A FFW GENERAL GOWMFNPS ABOUT THE SBMPLE SETUPS b O L L B W p  5 0  THAT 
EACH S U B P I T f  HNG AGENCY M A Y  BAEkOW T H F  SFTUP T O  CONFORM TO 
T H E  REQUKREYENTS DF T H E  P W R T E C U L A R  I N S T A L L A T I O N  WHERE 
P P O C E S P I N G  H I L L  T A K E  P L A C E ,  

11  PROGHAWS BPRCOPY R N D  RFFORMv WHICH A R E  C O Q B A P N E D  I N  THE 
SYSTf  M S h O  URBAN TQANSPOPTWT l OM PkAMNI  NG P A C X Q G E  
DISBRBBUTED S E P A R A T E L Y  B Y  THE O F F I C E  O F  P k A N N B M G p  BUREAU 
OF PUBi I C  R Q A R S  H A V E  BEEN USED I N  COMJUMCBBON WITH THE SORT 
P R O G R A M  SUPPLIED B Y  % B E  TO FORMAT T H E  DWTW SUBMITTAL 
TAPE, THE USER IS REFERRED TO THF DOCUMENTATION MANUAL 
SCBPPLFED W P  PI4 THE P % - A N N  KIVG PACKAGE FOR S P E C l F f  C I M F O W M A V B O N  B M  
RPWCOPM AND R F F O R K ,  AND 8 9 V  P U B L I C B T I O N  F O R M  t2W-4543-5 
FOR S P E C I F I C  H N F O R r A T I O N  OM THE S O R T l M E R F E  PROGRAM; 
I T  gS ASSUMED THAT THE D A T P S E T  NnMED PLANPhC 15  THE 
J O B  L f B R A R Y  FROM HHHCH BPRCDPV AND REFORM # I L L  B E  EXECUTED, 

2 1 S P A C E  RLLOCBTED HN THE S O K T F Y  'OB STEP WS P R E U I C A P F D  QM A 
S Y S T F M  H 4 V I M G  A 2314 D I R E C T  A C C E S S  S f n R A G E  F A C I L I B Y e  
THF 5PbCE BLCOCATED I S  SUFFYCBEMT FOR S O R T I N G  APPROXBHWTEkV 
5 3 ~ 0 0 0  C A R D  I M A G E  RECORDS-  

3 F P L E A S E  NSTF T H A T  T H E  DCB I N F O R M A T I O N  F O R  THE TWPEI DWTASEB 
USFD B Y  PWDGRAM REFORM HdS BFFN DEFINED 90 THAT $WE OPERATING 
S Y S T E Y  A C C E S S  YETHODS MILL T R E A T  B H R F f  C A R D  I M A G E S  AS ONE 
I N P U B  LOGICAL.  R E L O R D ,  $Has W E F E F W N ~ T ~ Q M  15 F S S E N B B W L  FOR 
T H E  P R O P E R  E X E C U T I O N  OF PROGRAM REFORY, 

+ + * * SAMPLE SETUP F O R  8 N B B % k % I % F N G  THE D A T A  %UBM%TTA% T&BE + @ * 4 * 



* * * r%: 9 SAKPLE 5 E l U P  FOR C R E A T I N G  RURAL DATASEY 8 * rig * 6 

B / P 3 3 4 0 n 0 2  JOB 3 3 6 0 p r J - B e  G R W N T w r N S G & E V E k ~ l  
B P J Q R L I R  BD O % M W & ~ P $ A H P W C + D I S P = S H R  
I / C B P Y  F X E t  PGRsBPRCOPY 
/ JDPNTAPE OD %VSOUT=B 
$ /SV%RBEMB DD SY50UTsA 
I P T B P E O  CD D S N & W E ~ ~ C R ~ ~ W A L ~ E ~ B I S P ~ ~ ~ ~ E ~ . ~ ~ P B $ ~ ~ ~ ~ ~ & % T ~ S Y S D A F  
B /  0 @ ~ = k R E C F H ~ F B ~ B W F t k ~ 8 O ~ B k . K S B h E = 3 6 C 3 r Y ~ p S P A C E ~ ~ ~ Y L ~ ~ 3 ~ ~ ~ ~ R L 5 E ~ C ~ ~ ~ ~ G ~  
/ !TAPE1 DB * 
8@m$8~**$~9~~&8***@f&~81&u**$:b*a*~rgS**@*8f***@**@@*********&**@~*G*@****~*@ 
* rg7 

* * 
6- D A T A  C A R D S  @ 
8 Sa 

Z * 
~~~**$*t~**$*~$**$*~re%n8g1%**e*$**i$:a$x9~*************a*ee**************e**** 
/ 8 
/i* THE NSXT S T E P  S D R T S  THE BAT$  eBttiDs 
6%SOWTEN F X E C  SORTD* $ A R ~ 4 e % G W P ~ '  WSS=APP 
6 & S O R V , S O R T i M  DD D S ~ B M E - * , C B P Y ~ T b P E ~ F D H S P - ~ O b O O B E L E T F B  
i/ D C B - i R E & F k = F B s L R E C C ~ 8 O ~ B B K S I % I F ~ 4 6 C ) O ~  
BBSOWP.SORTOUT DL9 D S N A M E = % o R T F D , R U R a L e l i A F & ~ ~ ~ ~ P ~ ~ k . $ E H ~ P A s ~ 8 ~  
P P  V D k U ~ ~ F ~ W f F ~ + ~ $ O B L E B O 8 C R ~ C R E C F i a & ~ F B t i h R f $ , R ~ 8 O ~ B L K S ~ Z E ~ 3 ~ O O ~ ~  
P B  S P 4 C E ~ E C ~ k ~ t 3 a L & e R h S C ~ C O M I E G I  
/BSOWI.%OWTWKO$ OD U N I T - S Y S D W B S P B C E = B C Y ~ ~ I ~ H ~ B C O N T E G ~ ~  
B I S O R T e S O R f # K 0 2  BQ U & I T = S Y S D A s S P B C F = % C V k ~ ~ 5 ~  IDCONVIGb 
$ 8 5 0 R T e S O Q T W K 0 3  DB U W E T = P Y S B A s S P A C E = ( C \ r L ~ I  5 1  I yr.f3NTIGB 
B/SURf ,SDRTWKC4 DD U ~ P P - O Y S D W U S P W t F ~ $ C ~ i ~ ~ 5 B ~ ~ t O N T B b ; . ~  
/$SORTe50WIWK05 0 U N E T - S Y S O B ~ S P A C E = ~ C Y L B ~ ~ B  9 pCOVTLG1 
CPSORT,ZBWTWKO$ DB U N H P = S Y F B & ~ S P A C F ~ t C Y k g t 5 I  S I C ~ P N T P C I  
$ I S O R I . S Y % f i ' d  DD 

S O R T  F I E & B S ~ I ~ ~ ~ % ~ A ~ ~ ~ ~ ~ ~ A F B O ~ ~ ~ ~ ~ I ~ ~ ; ) ~ A ~ ~ ~ O ~ ~ ~ A ~ ~ F O R M ~ T " ~ H B % E E Z E ~ E Z ~ ~ ~ B  
/ * 
I f *  THE NEXT STEP REFDWNaVS THE CBRD I M A G E 5  $0 S U B f 4 B I I I L  FQRMWT 
i/RFFORM FXFC PGK-WFFQRIq 
% I D P N T A P &  DD SV'SOUT'=& 
$ / S Y S A B E N D  OD S V % D U I = A  
4 & 7 & P E F  DD DSNAMEa*,SBRT EW,SOWTOS0RTOiITq 
bP D ESP= I O L U r  DFbETEB p DCB=[RECFW=FBv k W E C L ~ 2 4 O e B L E S E Z E ~ 3 6 O O b  
d d B W P E Q  BD DSlqANF=STBTEO L,WUR&L O D A ' t B ~ V C 4 L U M E ~ S F R ~ W M B 6 S O t  e 
B B  B A $ F B - [  % ? S %  ) g B & B = & R E C F t $ = F B t k R E C h = P 7 1  ~ W L K ~ ! Z E ~ L ? l @ ~ D E ~ ~ ~ ~  e 

/ P  U ~ ~ T ~ ~ Z ~ ~ O - ~ ~ ~ D E F E R ~ ~ O F ; S P ~ ~ M E ~ B P A S ~ I -  
P/SYSEM D * 
I D I  STATES1 1972 f9LrkBNAD HIGWW&V WEEDS AURhk SECFION BBlb 
S H Z F T B  ls90' B 
S H h F T y 9 4 v  5517R 
S H I f  T r  1 7 5 9  469 126  
G 0 
/ * 



* * * * * SAMPLE S E T U P  F O R  C R E A T I N G  U R B A N  DATASET * * * * * 

/ / P 3 3 4 8 0 0 7  388 3 3 Q 0 8 Q e B e  G W & M T 8 ~ M S G % E V E L = B  
P / J B R L I O  DD DSNAWFgPLAWPbCrDESPsSHS 
P P C B P V  E X E C  PGHrBPWCOPY 
PPDPNTBPE DD SYSOUT-W 
P / S V S A B E N D  DB SYSDUT=& 
PPTAQFB BD D S N A M E ~ C ~ U W B A N ~ D I S P ~ I N E ~ ~ B P A S S ~ ~ ( ~ N ~ I T = S Y S D A ~  
b i  D C B ~ C R E G F P = F R ~ L R E C k ~ 8 B ) ~ B L K S I E E = 3 6 O O ~ p S P A C E = ~ C Y L ~ ~ 3 ~ ~ ~ ~ R ~ S E ~ C O N T X G ~  
BITAPEI DIP * 
@S**f*$*********C*Cee*49:98*8#;g:*4:eeP9t*********%************e#********@** 
Q: * * * 
Q: D&TA CARDS * * * 
r& * 
$*$8+***C**9***8b*8Q8*****41**8;1%*15;*8*4:**.8r**qe***+***@******@************* 

/ * 
/I+ THE NEXT STEP S O R T S  THE DATA CARDS 
/ /SOW%EW F X E C  SORTDp P & R M m S O R T = ' M S G = A P B  
/ / S O R T .  SOPT PN DD BSNWMF=*,CaPY.TWPFOvBI S P s I  WBB VDFLETEI* 
f /  I P C W = t P E C F M ~ F W ~ h R & C & = R 6 , ~ B L K S % " Z E = 3 6 0 8 B  
IPSORT.504TOUT 5,& DSNW#F=SORTED,URBAN,DAT A *  D I S P = g N E w p P A S % D  li 
BP V B L U Y E ~ R E F ~ + ~ J O W L % B ~ D C E = ~ R E C F H = F 9 ~ h R E C L = 8 O ~ B L K S I Z F ~ 3 ~ O Q B ~  
/ /  SPACF=(CML,~3,l!,R$SEeCONTIGB 
//58WT*SORfWK01 DD U N I Y = S Y S D A s S P A C E = $ C \ F L p  [ 5 $ 9  DCBNTHG! 
/PSDRTeSOWTHK02 DO U M ~ T = S Y S O A , P P A @ E = ~ C Y L I ~ ~ I B ~ C C ~ N ' $ I G B  
f / S O R F e S D W P W K 0 3  90 U N E T P S Y S ~ A ~ S P W C E = & C Y L B ~  519 p I : Q N T f G ~  
P6SLlRT.SnRPWKb4 DD U Y P % = S Y S Q b , S P A C E = ~ C Y L P 1 5 B P ~ C ~ V T I G ~  
6 P S O R T e S B R T W K 8 5  DD U N 4 b = S Y S D A @  S P A C E - E C Y L B f 5 j o  p C Q N T I G B  
/ / S O K T e S O W % W K 0 6  DD UNIP=SYSDApSPWCF=(CVk~I5ie~CI3NTIGB 
6 P S O R B e S V S I N  DD + 

SORT F I E L D S = 6 3 ~ 3 ~ & ~ 2 3 ~ 2 y A p 9 ~ ~ ~ ' g d ~ E . 3 ~ 3 ~ A 0 b h p 2 ~ B ~ 8 0 ~ ~ ~ A ~ ~ F ~ R ~ A ~ ~ C ~ ~  
S E L E s E Z O O O O  

/ * 
/I* THE NEXT STEP WEFORHATS THE CARD PHAGES TO SUBMITTAL  F Q R # A V  
/ / R E F O R M  E X E C  PG#=WEFORW 
/ /DPNTAPE DD SYSOUT=A 
/ / S Y  SABFMD DD SYSOUT-A 
6PTAPEE DD DSNAME=*,SORT&MeSORTeSORT(lUT~ 
$ P  B E S P = I O L D p D E L F T E $ ~ D C R = k A E C F f u i ~ F B ~ L R E C L ~ i 4 ~ ~ B L K S ~ Z E = 3 6 ~ 0 ~  
/ / T A P E 0  DB DSQAMF=STATf6H,URBRNaDATApIINIT=4240B-4~~DEFFRBp 
/ d  L A S E t = ~ 2 ~ S L l p D E S P = b N E k ? ~ P A S S ~ ~ V O L U M E ~ S E R = N H N S O l ~  
/ /  D t R = 6 B E N = 2 ~ R E t F M = F B ~ L R F C B ~ B . 7 9 ~ W k K S I P E = B . 7 9 0 ~  
/ B S Y S I M  DD * 
I D ,  S T A T E 0 1  1992 NATIONAL HIGHWAY MEEDS ldRBAN SECTIQN D A T A  
S M I F b s l a 7 4 g E  
S H I F T  r9Rs56p80 
S H f F T r  178644sb36 
GO 
/ * 
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