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SURVEY CONCLUSIONS 

GE ERATlO. 

The percentage: o f generated traffic for major 
intra-stud area Lri p , even tho e made mo t 
attractive b the construc tion of 1-29, fell far short of 
the normal 30 to 60 percent. e ither 1-29 had 
no t been co mplt'led for a long enough perio d of Lime 
when the "after" intf'rvie\1 ing wa con ducted for 
maximum generation to have dc\eloped, or the bulk 
of generatl'd traffic occurs in longe r tri rather than 
in the shorter intra- tud)' area trips u ed in th r 

A third possibility is that l-29 travel is not a 
great deal more attractive to local moto rist than 
travel on th e old ex is ting highways such as .. 77. 
Certainly co ngestion on U .. 77 was not a problem of 
the magnitude of that ex is ting on many two lan e 
highways, as in urban an•as, which carry much higher 
traffic volumes. 

There i o rne indication that the rat!' of 
generation for heavy truck ignificantly exceeded the 
passenger chicle rate . Lack o f data relative to normal 
local tru ck travel growth, ho wever, preclud e a oun d 
basi for com pari on. 

DTVERSIO - ou th Dakota Information 
NUMBER OF TRiP A lG ED 

horle t Path (All r-r othing) 

Assignment Methods 

The actual or ob crved number of major 
intra-study area trips using the inter tale was 4,388. 
This number was most closely matched by the J/4 
Time- 3/4 Distance factor as ignm ent method , which 
assigned 4,179 trips to the freewa . All method 
emplo ing grcatf' r weights of time resulted in ov r 

· menl to l-29, with the 100% tim P method 
putting the greate t number of trips, 5,552, on the 
interstate. The shortes t dis tance path method 
as igned only 3,55ltrips lo the freeway. 

Partial Div ersio n Assignment Methods 
The S outh Dakota time, dis tan ce and 

tim e- di s tan ce fa c tor ratio curv es produceu 
gnments very near the ac tual freeway data fro m 

which they were developed. The ou th Dakota travel 
tim e ratio curve was signiGcantly less accurate than 
the other outh Dakota curves, as tim e ratio crite ria 
would not fit th(' l-29 data well enough for a tim e 
ratio curve to be plo tl!'d whi ch would be bo th 
symmetrical and accurate. The Bureau of Public 
Roads tim e ratio curve anu the California diversion 
formula assigned 4,008 and 4,602 trips, respec tively , 
to I-29. This ranks these two methods below the 
South Dakota curves, hut above all shortes t path 
method exce pt the l/4'1 - 3/4D factor method , in 
accuracy in the number of trips as igned to the 
freeway. 

WE:lGIITED VERAGE E:T\\ORK PEED 

Shortest Path lethods 
The actual or observed weighted average network 

VI 

spred was 53.42 mill'S per hour. Tlw ~hortt' t patl• 
method which bPst matrhed th1s ~P'"'d 1s th•· l10rt1 st 
distance path method, with a 5:J..1 mph sp•·NI 1 h 
J/4 T- .'3/4 D method was next with 5:1 9 mph \II 
other methods prouuced higher SJm·us. 

Partial Diwrsion l\lcthods 
The ou th Dako La distance ratw eun e ~~a mo • 

accurate with 53.3 mph follo-..•·u b\ tlu Bun·du ol 
Public Road curve with 53.19 mph. The C.ahroru1 
di\ ersion formula method produced a P""u of j I l 
mph. The ratio methods all rf'sultcd m more ac<'llr.ttP 

than any of the short!'st path mt'lhou~ 1 x1·1 pt 
thl' 100% distance method. Two of the shortt'st path 
methods produced mor(' aceurall· ·p1·ed, than tlu 
Califomia divcr:;ion formula. 

DI VER IO I-' outh Dakota 1-29 anu 1\.an,as I 70 
Information >\ssigned b) thf' '-hort1 •t 
Path ll'lhods 

1BER OF TRIP \ .'LG\ED 
The actual number of trips in each •tUd} ru d I 

be be t imulated on each fn•c'>a} h) U>ing a I I J 
fac to r with a " eigh t for t1me of between iN anti I '"' 
The mean of the percf'ntages (assigned trip, dh ult 1l 
by ac tu al trips) for th r two frecwa)S indica!•·· that 
the l /4T- 3/4D meth od most accumtl'h (i11 
number of freeway trips) of the sev<'n method, u,,.,l 

WEIGHTED AVERAGE ETWORK 'PEEIIS 

A T-D fac tor using a weigh l for tim!' of beh1 1 • It 
1/4 and l /3 would best imulate th!' actual sp1'1'.1 111 
the Kan as tud)', while the short!'st distam·•· mPthud 
produced the most acru ra t f' sp••cd in th1 South 
Dakota tu . The mean of thl" ou th Dal,.ut.t .111<1 
Kansas imulall•d by l"ach nwthod. • out pan I 
to th e mean of the aclltal spl"ed., reHal th.tt tlu 
l /4T - 3/4D mr thod mf'an ~peed br~t ~irnulat1·.- tlo1 
mean actual , pPcd. 

The shortc t tirnl' path method 11 a tlu· ka .. t 
accurate o f the cveral shortest path methods, both 111 
number of trips anu in spf'l•ds, Ill UotJt the .... 011th 
Dakota and KallSas s tudi l's. 

PERCE T R.l\1 E:RIWR I 'O L'T ll U \1,0'1 \ 
TUDY BA ED 0 \ LL TRIP CR0%1 c, 

TE I SCREE LI E: ' 

The lowest pPrcent [{_\ I error in th1 outh 
Dakota study cornputl' d for the T-D fal'lnr 
method empl oyi ng 1/ ~T - 3/~U . The h1~he t pt'ITt'nl 
RM error was co mputrd for th e ohortcsl tlllll' 
method. 

DIVERSION - Sou th Dakota, Kan as, Cabrillo 
A lva rad o, Shirl t'Y and kokomo 
Information Ass1gned b} Five Ratio 
Proc1·dureh And the California 
Time-Di lHIICP Diffprential Formula 

• 
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1\IK OF: TRIP S IG ED, WEIGHTED 
AVERAGE ETWORK SPEEDS 
AND PERCENT RMS ERROR 

South Dakota and Kan as Studies 

The South Dakota TD factor ratio curves 
ewploying weights of l /4T - 3/4D and l /3T- 2/3D 
r,mkPd either first o r second in order of preferen ce in 
t.>at h of the three evaluatiOn categories (trips assigned, 
~pt t·u and percen l R 1 error). 

Cahrillo, \lvarado, hirle and Kokomo ludie 

Th~ 1/ n - 3/4D curve placed fir tin the 
Jnd pC'rcent RM error categories and ceo in 
m1r1lwr of freewa trips assigned. The California 
t ormula placed first in number of trips assigned, 
, ("()nd in speed and fourth in percent RM error. The 
Lli!T - 2/3D curve ranked third in trips as igned and 
spt·NJ and . econu in percen l RM error. 

II ··x Studies 
r Itt' II I I . 3/ I u cune has first in Pach of tlw 

tlm·e ' alt·gori•·'· Tlw 1/ 3 T · 2/3 D curve plac<'U third 
n trip' a:-,..•g•u•d and pt·ed and second m per<'<'lll 
R\1" .. rror. R··st.Ib of th California formula 

V II 

assign ment indica tNl that 1l " as eeo nd in trips 
a signed and sp eed and fourth in pPrcenl RM. Nror. 

The Three tudy Grouoine:s: 
ou th Dakota and Kansas; Cabri llo , 

Alvarado, hirl ey and Kokomo ; and 
ll ix ludic 

The two TD fac tor ratio curves, particularly the 
curve developed using weights of l /4T · 3/40, 
produced consis tenll more a curate number of trips 
and weighted average network speeds and lower 
percent RM errors of estimate than the BPR travel 
time ratio curve in each of the three study group . 

I-29 BARRIER EFFECT 

Only 95, or l. 9%, of the total of 5,036 of 
25 miles or in length which eros ed 1-29 had 
adver e travel du e lo the interstate. motori ts 
had 170.6 miles of adverse travel, an average of 1.8 
mile per trip . This information i based on interviews 
conducted after Lhc inte rstate highway in the s tud 
area was compl led; therefore it i, po ible that some 
motorists adversely affl'c tcd have limited the number 
of their trip now requiring circuilou travel. 
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INTRODUCTION 

Tlu" ~Ludy was completed in accordance with 
Item 1:1, Page -3 of the "Guide fo r Forecas ting 
1'rilffic on tlw Interstate System for the 1965 
E hmilte · . Procedures u ed were generally as 
dt r u •r·d br·ginning on Page 4-VII-5 of the Highway 
Plamnng Program 1\lanual. 

In \iew of the con tinumg need for research in 
connecbon with the traffic usage of the interstate 

}btern, this srudy was initiated to determine factors 
of gt nerahon and diversion and to collect other 
p~rl n<'nt traJf1c data. 

It was felt that the corridor from Sioux Falls to 
~io 1x Ct t) would be ideally sui Led for st11 dy of the 
• hangeti resulting from the construction of the 
lnt r tal• Highwa) for the following reasons: 

l. These are the two largest ci ties within the 
&urrounding area and therefore exert an 
importan t influence on the travel pallerns in 
lh<' corndor. 

2. The Int e rs tate y tern was to be 
sy tcmalically comple ted at an early date. 
Tltr Inl.,rslale ystem within both cities was 
essr•nlial ly complete. 

.l_ Br•cau e of the highway layout, it ' ould bt' 
posstblc to in lercepl all of the full t .. ngth 
trips with a minimum of interview sta tions. 

5 The corridor lies in a populous agricultural 
arr'a which should in olve local farm to 
market tnps as well as the longer distance 
trips. Ltll le was known in BPR Region 5 of 
the ,.f[cc l of the lnter late y lem on lo<·al 
rural tra' el. 

ThP 76 m1le segment of Inter late 29 betw een 
~lOL.X Fallo (\linnehaha County line) and iou>. Cit)' 
(B1g Siou. River) was officially opened to traffic in 

1 

Sep tember of 1962. lt was co nstructed in four stages 
with official opening dates as foll o ws: 

l. The 18 mile segment from Interstate 90 
outh to the Worthing Interchange (12 mi les 

of which arc in the st11dy area) - October, 
1960. 

2. The two mile segment from the Worthing 
Interchange to a point two miles south -

eptemb r , 1961. 
3. The 27 mile regment from ioux City, Iowa 

north to Junction City - December, 1961. 
4. The 35 mile segment from Junction City to 

a point two miles south of the Worthing 
Interchange· eplember, 1962. 

Inters tate 29 generally parallel U. . 77, a 
concre te highway built over a 13 year period from 
1928 through 1940. . . 77 has a 20 foot driving 
surface and houlders that vary from 5 to 8 feet in 
width. 

The total 79 miles of U .. Jlighway 77 from the 
_ orth Sioux City bridge to the south Minnehaha 
County line contained 30 miles of o Passing Zone , 
including 85 deficiencif.'s in horizontal and vertical 
alignment The 1962 sufficiency rating for this 
section of highway was as follows: 

Good ...................... 17 miles 
Satisfactory ........... . .... . 15 miles 
Tolerable . .................. 33 miles 
Unsati fac lof} .............. . 14 miles 

Interstate 29, a divided con trolled acce 
highway, is construc ted of concrete, has four 12 foot 
driYing lanes and ha a len fool right asphalt shoulder 
and a ix fool left asphalt shoulder. The dividin g 
grassy median is 44 fe el wide. 



SURVEY PROCEDURE 

In order Lo obtain information con cerning Lhc 
traffic patl rn and volum es exi ting prior Lo Lhe 
con lru clion of 1 nlerslale 29 , roadside in lervi cwing 
operations were condu c ted during th e ummer o f 
1961. repre cnlaliv e number of mo toris ts 
19 Joe a tio n within the ioux Falls- ioux i l) 
corridor werr qu e tioned concerning their origin , 
d tinatio n and o th r pertinen l data abou l their trips. 
Information co llec ted al four location during 1956 
and al three location during 1960 ' as al o usrd , 
making a lo la! o f 26 inlervi t> w statio ns used before 
the constru c tion o f Interstate 29. Eighteen o f th ese 
intervi ew stati o n were o pera ted for 12-hour periods, 
five fo r 24-hour p(' rio and interviewing wa 
condu cted al the remaining three slalio ns for periods 
of ight, ten and 1 leen ho urs. 

Interviews collec ted at a ll interview statio ns werr 
ex pan ded lo volume rcpresenlati e o f average J 96 1 
u rnme r tra ffi c as dPlcrmin cd fro m counl.;. taken from 

mechanical traffi c counter . 
In fo rma lio n conl'r rn ing traffic pa ttern and 

volume after the con. tru C'lion of In ter La lr 29 \\ a~ 
o btained during lh f' &ummr r of 1963. lnt1• n iew · " ere 
ob la in r d al th e 26 lo<'alio ns at 'hich th e "13efore" 
info rm atio n was o bt ain!'d and a t 29 additio nal 
lo ations. F'ifly o f Lh<•sp interview sta tio ns were 
operated fo r 14-hour periods, four for 16-hour 
period and lh c remaining two for 24-hour periods. 
lnle rvi ew~ obtain ed in ] 963 were ex pandPd to 
.11 eragc ] 963 ~ummrr traffi c volume as de termi ned 
from coun ts tak en from mechanical traffic counte rs. 

2 

"Be fore" and ·• ftcr" in lerv iew sta lion loca tions arc 
shown in Figures 2 and 3, Pages 29 and .'H. 

The fo llowin g m<> lhod was u ed to gather 
info rmation concerning trips on I-29 in 1963: 

l. Tra ffi c leaving the in Ler ta le was am pl ed by 
in lerviewing mo lo ri ls as they left the 
inter ta le a l all interchange . 

2. oulhbound traffi c on the mainline o f th 
inler Late near io ux Ci t) and northbound 
traffic on th e mainline of the inter tale near 
io ux Falls used to account fo r the 

remaining intr rslale traffic. 
1\lo torisl no l using bu l cro sing Lh e in lers late al 

interchange and grade se para tions werp al o 
interviewed lo obtain info rm ation to be u ed in the 
study of lhe barri er e ffec t o f 1-29. 

Info rma tio n o btained al bo th the "Before" and 
" \fter " interview la tio ns was adjusted fo r multipl e 
in terce ption , ·odC'd, punched on IB:\1 cards and 
tabu lated. '\ve ragr da il summer traffic and vehiclr 
mil <'s of travel on !'ach cgmen t of Inter lale 29 \\ err 
de termined from the ·• \ fter ·• tabula lion obtained. 
Table l , Page I I sho ws a corn pari on o f th is 
inform a tion with annual a1erage daily traffic vo lum e 
and vehicle mil e fo r Lh r year of 1963 a de termined 
fro m mechanical lraf'!'i r eo unlers. A fac to r of 1.3 was 
used to in cn·a c the mPchanically counted annu al 
ave rage dail y tra ffi c lo volum es repre enla tive of 
·ummer lra~ e l in ord r r lo make them comparable 
wi th Lh e d a t a ga llu· rc d a l Lh e umm er 
origin-dt• tin alion in le rvi t> w sla lion . 

-
-
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PART 1- GENERAL 

The boundaries of the study area were defined 
genera lly (See F igure l , Page 28) as follow : 

l. orth boundary: South Me ook and 
1innehah a ( .D.) an d Rock (Minn.) Count 

lines. 
2. East boundar) .. Ilighway 75. 
3. outh boundary: River. 
.l. West boundary: .. Highway 81. 
1\lajor intTa-stu cly area movements, defjncd as 

tho e o f 9.=:> trip or more per day, excluding Iowa to 
Iowa movements an d movements with a rural o rigi n 
or destination , were selected for o f diversion 
and generation. Fourtc n of the 102 movemen ts o 

3 

selected were eliminated £rom the diversion analyses 
due to lack of acce ibility to Interstate 29 or 
apparent interviewing or coding discrepancies. 

Seventy-five of the l 02 movemen ts were used in 
the generatio n analyses. Included in th e e 75 
movemen ts 1 ere 68 o f the 88 movements used in the 

anal yses and even of the fourteen 
mm emen ts elimin ated from the dive r ion analy es. 

Movemen ts in the generation analy es are 
shown in Table 2, Page J 2. Information hown in 
Table 4, Page 15 in clud s a list of movemen ts u ed in 
the analyses of diversi n. 



PART U - GENERATION 

Gen rated traffic · defin ed, on Page -26 of the 
" Guide for Forecasting Traffic on the Interslate 
System for t.he 1965 CostE timate", as foUows: 

" When an exis ting rou te is para lleled by a mu ch 
more attrac tiv highway such as a freeway , the total 
traffic on the two road will be con iderably greater 
than that on the old road before the new one was 
opened . The additional traffic above that which can 
be accounted for by div rsion from other rout.es in 
the general vicinity and normal growth is defin ed as 
'generated traffic'. This generated traffic is made up 
of the following classes of trip~: 

a. Trips whic h would not have been mad at 
all , or would have been made less frequently, 
if the attrac t.ive route were not available. 

b. Trips which would have been made to o ther 
des tinations or from other origin , if the 
route had been less aLLTactive. For exampl e, 
places of shopping or doing business might 
be changed becau e of a shift in rela tive ease­
of travel. 

c. Trip diverted from o ther fo rms of 
transportation. 

d. Long trips diverte d from dis tant routes, now 
less attractive, relatively . 

e. Trips r suitin g from new developm en ts alo ng 
th e road that take place simultaneously with 
the construction of the road." 

Analysis of " Before" and "After " major 
intTa-sludy ar a movements (volum es of 10 or more 
trips per day in either the " Before" or " ftcr" 
tabulations, excluding movemen ts with a rural tTip 
terminus and Iowa to Io wa movem en ts) wa 
accomplished by trip purpo e o f pas enger vehicle 
trips, by totaJ passenger vehicle trips, by to tal heavy 
trucks, and by to tal trip . 

A highway net-work was selec ted, lengt.h of each 
link was measured, average driving speed for each link 
was e timated (See Figure 4) and travel time fo r each 
link was computed. Using the informatio n thus 
obtained, the shortes t, fastest path for each vehicular 
movement was selec ted, first using the · 
highway network without 1-29, and then including 
1-29 in the ne twork . Thi information was used to 
group the movements in several categories as follows: 

l. Same distance or shorter via l -29 
2. Longer but faster via 1-29 
3. Categories #1 and 11-2 combined 
4. Cross l -29, but neither shorter nor fas ter via 

l-29. 
Two methods were used in an attempt to 

determin e normal gro wth du e to factors other than 
the opening of Inters late 29. One meth o~ was t~e usc 
of Category #4 as a control group , smce 1t cons•sts of 
movemen ts not made shorter or faster by the use of 
Interstate 29. While the number of movements and 
to tal volume of trip in this category are relatively 
mall , it is felt that so me significance should be given 
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to the absence o f an in crease in to tal traffi c in this 
category " After" openin g o f the Inters tate. The other 
method consisted of a comparison of local (licen ed 
in S.D.) passe nger car volumes noted at 12 
abbreviated count program station operated on the 
s tate trunk system during the summ ers of 1961 and 
1963. An increase of about 6% wa no ted in the 1963 
counts. Consi deration of the results of the two 
methods indicate that normal gro wth would have 
been less than 6% had Inters tate 29 not been 
con tructed. 

The " Before" and " fter " volum es in each trip 
ca tegory men Li oned earlier an d th e ratio o f the 
" After " to " Before" are shown in Table 3, 
Page 14. A look at the "After" to " Before" ratios for 
Passenger V Heavy trucks and Total Vehicles 
indicated that, as ex pected, the percentage o f in crea e 
in traffic varied direc tl ) with th r avings in di tance 
an d time made avru la bl e to motori ts h) the 

of l -29. The percentage of increase in 
Category #1 was as fo ll o w : 

Vehicle Type % of Increase 

Passenger V 10 
Heavy Tru ck 20 
AU Vehicle ll 

2: 
The follo wing increases were no ted in Category 

Vehicle Type % of Increase 

Pas enger Vehicle 4 
Heavy Trucks 13 
AU Vehicles 4 

Comhi11ing Categoric # 1 an d # 2 revealed 
increases as fo llows: 

Vehicle Type % of Increase 

Pa senger Vehicle 7 
Heavy Tru cks 18 
All Vehicles 8 

Slight decreases in Passenger Vehicle and Total 
Traffic were noted in Category # 4 after com pi Lion 
of the Interstate. The fo llowing are the Categor # ~ 
to taJs: 

Vehicle Type % of Decrease 

Passenger Vehicles 
Heavy Trucks 
All Vehicle 

2 
0 
2 

The " Guide for Forecas ting Traffi c on the 
Interstate System for the 1965 Co t Estimate" also 
s tates, on Page A-29, that generation on a free, 
limited access highway normal ly ranges from about 
30 percent to about 60 percent, with an average o f 
about 45 percent. A loo k a t the "Before" and 
"After " to tais for Inters tate 29 traffic in thf' 
preceding tables indica tes that the percentage of 

• 

I 

I 



in tlu; 
otlwr 

at l~ 

on the 
and 

1963 
hlo 

ha1e 
been 

Lnp 
of th~ 

Table 3, 
ratio-for 
\ ehid,., 
r mcrea.. 
di-tance 
hi th• 
rea: rn 

Totd 

thf 

fr,'" 
about 

of 
~· •• 31id 

in tht 
lJgc of 

I 

I 

I 

grneratcd traffi c, even for the movements made most 
altrac tive by the construction of the inter late, fall s 
fat helow th e 30 percent figure. 

The "G uide", however, also states that "The 
gene rated traffic docs no t always appear the fir l year 
a faci lity is opened, as there is sometim es an 
aeceleralf'd growth fo r several years whi ch cannot be 
accoun ted fo r by new t along the route, 
and can onl) be as continuing 

. " generat1on. 
The lo w ra te of generation determin ed for l - ~9 

might be e"X plained in this manner: 
Ei ther the two year period bt> Lween th e 
"Before" and " fter" intervi ewing was too 
bhort for max imum generation lo have 
developed. 

or -
The bulk of the generated travel occurs in 
longer Lri p rather than in thf" 
intra- tu dy area trips used in the analys i ~. 
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It also bl r- that l-29 LTavel i no l a great 
deal more atlra Live to local motori ts than travel on 
the old highways such as U.S. Highway 77. Certainly 
congestion on U.S. 77 was not a problem of the 
magnitude of that ex i Ling on many two lane 
highways, as in urban areas, which carry much higher 
traffic volumes. 

It is evident, al any ra te, that the rate of 
generation of trips o f the ty pe used in the analy i 
had not, by the ummer o f 1963, reached the range 
de cribed as norm al in the "Guide". There · o rne 
indication in th e preceding tables that the rate of 
generation for Heavy Truck wa higher than the rate 
for Passenger Vehicles. Thi cannot be definitely 
es tablished, however, as no data i available 
concerning normal local truck travel growth such as 
the data relative lo normal local vehicle 
travel gro wth obtained at the abbreviated count 
program tations men tioncd earlier. 



PART III - DIVERSION 

Basi · Data 

"After" interview i11formation only was used in 
the div e r sion analyse. The 88 movements, 
con tituting 7,388 trips, which were used in the 
analy e are hown in Table 4. 

highwa network was selec ted, length of each 
link was me ured , average driving speed for ea h link 
was estimated ( ee Figure 4), and travel tim e for each 
link was co mputed. ing the information thu 
obtained, travel time and travel di lance were 
computed for a h community to community 
movement: fi rst with the free way removed from the 
ne twork, and then with the freeway included in the 
ne twork. The resulting freeway and alternalc travel 
dis tances, travel Lim es and speeds, along with th 
number and percentage of freeway and alternate trips 
and freeway/alternat tim e, distance and speed ratio , 
are also shown in Table 4. 

Trip igned to Freewa 
by ario Procedures 

Table 5, Page L8 , li ts the trips assigned to th e 
freewa by even " horte t-path" or " all or nothmg" 
assignment m The e assignment methods range 
from a "shorte t tim e path method", through five 
" tim e-distan ce fac tor" ( I) methods, to an assignment 
based on "shortest distance path ". 

Time-distan ce factors, hereafter referred to as TD 
factor , are computed as follows: 

uppose that between two given communiti es 
the times and d is tances are as follows: 

Freeway 
Alternate 

TIME 
(Minutes) 

12.5 
13.2 

DI TA CE 
(Miles) 
8.3 
6.4 

If ' e give minutes a weight of 0.3 and miles a 
weight of 0.7, then the a~signment factors wo uld be 
as follows: 

Freeway As ignment Factor = 12.5 x 0.3 + 8.3 x 
0.7 = 9.56 

Alternate Assignment Factor = 13.2 x 0.3 + 6.4 x 
0.7 = 8.44 

It will be noted that on the basis of shorte t time 
the freeway gets aU the trip , whereas on the basis of 
a factor co mposed of 0.3 time and 0.7 distance the 
alternate gets the trips. A shortest dis tru1cc path 
assignment would also, of course, put all of the trips 
o n the alternate. 

Table 5 ho ws the number of trips ru1d 
percentage of the total trip in each movement 
assigned to the free way by five ratio procedures and 
the California Time-Distance Differential Formula. 

The Bureau o f Public Roads travel tim e ratio 
curve for urban and ru ral area , shown in Figure 5, 
Page 35, was taken from the instruction manual for 
"The 1965 Estimate of the Cost of Compl eting the 
Interstate yslcm ". 
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The South Dakota Travel Time, T ravel Distance 
and TD Factor Ratic• curves, shown in Figures 5 
through 7, Pagt:s 35 thro ugh 37, were plotted using 
the basic data , or actual intervie w information. AU 
ratios are freeway to allcrnate ratios, comput r d by 
dividing the freeway travel tim e, travel distance o r TD 
factor by the altern ate tTavel time, tTavel di lance o r 
TD factor. The best vi ual fit method was used in 
developing the curves. everal curve were developed 
for each t basis and the best curve was 
elected for each method using the cri teria of 

accuracy in total number of trips assigned, symmetry 
and lowest percent root-mean- quare (RM ) error. 

ee Page 8 for a discuss1on of RM erroc. 
Th e California Time-Distance Diffrrenlial 

Formula (2) used is as follows: 

p ; 50 

Where: 

50 (d + Y,t) 

Where 0 • .....--=: p _......... 1 00 
+ I /t-'(d--" -,)2,..---v F>t + 4.5 

ce in miles via best available 
freeway routt' minus di tance in miles v1a 
best available alternate route. 

l = travel Lime in minutes via best available 
freeway routr minus travel time in 
minutes via best available alternate route. 

p =th e percentage of trips between giveu 
points assigned to the freeway. 

. The actual or observed number of trip using the 
mterstate was 4,388. The hortest path or "all or 
nothing" assignmen t method which most closely 

this figure was the 1/4 Time 3/4 
factor assign ment, with 4,179 freewa trips. 

All methods employing grea ter ' eights of time 
produced an overassignmcn t to I-29, with the 100% 
lime me thod pulling the grealc l number of trips, 
5,522, on the in terslale. The shortest distance path 
method as igned only 3,551 trips to the freeway. 

The South Dakota time, dis tance and T-D factor 
ratio curves produ ced assignments very. near the 
actual freewa data , as might be expected since the 
actual data wa used in developing the curves. The 
South Dakota lime ratio curve assignmen t was 
sign ifican tly I accurate than the other ou th 
Dakota curves, a time ratio crit ria would not fit the 
l-29 data well enough to plot a time ratio curve which 
would be both ymmctrical and accurate. The Bureau 
of Public Roads curve and the California diversion 
formula 4,008 and 4,602 trips, , 
to l-29. This ranks th e c two me thod below the 
South Dakota curves, but above all shortes t path 
me thods except the l /4 Time 3/4 Distance factor 
method, in accuracy in the uumber of trips assigr~ed 
to the freeway. 

Vehicle Minutes and Vehicle Miles 
Assigned to Freeway By Various 

• 
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Procedure and ummary of Speeds 

Table 6, Page 22 shows vehicle miles and minutes 
on the freeway, on connecting roads, and on the 
alternate routes, for the actual routes traveled and for 
t>ac h of the 13 assignment methods mentioned earlier. 
These vehicle miles and minutes were used lo 
compute the average on the freewa , on 
connec ting roads, lola) freewa , on the alternate and 
on all roads on the network, for the actual rou 
tra\eled and for each of the 13 assignment method . 
This summary of p ed i shown in Table 6. 

The actual or ob erved weighted average ne l\ ork 
speed for the trips u ed in the diversion analy es wa 
53.42 mile per hour. The shortest path or "all or 
nothing" assignmen t mt>lhod which bes t matched this 
is the shortest dis lan e method, with a 53.4 miles per 
hour peed. The 1/4 Time 3/4 Distance method wa 
nex l with 53.9 miles per hour and the peed 
increased with increasing weight given to Lime lo a 
maxnnurn 55.0 miles per hour speed obtained U!>ing 
the ·hortcsl Lim e path method (100% time). 

The most accurate of the partial ruver-ion 
assignmen t me thod ·, on the basi of weighted avt>ragc 
nPtwork speed, was th e oulh Dakota dis lancr ratio 
curve which produced a speed of 53.3 . . perd of 
53.19 was derived using the Bureau of Public Road:s 
eurv(• whilf' the other outh Dakota curves resulted in 
peeds ranging from 53.56 for the South Dakota time 

ralio r urvt> Lo 53.8 for the 1/3 Time 2/3 Dis tance 
ratio curve. The California diversion formula method 
produced a of 5 k3 miles per hour. Thus the 
ratio method all re ulted in more accurate pe d:s 
than any of the shortest palh methods excrpt the 
100% di•tancc method. Two of the horle ·t path 
method produced more accurate peed than the 
California diversion formula. 

A · ignment and Weighted Average e twork 
Speed on 1-70 in Kansas and I-29 in 
outh Dakota by even hortesL Path 

Assignmen t Procedures 

Table 7, Pagr 23, shows a comparison of the 
accuraey of each of the seven "aJJ or nothing" 
assignment methods in trips assigned to the freeway 
aJld in weighted average network speeds for 1-70 in 
Kansa and I-29 in outh Dakota. Table 7 also show 
the percent Rl\1 error, for each assignment method, 
in the outh Dakota study based on all trips (freeway 
plus alternate) ng Len creenlinc . The 
screenlines used are hown in Figure 8 , Page 38. Taule 
8, Page 24 show the actual number of freeway and 
alternate crossings at ea h screenline and the 
percentage that freeway and alternate eros in gs 
assigned by each of the even shortest path methods 
arc of the actual crossings. 

Kansas 1-70 information used in this table was 
taken from a summary report en titled "Intersta te 70 
Usage Study , 1962 - 1965" by the Late 
Highway Commission of Kansas, with the following 
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exception : 

Two of the movements u ed in the Interstate 70 
U age Study were e eluded from the analyses in 
thjs report. These two movements were as 
follows: 

K.C. , Ks., Lawren e and Topeka - Denver and 
Central Colo. (152 trips) 

K.C., Mo., and orthern Mo. - Denver and 
Central Colo. (182 trip ) 

These two movements were excluded because it 
was felL that, du e to thei r ex treme travel rustance 
and marginal freeway/alternate ilistance and time 
ratios (both jus t over 1.00), they were not 
comparable to the shorter trip used in the South 
Dakota Study. Also , a footnote in the Kansas 

tudy relative to the K.C., Mo., and orthern 
Mo. - Denver and Central Colo. movement 
indicated that "ln addition lo the 182 trip 
obsem·d on I-70 and Kl8 in trus group, 
preliminary analy i to another tudy show that 
approximately 70 additional trip between these 
area. were ob erved traveling other east-we l 
highway . " 

The p ercentage that ass igned trips i of ac tual 
trip~ on l -29 and 1-70, for each of the hortes t path 
a. ignment methods, indicate that the actual number 
of trip might h<" be t mulated on each freewa by 
using a TD fa c tor which employ a weight for time of 
bet" een 1/4 and l / 3. The mean of the percentages 
for the t' o freewa) indicates that the TD fac tor 
using 1/4 Time 3/ 4 Di. lan ce a.~sign£>d the mo• l 
accurately (in number of frce "ay trip) of the even 

· men l me th US<' d. 
A compari on of a igned and actual ' eighted 

average ne twork sperds rev aled that a TD factor 
using a weight for Lime of between l/4 and 1/3 would 
be L imulate the actual spred in the Kan as tudy, 
whil e the shortest dis tance method bes t imulated th e 
actual speed in the So uth Dakota tudy. 

The mean of the Kan as and outh Dakota 
peeds produced b each method , 

compared to th e mean of the actual in th e two 
studies, indicates that the meaJl of the l/4T · 3/4 D 
TD factor method speed be l imulate the mean 
actual speed. 

It hould b . noted that the horte t time method 
assignment was the least accurate of the everal 
shortest path methods, uolh in number of trips and in 

in both the Kansas and South Dakota studies. 
Table 7 also indicates that the lowest pel. RlVI 

error in the South Dakota Study , based on all trips 
(freeway plus alternate) crossing Len screenlincs, was 
comnuted for the TD factor method employing 1/4 
T - 3/4 D. The highes t peL R.l\1 error was computed 
for the shortest time method . 

• 
The per enlage that the number of assigned trips 



i of actual trip on 1-70 in Kansas and 1-29 in outh 
Dakota for each of the hortes t path assignment 
mell10ds · sho1 n graphical] in Figure 9, Page 39. 
The mean of the pcrccn tages for the two freeways is 
also portrayed in Figure 9. 

'gned Trips, .vcragc Network peeds, 
and Percent RM Erro r of E timate For 

ix Freewa ing ix Partial · 1ethods 

Table <) , Page 25 the ls of the 
applicatio n of five ratio ass ignment procedures and 
the California diversion formul a procedure to the 
outh Dako ta and Kansa- info rmation , and to 

information concerning four o ther free way or 
bypasse (1). Perccntag s tha t freewa trips 
are of actual freeway trips are sh01 n for each 
as ignmen t method for each f recway. Actual average 
network peed are shown for each freeway, along 
with average network speed and percent 
RM erro r o f e timatc for each as ign ment method 
Cor each freeway. Thi information · summarized, fo r 
ease of analysi , in ano ther sec tion of the Table T he 
mean of the perce ntage of assigned to ac tu al free1 a) 
trip , the mean of the wetghtcd average ne t" ork 

and the mean o f the percen t R..l\1 error · i 
hown for each parti al division a ign menl method 

for each of the fo ll owing groupings: 

l. South Dakota and Kansas 

2. Cabrillo, lvarado , Shirley and Kokomo 

3. All six studies ( ou th Dako ta, Kansas, 
Cabrillo, Alvarado, hirley and Kokomo.) 

The outh Uakola and Kansas studi were 
combined becau e the study ection are loca tr d in 
predominantly rural area , with compara tively high 
weighted average ne twork speed . Th e information 
fTorn the other four &Ludic was grouped because it 
was felt that they were representative o f more 
populous areas and lower weighted average n · twork 
speeds. 

Each assignment method was a igned an order 
of preference for each of the three evalu ati on 
categories (number o f trips as igned, weighted average 
network speed and perce nt R..l\IS error) within eac h of 
the tudy groupin gs. 

The informati on hown in Table 9 indica tes that 
for the South Dako ta and Kansas studies, the South 
Dako ta T-D fac tor ra lt o curves employing weights of 
1/4 Time- 3/4 Distance and l /3 Time- 2/ 3 Di lance 
ranked either first or second in order of prefer nee in 
each of th e three evalu ation ca tegori es. 

A look at th e mean valu es calculated for the 
Cabrillo, Alvarado, hirley and Kokomo studies 
reveals that the J/4 T - 3/4 D curve placed first in the 
speed and percent Rl\1 erro r ca tegories and second in 
number of freeway trips a signed. The Californ ia 
fo rmula placed fi rst in number of LTips assigned, 
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econd in speed and fourth in percent RM error. The 
1/3 T - 2/3 D curve ranked third in trips assigned and 
speed and second in perce nt RM error. 

The ran kings for all six stu dies combined reveal 
that the l /4 T - 3/4 D curve was firs t in each of the 
three categories. Th e 1/3 T - 2/ 3 D curve placed third 
in tTips and sp cd and d in percent 
RM erro r. Re ult of the California formula 

ent indica ted that it was econd in lTips 
as igned and speed and fourth in percent RM error. 

It can be no ted from the three ummaries of 
free way in Table 9 that the two T-D factor ratio 
curve , particular! the curve de1 elo ped using weights 
o f 1/4 T - 3/4 D, produ ced · tly more 
a curate number of trips and weighted average 
network speeds and lower percent RM erro rs o f 
es timate than the Bureau of Public Roads travel Lime 

• ra ti o curve. 
orne of the informatio n hown in Table 9 is 

portrayed graphical I) in Fip;urc 10, in which the 
percen tage tha t · d trip · is of ac tual trip and 
the percen t RIVI erro r is ~hown fo r each of the ix 
freeways or e'\.pre ·sway · for three of the more 
pro minent parti al di~e r ion assign ment methods. 

Method of Cornpu ta tion o f 
Percent Roo t-M <'an- quare Error 

The formula for the compu tali on of percent 
RMS error was taken from the bo llom of Page 66 of 
llighway arch Record umber 191 . from 
Thomas F. Humphrey's article " Report on th f' 

ccurac o f Tra ffi c A · · menl When U ing Capadt) 
Rc trai nt". That fo rmul a i as foll ows: 

RMS = 

in which Xcc =ground count on link Li 

' TA = volume assigned to link Li 

N = to tal number of links 
i = I through ! 

In adopting the fo rmula for use in this study l\\ O 
ty pes of computati ons were made, one for the 

path me thod and one for the ratio or part ial 
mcnts. The computation o f the percent RI\1S 

erro r for the sho rtest path me thod was based on tlw 
data in Table 8 , Page 2·t . Because of the "all or 
no thing" ty pe of assignment it was necessary to sr l 
up screenlines in onlcr Lo develop orne reasonabl e 
basis fo r computi ng the percent RM error. Shortest 
path me thod percent RM error is no t comparable to 
percent RMS error computed fo r th e ratio or partial 
assignment methods. 
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In compuling Lhe RMS error for Lhe ralio 
method or partial assignm enls the trips as actually 
traveled for each zone lo zone movement correspond 
Lo the "Ground Counl". A ample eompulalion of 

the percent RMS error for Lhis Lype of assignmenl 
(data from Table 4, Page 15 and Table 5, Page J 8) 
follows: 

South Dakota Travel Time Ratio 

• 

Tolal number of movemenls - 88 

Tolalnurnberofroules = 88 x 2 = 176 
Average volume = 7388 = 12 lnps 

176 

HM error = 231 ,662 = 36 Lrip:s 

175 

Perccnl RMS = 36 >- 100 - 85.7% 

--12 
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PART IV -1-29 BARRIER EFFECT 

Roadside interviewing was accomplished, after 
the construction of the interstate, at all 1-29 crossing 
points (grade separations and in crossroads) 
between the Missouri River and the 
Lincoln county line in an attempt to determine the 
degree of impedance to east-' e t traffic caused by 
the construction of I-29. Information coded 
concerning these interxiew included travel di lance 
before and after completion of l-29 for all trips 25 
miles or in length. Travel distance was not coded 
for trips longer than 25 miles as it was assumed that 
no adverse travel would result for the longer trip . 

Table lU, Page 26 shows the total number of 
trips, number of lrips of 25 miles or less, number of 
trips with additional rmles, and number of additional 
miles, by interview station, vehicle type and distance 
between · points. 

The information given in Table 10 indicates that 
of a total of 5,036 trips of 25 miles or crossing 
the interstate , only 95, or 1.9% had adverse travel due 
to the interstate. These motori ts had 170.6 m of 
adverse travel , an average of 1.8 miles per trip . The 
total number of trips · the inter tale, 1J the 
trips over 25 miles in length are included, becomes 
5,672 and the 95 with adverse travel would be 1.7% 
of the total. 
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A very small number of motorists wi hing lo 
cross I-29 are forced to lravel additional distance in 
order to find a cro ing point. Even if all of the 
adverse travel by the harrier effect of this 
segment of 1-29 wer elirmnated, the road u er cost 
avings which would accrue would probably not he 

sufficient to ju tHy the of a single adili tional 
conventional grad separation structure u ing the 
benefit-cost ratio method. The results of the analysis 
indicate that the number of points provided 
on the segment of I-29 between the Missouri River 
and the Minnehaha - Lincoln county line is entirely 
adequate. It should he pointed out, however, that this 
conclusion is contingent on the assumption that all 
motorists who crossed the interstate alignment prior 
to the construction of 1-29 continued to make about 
the same trips with about the same frequency 
foUowing the n of the interstate. It is 
likely that some trips which were made before 
con truction are now made less often or not at all 
because of the adverse travel now involved. ufficient 
data concerning cro ings of the interstate alignment 
prior to construction is not available to determine 
whether or not a decrease in trips of the adversely 
affected type has taken place. 

0 
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TABLE 1 

INTERSTATE 29 USAGE STUDY 
to 

FREEWAY TRA FFI C A ND VEHICLE Ml LES : • 
In 

COMPARISON OF OR IGIN-DESTINATI ON INTERVIEW DATA TO GROUND COU NTS of the 
of tltb 

u: r co-t Length 

not be of Each Daily Vehicle Miles 
1963 Summer 1963 D·D 1-29 s~;;'llent 

Interchange Location ADT (ADT x 1.3) Data in Miles Traffic Counts O·D 

the 
anah<, Sioux City (Riverside Drive) 

• 4,660 6,100 5,300 .87 2.8 17,100 14.800 
pro1ided N. Sioux City (local road) 
'Riw 4,183 5,400 4,900 .91 1.9 10,300 9,300 

entirely McCook Lake (FAS 400) 
3,357 4,400 4,300 .98 5.3 23,300 22,800 

that tlus Jefferson (FAS 394) 
that all 

Elk Point south (FAS 394) 
3,376 4,400 4,000 .91 6.3 27,700 25,200 

pnor 2,010 2,600 3,500 1.35 2.5 6.500 8,800 
about Elk Point north (FAS 394) 

frequency 2,775 3,600 3,500 .97 8.3 29,900 29,000 
South Dakota 50 

It i, 1,524 2,000 2,800 1.40 4.6 9,200 12,900 
be fort South Dakota 48 

1,783 2,300 2,700 1.17 7.0 16,100 18,900 
not at all Alsen IF AS 370) 
: ufficient 1,865 2,400 2,700 1.12 4.0 9,600 10.800 

alL "l1 men t Alcester ( F AS 372) 
1,928 2,500 2,700 1.08 5.0 12,500 13,500 . 

dtlfrmme Beresford (S.D. 46) 

adw,eh 2.485 3,200 3,000 94 3.0 9,600 9,000 
• Hudson (FAS 383) 

2, 139 2.800 3,100 1. 11 3.0 8.400 9,300 
Viborg (FAS 568) 

2,358 3,100 3,100 1.00 3.0 9,300 9,300 
Fairview (FAS 567) 

2,114 2,700 3,100 1. 15 3.0 8,100 9,300 
Davis (U.S. 18) 

2,512 3,300 3,500 1 06 3.0 9,900 10,500 
Canton (US 18 & FAS 970) 

2,878 3,700 3,600 
Worthong (S.D. 44) 

.97 2.0 7,400 7.200 

3,067 4,000 3,600 .90 4.0 16,000 14,400 
Lennox (FAS 380) 

3,395 4.400 4,100 .93 3.0 13,200 12,300 
Harrisburg (Local road) 

3,681 4,800 4,200 
Tea (FAS377) 

.88 2.0 9.600 8,400 

4,004 5,200 4.500 .87 1.6 8,300 7,200 
1·29 & 1-229 

TOTALS 72,900 72,200 262,000 262.900 

11 



TABLE 2 

INTERSTATE 29 USAGE STUDY 

"BEFORE" AND "AFTER" VOLUMES 
OF MOVEMENTS USED IN THE GENERATION ANALYSES 

Average Daily Summer Traff1c 

"Before" BETWEEN "After" 
( 1961 ) Commun1ty Community (1963) 

40 Sioux Falls Hawarden. I a. 39 
33 Sioux Falls LeMars, Ia. 42 

308 Sioux Falls SIOUX City, Ia. 385 
116 Sioux Falls Vermi II 10n 164 
166 SIOUX Falls Yankton 163 
49 Sioux Falls Alcester 59 

207 Sioux Falls Beresford 267 
131 S1oux Falls Centerv II le 110 
80 Sioux Falls Chancellor 58 
44 Sioux Falls Davis 45 
24 Sioux Falls Elk Point 26 
95 Sioux Falls Hurley 79 
32 Sioux Falls Irene 44 

445 Sioux Falls Lennox 480 
3 Sioux Falls N. Sioux City 12 

136 Sioux Falls Tea 216 
105 Sioux Falls Viborg 85 

10 Sioux Falls Wakonda 18 
214 Sioux Falls Worthing 233 

6 Sioux City, Ia. Canton 19 
388 Sioux City, Ia. Vermillion 475 
235 Sioux City, Ia. Yankton 265 

20 Sioux C1ty. Ia. Alcester 42 
80 Sioux C1ty. Ia. Beresford 83 

6 SIOUX City. Ia. Burbank 19 
21 Sioux City. Ia. Centerville 24 

422 Sioux City. Ia. Elk Point 395 
1 1 Sioux City, Ia. Gayville 5 
3 Sioux C1ty, Ia. Hurley 13 

748 Sioux City. Ia. Jefferson 686 
9 Sioux City, Ia. Junction City 11 
6 Sioux City. Ia. Lennox 13 
2 Sioux C1ty, Ia. Meckling 12 

34 Sioux City. Ia. Richland 12 
17 Sioux City. Ia. Viborg 7 
12 Sioux City, Ia. Wakonda 17 
57 Beresford Vermillion 62 
23 Beresford Yankton 39 

147 Beresford Centerv i I le 142 
Beresford Dav1s 18 

23 Beresford Elk Point 23 
4 Beresford Hub City 17 

21 Beresford Irene 26 
10 Beresford Lennox 15 
19 Beresford Manon 5 
12 Beresford Spink 20 
23 Beresford Viborg 20 
17 Beresford Wakonda 15 
22 Vermillion Hawarden. I a. 15 
16 Vermillion LeMars, Ia. 12 

12 



39 
42 

164 
163 
59 

267 
"0 
58 
4' 
26 
79 
.:.1 

.180 
'2 

216 
85 
'8 

2.'l1 
'9 

~75 

:Co5 
~2 

B3 
9 

24 
115 

5 
13 

686 
11 
p 
12 
12 
7 

17 
62 
39 

!42 
·a 
23 
1 

26 
15 
5 

20 
20 
15 
15 
12 

TOTALS 

I 

I 

I 

I 

I 

• TABLE 2 (Continued) 

INTERSTATE 29 USAGE STUDY 

"BEFORE" AND "AFTER" VOLUMES 
OF MOVEMENTS USED IN THE GENERATION ANALYSES 

Average Daily Su'Tlmer Traffic 

"Before" BETWEEN 
( 1961 ) Community Community 

43 Vermillion Akron, Ia. 

14 Vermillion Canton 

26 Vermillion Alcester 

143 Vermillion Elk Pomt 

21 Vermillion Jefferson 

49 Vermillion Junction C1ty 

10 Vermillion Richland 

20 Vermillion Spink 

12 Yankton LeMars, Ia. 

13 Yankton Alcester 

65 Yankton Elk Point 

13 Yankton Jefferson 

2 Yankton N. Sioux City 
12 Elk Point Burbank 

8 Elk Point Junction City 

22 Elk Point N. Sioux City 
10 Canton Centerv i lie 
13 Canton Dav1s 
86 Canton Lennox 

7 Canton Parker 
14 Lennox Harrisburg 

Lennox Hudson 
87 Lennox Worthmg 

7 Hawarden, Ia. Centerv i lie 
17 Harrisburg Tea 

5,366 

13 

"After" 
(1963) 

45 
16 
20 

160 
22 
25 
13 
13 
17 
13 
25 

4 
14 
19 
10 
43 
15 

1 
70 
23 
16 
11 
78 
25 
15 

5,765 



TABLE 3 

INTERSTATE 29 USAGE STUDY 

"BEFORE" AND "AFTER" VOLUMES BY TRIP PURPOSE OF 
PASSENGER VEHICLES AND TOTAL HEAVY TRUCKS WITHIN CATEGORIES 

BASED ON OPPORTUNITY FOR TIME AND DISTANCE SAVINGS BY USE OF INTERSTATE 29 

"Before'' 

"After" 

''AfterH 
"Before" 

"Before" 

"After" 

"After" 
"Before" 

"Before" 

'' Afte('' 

"After" 
"Before" 

"Before" 

"After" 

"After" 
"Before" 

Passenger Vehicles 

Work 
Pers. 
Bus. Shopping 

Recreation 
Soc. & Vac. Other 

Total 
Pass. 
Veh. 

Heavy 
Trucks 

Total 
Traffic 

Category # 1, All Major Intra-Study Area Movements Same Distance or Shorter Via 1-29 

1,061 

977 

0.940 

479 

697 

1.455 

240 

260 

1.083 

570 

577 

1.012 

65 

130 

2.000 

2.415 

2,661 

1 102 

Category # 2, All Major Intra-Study Area Movements Longer but Faster Via 1-29 

864 

787 

0.911 

526 

496 

0.943 

217 

312 

1.438 

Category #3 ( #I and # 2 Combmed) 

1.925 

1,784 

0.927 

1,005 

1.193 

1.187 

457 

572 

1.252 

329 

403 

1.225 

899 

980 

1.090 

80 

90 

1.125 

145 

220 

1.517 

2,016 

2,088 

1.036 

4.431 

4,749 

1.072 

Category #4. All Major Intra-Study Area Movements Wh1ch Would Cross 1-29. but 

Be Neither Shorter Nor Faster Via 1-29 

144 91 43 

99 95 29 

0.688 1.044 0.674 

86 

133 

1.547 

14 

22 

21 

0.955 

386 

377 

0.977 

350 

420 

1.200 

154 

174 

1.130 

504 

594 

1 179 

45 

45 

1 000 

2,765 

3,081 

1.114 

2,170 

2,262 

1 042 

4,935 

5,343 

1 083 

431 

422 

0.979 

Number of 
Movements 

Involved 

40 

40 

23 

23 

63 

63 

12 

12 

• 

L 
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TABLE 4 

INTERSTATE 29 USAGE STUDY 

BASIC DATA ON TRIPS, TRAYa TIME AND DISTANCE FOR EACH CO'.IMUN!TY TO CO'~~UNTTY MOVEMENT 

Sioux Falls 1-hwarden, Ia. 

LeMars , Ia. 

Sioux City, Ia. 

Doon , Ia. 

Inwood, Ja. 

Rock Valley, la. 

Sioux Center, Ia. 

Canton, S. Oak. 

Vermillion 

Yankton 

Alcester 

Beresford 

Chancellor 

Davis 

Elk Point 

Fairview 

Hudson 

Hurley 

Irene 

Lennox 

Marion 

Sioox City 
• 

Parker 

Viborg 

Wakonda 

Worthing 

•IO\IX City, Ja. Canton 

I Vennllllon 

Yankton 

Beresford 

39 

42 

385 

168 

100 

40 

164 

163 

59 

267 

110 

58 

45 

26 

6 

66 

79 .. 
480 

12 

90 

216 

85 

18 

233 

19 

475 

265 

42 

83 

19 

24 

395 

12 31 27 69 

15 36 27 64 

364 95 21 

- - 5 100 

6 4 162 96 

11 11 89 89 

7 18 33 82 

122 18 563 82 

160 98 4 2 

132 81 31 19 

20 34 39 66 

221 83 46 17 

10797 3 3 

28 48 30 52 

.. 98 1 2 

24 92 2 8 

- - 6 100 

17 26 49 74 

6B 86 11 14 

44 100 

91 42 9 

4 80 I 20 

12 100 - -
23 26 67 74 

167 77 49 23 

82 96 3 4 

18 100 - -
69 30 164 70 

18 1 

463 97 12 3 

99 2 1 

20 48 22 52 

64 17 19 23 

17 89 2 11 

24 100 - -
B4 65 16 

5 100 - -

1189 . 7 

.3 

1.6 

15 

62.0 

94 . 6 

~02.5 

50.0 

36.2 

52 . 9 

70.3 

31.1 

75.1 

94.8 

53.4 

42.4 

51.1 

31.8 

40.9 

79.1 

44.4 

53.4 

46.6 

63.7 

45.9 

97.7 

36.7 

17.2 

52.2 

66.2 

22.9 

88.6 

44.8 

74.6 

71.4 

24.2 

61.7 

54.9 49.~ 

84.5 76.5 

81.6 84.5 

48.7 39.• 

38 . 0 28.1 

51.7 42.4 

65.7 56.3 

29.4 24.0 

61.5 62.6 

79.1 80.6 

46,3 45.0 

35.2 34.5 

40.3 4l.9 

23.5 24.7 

32.4 34.0 

63.6 66.8 

41.1 35 .7 

47.9 42.5 

34,4 35.6 

52.4 54.0 

19.7 21.3 

40.9 38.0 

79 .7 82.1 

33.0 30.1 

10.4 12.0 

42,4 44.0 

54.5 56 .1 

18.4 11.0 

73.2 74.5 

34.1 36.5 

60.2 62.6 

44.5 44.1 

49.0 50.0 

26,5 26.6 

58.3 60.5 

18.1 18.1 

48.9 51.3 

RATIOS, 

0.97 1.11 1.14 

0 . 95 1.10 1.16 

0.78 0.97 1,24 

L14 1.24 LOB 

1.23 1.35 1.10 

1.14 1.22 L07 

1.09 1.17 \.07 

\.11 1.22 L10 

.84 .98 1.17 

.92 .98 \.07 

.95 1.03 LOB 

.91 1.02 1.12 

.88 . 96 1.09 

.97 . 95 .98 

.88 .95 1.0B 

.81 .95 Ll7 

LOB Ll5 L07 

1.02 1.13 1.11 

.94 .97 1.03 

.89 . 97 1.09 

.93 . 92 1.00 

1.12 1.0B .95 

. 81 .97 1.20 

1.16 1.10 . 95 

.87 .87 .99 

.91 .96 1.06 

.89 .97 1.09 

.97 I.OB 1.12 

• 79 .98 1.24 

.75 .93 1.25 

.85 .96 1.14 

.89 1.01 1.13 

.78 .98 1.26 

.76 1.00 1. 32 

.78 .96 

.73 1.00 1.37 

.82 . 95 1.17 

54 . 6 

56.5 

61.4 

5l.l 

51.1 

51.6 

51.5 

51.1 

58.4 

54 . 4 

54.7 

54 . 7 

53.5 

45.9 

53.8 

59.5 

51.6 

52.9 

47,2 

55.7 

46.7 

47.6 

60 .5 

46 .7 

41.6 

53.7 

55 . 5 

50.0 

62.7 

61.3 

57.2 

54.4 

63.1 

60.0 

63.0 

61.7 

58.3 

47.9 

48.5 

49.5 

47.3 

46.6 

48.1 

48 . 1 

46.3 

50.0 

51.0 

50.6 

48.8 

49.2 

46.6 

49.9 

50.7 

48.2 

47.8 

45.8 

50.9 

46.8 

50.0 

50.4 

49.2 

4L9 

50 . 6 

50.8 

44 . !> 

50.5 

48.9 

50.3 

48.2 

49.9 

45.6 

50.8 

44.9 

49.9 



~TV 

~ 
Sioux City, ta. 

Beresford 

i llion 

Yankton 

I•" Point 

TABLE 4 
(Continued) 

INTERSTATE 29 USAGE STUDY 

BASIC DATA ON TRIPS , TRAVEL TIME AND DTSTMCE FOR EACH COW.IUNITY TO CQII,UNTTY MOVEMENT 

~ 
'~llilli\ 

RATIOS'« 

~ 
BETWEEN ALT. ...'ill\[ ~ VIA 

ill!, IDI: ~ ~T._ 

Hurley 13 13 100 - - 73.2 92.0 76.2 78.4 .80 .97 1.22 62.5 51.1 

Jefferson 686 314 46 372 54 10.4 13.9 10.8 9.5 .75 1.14 1.52 62.3 41.0 

Junction City 11 6 55 5 45 II 25.3 36.1 27.4 29.2 .10 .94 1.34 65.0 48.5 
I 

Lennox 13 13 100 - - 66.9 88.7 70.9 74.5 .75 .95 1.26 63.6 50.4 

Meckling 12 12 100 - - 43.2 54.6 42.7 45.1 .19 .95 1.20 59.3 49.6 

Richland 12 - - 12 100 25.3 29.5 25.0 23.4 .86 1.01 1.25 59.3 47.6 

Vlborq 1 5 1l 2 29 66.5 82.4 68.2 70.4 .81 .97 1.20 61.5 51.3 

Wakonda l1 11 100 - - 57.9 71.2 58.2 58.6 .81 .99 1.22 60.3 49.4 

Hawarden, Ia. 47 - - 41 100 27.1 25.0 22.3 20.0 1.08 I. 12 1.03 49.4 48.0 

I 

Canton 78 13 17 65 83 28.9 28.5 26.8 24.5 1.01 1.09 1.08 55.6 51.6 

Vermi 11 ion 62 56 90 6 10 30.0 32.7 28.9 28.1 .92 1.03 1.12 57.8 51.6 

Yankton 39 19 491 20 51 59.8 54.0 55.0 46.5 1.11 1.18 1.07 55.2 51.7 

Alcester 103 - - 103 100 19.1 13.8 15.8 \1.5 1.38 1.37 .99 49.6 50.0 
I 

CentervUle 142 12 B 130 92 17.6 14.3 13.7 11.9 1.23 1.15 .94 46.7 49.9 

Oavi. s 18 13 12 5 28 24.9 27.0 23.8 23.8 .92 1.00 1.08 57.3 52.9 

Elk Point 23 l1 74 6 26 30.9 36,7 31.0 32.3 .84 .96 1.14 60.2 52.8 

Hub City 17 1 41 10 59 18.0 18.7 15.3 15.3 .96 1.00 1.04 51.0 49.1 

I 
Hudson 33 - - 33 100 26.7 22.8 21.3 19.0 I. 17 1. 12 .96 47.9 50.0 

Lennox 15 12 80 3 20 I 25.7 28.6 24.5 24.5 .90 1.00 1.11 57.2 51.4 

Marion 5 5 100 - - I 52.9 56.2 47.9 48.0 .94 1.00 1.06 54.3 51.2 

Spink 20 5 25 15 75 20.2 21.3 19.8 18.3 .95 1.08 1.14 58.8 51.5 

Vi. bol'9 20 10 50 10 50 28.8 25.3 21.8 21.8 1.14 1.00 .88 45.4 5.1.7 

Wakonda 15 
I 

15 100 25.9 25.9 21.8 2 .. 8 1.00 1.00 50.5 50.5 - - 1.00 

fawarden, Ia. 15 7 47 B 53 41.0 41.4 36.0 35.7 .99 1.01 1.02 52.7 51.7 

LeMars, ta. 12 10 83 2 17 51.7 49.5 46.2 44.0 1.04 1.05 1.01 53.6 53.3 

Akron, Ia. 45 35 78 10 22 26.2 27.2 24.0 23.4 .96 1.03 1.07 55.0 51.6 

Canton 16 16 100 - - 53.5 61.2 53.1 52.6 .87 1.01 1.16 59.6 51.6 

Alcester 20 10 50 10 50 34.5 36.8 32.1 31.8 .94 1.01 1.08 55.8 51.8 

Elk Point 160 93 58 67 42 18. I 20.8 16.3 15.7 .87 1.04 1.19 54.0 45.3 

Jefferson 22 I 22 100 - - 25.4 30.9 24.9 27.0 .82 .92 1.12 58.8 52.4 

13 69 I 31 15.4 15.8 14.1 13.8 .97 1.02 1.05 54.9 52.4 
Spink 9 4 

LeMars, Ia. l1 6 35 11 65 81.5 79.3 72.3 70.1 1.03 1.03 1.00 53.2 53.0 

Alcester 13 12 92 1 8 64.3 66.6 58.2 5?.9 • 91 1.01 1.04 54.3 52.2 

Elk Point 25 21 84 4 16 47.5 51.2 42.2 44.9 • 93 ,94 1. 01 53.3 52.6 

Jefferson 4 2 50 2 50 55.2 60.7 51.0 53.1 • 91 .96 1.06 ~5.4 52.5 

N. Sioux City 14 11 79 3 21 62.4 69.8 58.3 60.2 .89 • 97 1.09 56.1 51.7 

Akron, 1a. 59 - - 59 : 100 27.1 17.4 26.1 15.0 1.56 l. 741 1.12 57.8 51.7 

16 
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TABLE 4 
(Continued ) 

INTERSTATE 29 USAGE STUDY 

BASIC DATA ON TRI PS , TRA VEL TIME AND DISTANC E FOR EACH CO.IMUNJTY TO COWo1UNTTY MOVEMENT 

~L~ TOTAL ~TRI PS ON ~~ RATIOS : ~ ;.;_~ ~~ BEIWEEN ~~ ~~ T i/,!( C!!!i:L ..M!ill._~ 

Elk Point Al ·.ester 36 2 6 34 94 35 .4 31. 5 34. 2 26 .4 1.12 1.30 

Jefferson 158 36 23 122 77 I 9.6 10.3 8 . 9 8 . 6 . 93 1. 03 

Junction City 10 8 80 2 20 9 .6 12. 7 9.4 11.5 . 76 . 82 

N. Siou x City 43 34 79 9 21 16. 8 19 .4 16. 2 15 .7 . 87 1. 03 

Spl nlc 21 3 14 18 86 16.3 16 .4 16.2 14.4 . 99 1.12 

Canton Centerville 15 10 67 5 33 35 .5 37 . 7 31.9 31.9 . 94 1. 00 

Davis 1 1 100 - - 26 .4 27 .o 24. 0 24. 0 . 98 1. 00 

Lennox 70 29 41 41 59 21.6 22 .6 18.7 18 . 7 . 96 1.00 

Parker 23 13 57 10 43 39 . 6 40 . 6 34. 2 34.2 . 98 1. 00 

Worthing 63 - - 631 100 16 . 0 13 . 4 14. 0 11 . 0 1.19 1. 27 

Hawarden, Ia. Centerville 25 3 12 221 88 36 . 0 37 . 7 31.6 31.5 . 95 1.00 

dson Lennox 11 11 100 - - -41.4 44 .3 37 .2 37 . 2 .93 1.00 

Jefferson N. Sioux City 47 14 30 33 70 9.6 9. 1 8.9 7. 1 1.00 1.25 

Lennox Tea 5 ? 40 3 60 15.2 12 .o 12 .3 9.3 1. 27 1.32 

TOTALS 7 ,388 , ~ 

17 

~Hl 

~ ]!) 
1.15 58. 0 50.3 

1. 11 55 . 6 50. 1 

1. 08 58 . 7 54 . 3 

1. 19 57 . 9 48 . 6 

1.13 59 . 6 52 . 7 

1. 06 53 . 9 50. 8 

1.02 54. 5 53.3 

1. 00 51.9 49 . 6 

1. 03 51. 8 50.5 

1.06 52 .5 49 . 3 

1.00 52 . 7 50 . 1 

1. 07 53 . 9 50 . 6 

1.19 55 . 6 46. 8 

I. OS 48 . 6 .46 . 5 



TABLE 5 

HITERSTATE 29 USAGE STUDY 

TRIPS ASSIGNED TO FREEWAY BY VARIOUS PROCEDURES 

T -1 I __e_ i _s __ ., u _:>_ I 
_ll_" 

G F ...B. --.- --.- -! J.. I A T :• As r _s A _A_ -" Jl. .!l 
t ..!! ..!. .Ji. i ~ Actua ~!.i ~ s _._ 

~~~ _!!_-~I~ ~ • u. 
BPR S. D. Trave 1 s. D. T-D S. D. T-D California 

No. Travel Time Travel Time Distance '"' Ratio Factor Ratio Diversion 

~~N of % of Least I ~~'T i~~ b ,4 T L/3 T lli;_~ Lea s t Ratio >t!o ~ T 2. _Q_ __! T_lli D 
~ 

-
~ ~ Lu. LfJ D ~6 D h D Dist. N~. 0~ No . 

0~ • 
of of of of of of of of of of 
lh~ ~ ~ I~ ~ ~·1 IT~ ~ lir..! !l ~ ~ 

Sioux Falls Hawa rden, Ia . 12 31 39 - - - - - - 18 45 18 46 17 43 12 31 11 27 6 16 

leMars, Ia. 15 36 42 42 - - - - - 21 49 24 58 19 45 14 34 12 29 10 24 

Sioux City , I a. 364 95 385 385 385 385 385 385 385 296 77 316 82 316 82 362 94 350 91 385 100 

Doon , I a. - - - - - - - - - 1 22 1 13 1 13 1 11 1 10 0 0 

Inwood , Ia. 6 4 - - - - - - - 20 12 12 7 5 3 3 2 5 3 0 0 

Rock Valley, Ia . 11 11 - - - - - - - 22 22 13 13 16 16 11 11 12 12 0 0 

Si oux Center, I a . 7 18 - - - - - - - 11 27 8 19 11 27 6 16 6 16 0 0 

Canton , S . Oak. 122 18 - - - - - - - 171 25 110 16 llO 16 82 12 82 12 0 0 

Vermillion co 160 98 164 164 164 164 164 164 164 112 68 125 76 130 79 139 85 143 87 164 100 

Yankton 132 81 !63 163 163 163 163 163 163 90 55 104 64 129 79 112 69 137 84 163 100 

Alcester 20 34 59 59 59 59 - - - 29 49 35 59 38 64 27 46 30 51 30 50 

Beresford 22 1 83 267 267 267 267 267 267 - 152 57 176 66 179 67 147 55 171 64 182 68 

Centerville 107 97 110 110 110 110 110 110 110 67 61 78 71 92 84 94 85 96 87 110 100 

Chancellor 28 48 58 58 58 58 58 58 58 26 45 27 46 50 86 40 69 49 85 58 100 
Davis 44 98 45 45 45 45 45 45 45 27 61 32 71 39 86 38 85 40 88 45 100 

• 

Elk Point 24 92 26 26 26 26 26 26 26 19 73 21 79 22 86 24 93 24 91 26 100 
Fairview - - - - - - - - - 2 28 I 20 2 32 I 20 1 18 0 0 
Hudson 17 26 - - - - - - - 25 38 20 31 24 37 16 24 15 23 0 0 
Hur ley 68 86 79 79 79 79 79 79 7? 40 51 48 61 65 82 55 69 66 84 79 100 
Irene 44 100 44 44 44 44 44 44 44 26 60 30 69 36 82 35 80 37 85 44 100 
Lennox 438 91 480 480 480 480 480 480 480 254 53 302 63 432 90 408 85 427 89 480 100 
Marion 4 80 - - - - - - - I 23 1 15 3 51 1 24 1 23 - 0 
N. Sioux City 12 100 12 12 12 12 12 12 12 9 73 9 79 10 82 11 91 11 89 12 100 
Parker 23 26 - - - - - - - 18 20 11 12 40 45 19 21 18 20 0 0 
Tea 167 77 216 216 216 216 216 216 2!6 136 63 !56 72 205 95 207 96 205 95 216 100 

• 

-



N. \OUll C.\\.y I 100 

'•• "' 

T 

Trips As 
~ctually 

No , 
BET ~~ - 'r~ ~ .1 ty 

Sioux Falls Vi borq B2 96 

Wakonda 1e 100 

Worthing 69 30 

Sioux City , Ia . Canton 1e 95 

Vermillion 463 97 

Yankton 263 99 

Alcester 20 4e 

Beres ford 64 71 

Burbank 17 e9 

Centerville 24 100 

Elk Point 330 e• 

Gayville 5 100 

Hurley 13 100 

Jefferson 314 46 

Junction City 6 55 

Lennox 13 100 

Meckling 12 100 

Richland - -
Vi borg 5 71 I 

I 

Wakonda l7 100 

Beresford Hawarden , I a. - -
Canton 13 17 

Vermillion 56 90 

Yankton 19 49 

Alcester - -

\ I 

-
"' 

I I I ' 
- - - \ 

\h :llh I '· 210 "' 

TAB!.E 5 
(Continued) 

INTER>TATE 29 USAGE STUDY 

., 
20 \1 

I"''' 

TRIPS ASSIGNED TO FREEWAY BY VARIOU~ PIHXEOURES 

~ 
1 -, • - ' ...R. J_ s 

A < ' • n .1!1. • 
Tim• Q! Fo ~l"u'f" P~th 5 ><!._ 

N,l!-Jil '· e ~ BPR s . 
Travel Time Trave l 

~t ~~;]_ i/2 [, 
. 4 T I ~~~ b 1~4 T I ~~·~t [Nf•t1· 
. 6 D D • • -

~; of,, 
of 

Tr • 

e5 e5 e5 e5 e5 e5 e5 48 57 56 

1e 1e le 18 le le 1e 11 60 12 

233 233 233 - - - - 105 45 107 

19 19 19 19 19 19 19 14 76 15 

475 475 475 475 475 475 475 3eo eo 404 

265 265 265 265 265 265 265 175 66 199 

42 42 42 42 42 42 - 25 60 29 

83 83 83 83 83 83 83 64 77 68 

19 19 19 19 19 19 19 15 79 16 

24 24 24 24 24 24 24 18 77 20 

395 395 395 395 395 395 395 324 B2 344 

5 5 5 5 5 5 5 4 71 4 

13 13 13 13 13 13 13 10 74 10 

686 6e6 686 686 6e6 - - 549 80 583 

11 11 ll 11 ll 11 ll 9 86 10 

13 13 13 13 13 13 13 10 80 11 

12 12 12 12 12 12 12 9 76 10 

12 12 12 12 12 - - e 64 9 

7 7 7 7 7 1 7 5 73 6 

17 l7 17 17 1? 17 17 12 73 13 

- - - - - - - 13 28 9 

- - - - - - - 31 40 26 

62 62 62 62 62 62 - 34 55 40 

- - - - - - 10 25 6 -
- - - - - - - 3 3 1 

,., 
12 

A 

D. 
Time 

of 

66 

69 

46 

e l 

85 

75 

69 

B2 

84 

B2 

e7 

7e 

eo 

85 

89 

e5 

el 

73 

79 

79 

20 

33 

64 

16 

1 

10 

40 

H2 

F _a 
5 

t 
. u. 

Tra vel 
Distance 

of of 
Tota l 

7l e4 

15 82 

119 51 

15 79 

423 e9 

223 e4 

29 70 

66 79 

14 73 

20 84 

288 73 

4 e6 

ll e2 

240 35 

6 e7 

11 e6 

10 e6 

6 54 

6 82 

13 ?6 

19 40 

37 48 

40 64 

9 24 

2 2 

11 

19 

$.f. -f 
.Ji 

?I 

I 

S. D. T- D 

F~/ior ~~~io 1 1 ?. D 
No. ~ 
of of 

T~' " Tota l 

6e eo 

14 eo 

79 34 

17 91 

461 97 

236 e9 

26 61 

75 91 

l7 91 

22 93 

371 94 

5 93 

12 91 

• le 61 

11 99 

12 95 

ll 94 

6 52 

6 91 

14 e5 

10 22 

24 31 

32 52 

6 15 

0 0 

11 

18 20 

~ n 

a 5 

S. D. T- D 
Factor Ra tio 

T 3/4 D 
. ~ 

of of 
T ~'" Total 

72 85 

16 e7 

72 31 

17 e8 

446 94 

233 88 

3 1 73 

74 89 

17 e9 

22 91 

352 e9 

5 91 

12 e9 

350 51 

10 95 

12 92 

11 92 

7 57 

6 89 

15 87 

9 20 

21 27 

35 51 

5 14 

0 0 

0 

216 

....!:! 

0 

>00 

.JL 

California 
Divers ion 

To. 
.... 

of 0~ In< 

85 100 

18 100 

75 32 

19 100 

475 100 

265 100 

34 B2 

83 100 

19 100 

24 100 

395 100 

5 100 

13 100 

384 56 

11 100 

13 100 

12 100 

7 56 

7 100 

l7 100 

0 0 

0 0 

36 58 

0 0 

0 0 



__! ~TII::i~itv 

Beresford Centerville 

Davis 

E 1k Point 

Hub City 

Hudson 

Lennox 

Marion 

Spink 

VIborg 

Wakonda 

Ve:nnillion Hawarden , !a. 

LeMars, Ia. 

Akron, !a. 

Canton 

Alcester 

Elk Point 

Jefferson 

Spink 

Yankton LeMars , I a. 

Alcester 

Elk Point 

Jefferson 

N. Sioux City 

Elk Point Akron , la. 

Alcester 

TABI..E 5 
(Continued) 

INTERSTATE 29 USAGE STUDY 

TRIPS ASSIGNED TO FREEWAY BY VARIOUS PROCEDURES 

T t I p 
__s_ _o_ 

u _s_ T 
Jl.s 

__li_ 
Trips_ ~s r i s A A 

~tu~ _A_ DI ' ' _i __g_ __.._ --"-

_ill!_~~~ BPR s . D. 
No !Travel Time Travel Time 
of. % of 1 Least I 2/3 T ~~~ T . 4 T l/ 3 T t/4 T Least 

!.J!!. ~ 1_11_ LfJ D 1 '2 D . 6 D I : L3 D D Dist. No. 0~ No. 
of of of 

I~ ~1 J Trios ~I 

12 8 - - - - - - - 17 12 10 7 

13 72 18 18 18 18 18 18 18 10 55 12 64 

17 74 23 23 23 23 23 23 23 16 68 17 76 

7 41 I 
17 17 17 17 17 17 17 8 47 9 52 

- - - - - - - - - 6 18 4 11 

12 80 ' 15 15 15 15 15 15 15 9 58 10 68 

5 100 5 5 5 5 5 5 5 3 51 3 61 

5 25 20 20 - - - - - 10 49 12 58 

10 50 - - - - - - 20 4 22 3 13 

- - 15 15 15 15 15 15 15 6 41 5 36 

7 47 15 15 15 - - - - 6 42 6 38 

10 83 - - - - - - - 4 34 3 27 

35 78 45 45 45 45 - - - 21 47 23 52 

16 100 16 16 16 16 16 16 - 10 63 12 72 

10 50 20 20 20 20 20 20 - 10 51 12 61 

93 58 160 160 160 160 160 160 - lot 63 115 72 

22 100 22 22 22 22 22 22 22 16 71 17 78 

9 69 13 13 13 - - - - 6 45 6 46 

6 35 - - - - - - - 6 36 5 29 

12 92 13 13 13 13 13 13 - 6 45 6 46 

21 84 25 25 25 25 25 25 25 13 53 16 63 

2 50 4 4 4 4 4 4 4 2 57 3 66 

!I 79 14 14 14 14 14 14 14 8 60 10 69 

- - - - - - - - - 0 0 0 0 

2 6 - - - - - - - 8 23 5 15 

• 

- - -
~ y 

-· s i _Q _ _n 
"i d 

s .~ 
_.a_ __,}_ ~ s 

Travel S. D. T- D S . D. T-D California 
Distance Factor ~ t Factor Ratio Diversion 

~ 
1 ''_l'll_ _jl_ j~~L· _11_ 
No. N~. J • 

of of of of of of of of 
~1 Tr~ ~T_ilil l T ~ ll!1 al 

45 32 17 12 18 13 0 0 

13 73 ll 61 13 73 18 100 

19 84 20 89 20 88 23 100 

12 73 9 52 11 64 17 100 

13 40 6 16 6 17 0 0 

11 73 10 69 12 81 15 100 

4 73 3 55 3 64 5 100 

10 51 7 36 7 33 7 34 
I 

15 73 6 32 7 33 0 0 

11 73 7 46 9 57 15 100 

10 70 7 46 9 57 7 48 

I 7 59 4 34 4 33 0 0 

29 64 21 46 23 51 22 48 

11 70 ll 69 13 81 14 85 

14 70 10 52 13 64 13 67 

99 62 98 61 102 64 100 63 

20 90 21 95 20 93 22 100 

9 70 6 43 7 51 6 48 

II 64 6 36 6 36 0 0 

9 70 7 52 7 57 9 67 

22 87 20 80 22 87 25 100 

3 84 3 80 3 87 4 100 

10 73 II 80 12 85 14 100 

0 0 0 0 0 0 0 0 

6 7 3 8 3 7 0 0 



N. \.ou.., C.\\.y 

-

EJ :::D]i~ 
~· 

Elk Point Jefferson 

Junction City 

N. Sioux City 

Spink 

Canton Centerville 

Davis 

Lennox 

Parker 

Worthing 

Hawarden, Ia. Centerville 

Hudson Lennox 

Jefferson N. Sioux Cl ty 

Lennox Tea 

TOTALS 

14 14 •• 14 •• 14 •• 0 10 to'l 10 73 ll 

0 

HO 

' 

T 
Trips As 
Actually 
Tr< 

No. 
of % of 

~ Total 

36 23 

8 80 

34 79 

3 14 

10 67 

1 100 

29 41 

13 57 

. . 

3 12 

II 100 

14 30 

2 40 

4388 
I 

- - -
-

- -
-
-

0 

a 

TABLE 5 
(Continued) 

INTERSTATE 29 USAGE STUDY 

0 

TRIPS ASSIGNED TO FREEWAY BY VARIOUS PROCEDURES 

0 0 0 0 0 

1~ • 7 

{ .S. D 
_U -=::s: A_£ < _a__ ~ 

r l s A s l 

A QI < S 1. b~ m -"- " - t B 

~-~r-!- r 
- Shortest Path S. D. 

T i BPR s. D. Trave 1 S. D. T·D 

1,r.,vel Time Travel Time Distance Factor Ratio 
Least 2/3 T ~~~ T 

.4 T l/3 T ' ~4 T Least 'lo •••• Ra --*:T %D 1f 3 D 3f4 D Dist. 
- -·~-. 

~ 1: D . 6 D 2j3 D No. No • % No. 

~~1 1 T~;, ~T~i ~ 
of of 

Tr~ ..!2!!_1 

158 158 158 158 158 - - 84 53 100 63 101 64 87 55 

10 10 10 10 10 10 10 8 79 8 84 10 99 10 100 

43 43 43 43 43 43 - 27 63 31 72 28 64 26 61 

21 . - - - - - 9 42 8 38 8 40 5 26 

15 15 15 15 15 15 15 8 51 9 61 11 73 9 61 

1 1 l 1 I I 1 0 43 0 41 1 73 1 52 

70 70 70 70 70 70 70 33 47 36 52 51 73 38 55 

23 23 23 23 23 23 23 10 43 9 41 l7 73 12 52 

. • - • - - - 10 16 6 10 6 10 5 8 
I 

25 25 25 25 25 25 - 12 47 14 56 18 73 14 55 

11 11 11 11 11 11 11 6 53 7 63 8 73 6 55 

- - • - - - - 15 31 II 24 6 12 6 12 

- - - - - - - 1 10 0 5 0 5 0 4 

5462 5400 5139 5035 4179 •oo1 4249 4366 " · I 

12 

0 0 

3 7 

w y. 

0 

0 

0 

0 

~ ~ • 
T -D I s. D. California 

Factor Ratio Diversion 
l/4 T Jj~ D ~: ,,, 
No . % 
of of of of 
~~·1 ~ ~·1 

81 51 81 51 

10 100 10 100 

32 73 28 64 

5 23 4 19 

10 64 15 100 

1 64 1 100 

45 64 70 100 

15 64 23 100 

4 7 0 0 

16 64 16 66 

8 73 11 100 

6 12 0 0 

0 3 0 0 

4383 4602 



TABLE 6 

INTERSTATE 29 USAGE STUDY 

VEHICLE MINUTES AND VEHICLE MILES ASSIGNED TO FREEWAY BY VARIOUS PRCX:EIJURES AND Sl.IMIARY OF SPEEDS 

Vehicle Miles of Travel In Thousands Vehicle Minutes o{ Travel !n Thousa!]ds v 1 • F r e e w a y All v 1 a F r e e w a y All On On Connecting Via Roads On On On Connecting Via Roads On A s s 1 9 n m e n t 8 a s 1 s Freeway Roads Subtotal Alternate Network Freeway Roads Subtotal Alternate Network 
Ac tua 1 Routes Traveled 113 53 166 71 237 105 72 177 89 266 
Assignments by Shortest Path Method 

T 0 factors 
Shortest Time (loo% Time) 133 55 188 46 234 123 74 197 59 256 2/3 Time - 1/3 Distance 131 55 186 49 235 122 73 195 61 256 1/2 Time - 1/2 Distance 129 53 182 52 234 120 7l 191 66 257 .4 Time - .6 Distance 126 51 177 57 234 116 68 184 72 256 1/3 Time - 2/3 Distance 124 50 174 60 234 114 66 180 76 256 1/4 Ti~ - 3/4 Distance 115 49 164 69 233 107 64 171 88 259 Shortest Distance (100% Distance) 102 43 145 87 232 95 56 151 llO 261 

Assignments b~ Various Ratio Pr2cedures 
BPR Travel Time Ratio 97 40 137 102 239 90 55 1<0 124 269 S.D. Trov.l T1me Ratio 104 42 146 en 238 96 57 153 112 265 N S. D. Travel Distance R~tio 106 50 156 80 236 98 69 167 99 266 S.D. TO Factor Ratio (1/ JT - 2/30) 110 45 155 81 236 102 62 164 99 263 

N 
S.D. TO Factor Ratio (l/4T - 3/40) 111 48 159 78 237 102 65 167 96 263 

Assl nment b Time Distance Differential Formula 
California Formula 2 ll9 49 168 66 234 110 68 178 82 260 

s u M A R y 0 F s p E E 0 s 
M P H M P H II p H M P H M P H 

Actual Routes Traveled 64.7 44.0 56.3 47. 7 53. 42 
Assignments bx Shortest Path Method 

T D Factors 
Shortest Time (100% Time) 64.7 44. 9 57.3 47.3 55.0 2/3 Time - l/3 Distance 64.7 44.9 57.3 47.3 54. 9 1/2 Time - 1/2 Distance 64.7 44.8 57.3 47. 4 54.8 .4 Time - .6 Distance 64.8 45.3 57.6 47.3 54.7 1/3 Time - 2/3 Distance 64.8 45.2 57.6 47. 5 54.6 1/4 Time - 3/~ Distance 64.8 45.3 57.4 46.8 53.9 Shortest Distance (100% Distance) 64.8 45.9 57.7 47. 4 ~3.4 

Assignments b~ Various Ratio Procedures 
BPR Travel Time Ratio 64.8 43.7 56.8 49. 0 53.19 s .D. Travel Time Ratio 64.8 43.7 56.9 49.0 53.56 S.D. Travel Distance Ratio 64.7 43.8 56.1 48.5 53.3 S.D. TO Factor Ratio (l/3T - 2/30) 64.8 43.7 56.8 48.8 53.8 S.D. TO Factor Ratio (l/4T - 3/40) 64.7 43.8 56.6 48.7 53.7 

64.8 43.9 56.8 48.7 54.3 

\ 
• 

r 
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TABLE 7 

INTERST AT E 29 USAGE STU DY 

PERCENT THAT NUMBER OF ASS IGNED TR IPS IS OF ACTUAL TRIPS ON 1-70 IN 
KANSAS AND 1-29 IN SOUTH DAKOTA, AND AVERAGE NETWORK SPEED, FOR 

VARIOUS WEIGHTS OF TIME AND DISTANCE IN T-D FACTOR USING 
SHORTEST PATH ASSIGNMENT PROCEDURES 

Trips on Freeway 
No. of Zone to Zone Movements 

Assignment Basis 

Shortest Time (100% Time} 
2/3 Time- 1 /3 Distance 
1 /2 Time - 1 /2 Distance 
.4 Time - .6 Distance 
1 /3 T1 me · 2/3 Distance 
1/4 Time- 3/4 Distance 
Shortest Di stance ( 100% Distance} 

Shortest Time ( 1 00% T1 me} 
2/3 Time - 1 /3 Distance 
1 /2 Time- 1 /2 Distance 
.4 Time- .6 Distance 
1 /3 Time- 2/3 Distance 
1 /4 Time- 3/4 Distance 
Shortest Distance (1 00% Distance) 

Actual Routes Traveled 

Range of Average Network Speeds 
from 1 00% Time Basis to 1 00% 
Distance Basis. 

1-70 
Kansas 

3967 
46 

1-29 Mean of 
So. Dak . Percentage 

4388 
88 

Pet. RMS Error in 
So. Dak. St udy" 

Percent Ass1gned Tnps x 100'""" b) Actual Trips 

125 126 125.5 40.3 
123 124 123.5 38.2 
119 123 121.0 36.4 
108 117 11 2.5 35.4 
107 115 11 1.0 34.1 
89 95 92.0 15.5 
82 81 81.5 15.8 

We1ghted Average Mean of 
Network (Two} 

Speed- M.P.H. Speeds 

61.5 55.0 58.25 
61.4 54.9 58.15 
60.9 54.8 57.85 
60.3 54 .7 57.50 
60.2 54.6 57.40 
58. 1 53.9 56.00 
57.5 53.4 55.45 

59.2 53.4 56.30 

4.0 1.6 2.80 

* Pet. RMS Er ror 1n South Dakota Study Based on Al l Tnps (Freeway plus Al ternate} 
Crossmg 1 0 Screen lines 

23 



TAB LE 8 

INTERSTATE 29 USAGE STUDY 

SOUTH DAKOTA STUDY: TRIPS CROSSING TEN SCREENLINES; 
FREEWAY AND ALTERNATE CROSSINGS AS ACTUALLY TRAVELED AND AS 

ASSIGNED BY SEVEN SHORTEST PATH METHODS 

Trtps As Actually Time-Distance Factor - Shortest Path Assignment Methods Screenl1ne 
Percent That Ass1gned Freeway and Alternate Crossings are of Actual Crossings Number Travelled 

2/3 T 1/ 2 T 1/3 T 1/4 T Least Least Tirr.a 1/3 D 1/2 D .4T • .60 2/3 D 3/4 D D istance Free. Alt. Total Free. Alt. Free. Alt. Free. Alt. Free. Alt. Free. Alt. Free. A lt. Free. Aft. 
% % % % % % % % % % % % % % -

1 1721 764 2485 144 0 144 0 144 0 144 0 144 0 104 92 101 97 
2 1927 672 2599 132 7 132 7 132 7 132 7 132 7 96 111 92 124 
3 1378 426 1804 120 37 118 42 118 42 118 42 118 42 117 44 106 82 4 919 537 1456 127 54 124 58 124 58 121 64 116 72 116 72 104 92 5 861 393 1254 130 34 130 34 123 49 123 49 123 49 123 49 110 78 

1\.) 6 810 541 1351 151 23 147 30 139 42 139 42 132 52 132 52 119 72 .):>. 7 1109 622 1731 119 66 115 73 112 79 112 79 106 89 106 89 82 131 8 1177 652 1829 131 44 127 50 124 57 124 57 119 66 119 66 95 109 9 1503 1305 2808 114 84 109 90 106 93 106 93 102 98 102 98 84 118 10 2201 1489 3690 116 76 113 81 111 84 100 99 98 103 98 103 86 1 21 
TOTALS 13606 7401 21007 

·--



TABLE 9 

INTERSTATE 29 USAGE STUDY 

PERCENT THAT NUMBER OF ASSIGNED TRIPS IS OF ACTUAL TRIPS ON SIX FREEWAYS OR EXPRESSWAYS, AVERAGE NETWORK SPEED, 
AND FCT. RMS ERROR OF ESTIMATE FOR FIVE RAT 0 ASSIGNMENT PROCEDURES AND THE CALIFORNIA TIME - DISTANCE DIFFERENTIAL FORMULA 

South Dakota & Kansas Cabrillo Alvarado, Shirley & kokomo All Six Studies 
I-29 1·70 Mean of Order of Mean of Order of Mean of Order of 

So . Oak. Kansas Cabrillo Alvarado Shirley Kokomo Percentage Preference Percentage Preference Percentage Preference 

Trips on Freeway 
No. of Zone to Zone Movements 

4388 
BB 

3967 
46 

27,060 
101 

23,856 
154 

8152 
BB 

2053 
69 

Percent That Assigned Trips Are of Actual Trips 

Ratio 91.3 

S.D. Travel Time Ratio 96.8 

S.D. Travel Distance Ratio 99.5 

S.D. TO Factor Ratio (l/3T-2/3D) 99.4 

S.D. TO Factor Ratio (l/4T-3/4D) 99. 9 

California Formula 4 (l) 104.9 

98.8 

104.3 

95.4 

100.8 

98.8 

102.8 

129.4 

135.2 

79.4 

107.8 

99.3 

106.7 

145.8 91.2 151.1 

148.0 92.5 161.9 

74.9 82.7 70.6 

110.3 83.9 127.9 

101.1 81.3 120.2 

102.0 78.4 111.0 

Weighted Average Network Speed in Miles Per Hour 

BPR Travel Time Ratio 

S.D. Travel Time Ratio 

S.D. Travel Distance Ratio 

53.2 

53.6 

53.3 

S. D. TO Factor Ratto (l/3T-2/3D) 53.8 

S. D. TO factor Ratio (l/4T-3/4D) 53.7 

California formula• (Z) 54.3 

AGtual Routes Traveled 53.4 

59.3 

59.8 

58.4 

59.3 

58.4 

59.5 

59.2 

32.5 33.8 27.4 35.3 

32.8 34.0 27.6 36.1 

28.1 31.3 26.6 29.5 

30.5 32.6 27.0 33.4 

29.8 32.3 27.2 32.6 

30.6 32.4 27.3 32.2 

30.3 32.2 27.6 31.3 

Pet . RMS Error Based on Zone to Zone Movements -
Ungrouped Data Weighted According to Number of Trips 

in Each Mov~ment~• 

BPR Travel Time Ratio 92.1 

S.D. Travel Time Ratio 85.1 

S.D. Travel Distance Ratio 42.9 

S.D . TO Factor Ratio (l/3T-2/3D) 43.6 

S.D. TD factor Ratio (1/4T-3/4D) 28.6 

California Formula• (2) 51.2 

65.9 

28.5 

25.0 

23.6 

35.9 

• California Formula (Time-Distance Differential) 

88.1 

99.2 

81.4 

66.0 

66.3 

71.8 

49.8 

59.9 

44.3 

40.9 

41.2 

37.7 

28.6 

33.9 

59.1 

47.2 

54 . 8 

52.3 

103.1 

115.4 

71.8 

67.3 

51.1 

100.9 

95.0 

100.6 

97.4 

100.1 

99.4 

103.8 

Mean of 
Speeds (2) 

56.2 

56.7 

55.8 

56.55 

56.05 

56.9 

56 .30 

Mpan of 
Pet . RMS 
Errors l2) 

79.0 

80.0 

35.7 

34.3 

26.1 

43.6 

**Not comparable to Pet. RMS Error Based on Trips Cros~ing Screenllnes tabulated in Table 4. 

6 

3 

4 

l 

2 

5 

3 

4 

l ( t le) 

l(tle) 

6 

6 

3 

2 

1 

4 

129.4 

134.4 

76 . 9 

107.5 

100.6 

99.5 

Mean of 
Speeds (4) 

32.2 

32.6 

28.9 

30. 9 

30.5 

30 . 6 

30.4 

Mean of 
Pet. RMS 
Errors (4) 

67 •• 

71 .1 

64 .2 

55 .4 

53 .4 

65.7 

6 

4 

3 

2 

1 

6 

4 

3 

1 

2 

6 

3 

2 

1 

117 . 9 

123 . 1 

83 . 8 

105. 0 

100.2 

101.0 

Mean of 
Speeds (6) 

40. 2 

40 . 6 

37 . 9 

39 .43 

39. 0 

39.38 

39 . 0 

MPan of 
Pet. RMS 

Errors (61 

71.3 

78 . 1 

54 . 7 

48.3 

44. 3 

58.3 

5 

6 

4 

3 

1 

2 

4 

6 

3 

1 

2 

5 

6 

3 

2 

l 

4 



N 
(j) 

I - 2 9 

Only Cross ing 
Point in 

Area of: 

2 Mil es or Less 

3 Miles or Less 

A Miles or Less 

TABLE 10 

I - 2 9 U S A G E S T U D Y 

BARRIER EFFECT 0 N 

Interview 
Station 
Number Total Number of Trips 

Pass . Hvy . Farm 
Veh. Trucks Implements Total 

29 67 . 5 4. 5 

33 25 . 2 

Totals 92 .7 4. 5 

17 186.4 30. 8 

34 199.0 12 . 5 

38 62 .4 12 .8 

42 68 . 0 2 . 0 

50 189.9 46.4 

35 12 . 0 2 . 0 

30 

32 

15 

1 1 

39 

47 

51 

53 

Totals 717 . 7 106.5 

42. 6 6 . 6 

27 . 9 2 . 7 

104.8 14. 5 

760 . 8 115.4 

65 . 6 

188.8 

132 .3 

574 .8 

27 . 2 

13 . 2 

8.4 

14.4 

Totals 1897.6 202 .4 

4.5 76 . 5 

25 . 2 

4.5 101.7 

- 217 .2 

211.5 

75 .2 

70. 0 

- 236. 3 

20. 0 34. 0 

20 . 0 844.2 

49.2 

6.3 36 . 9 

119.3 

- 876 . 2 

6 .4 99 . 2 

202 . 0 

- 140. 7 

- 589 . 2 

12 . 7 2112 . 7 

T R I P S 0 F 2 5 

Number of Trips of 25 Mil es 
or Less 

Pass . 
Veh . 

66 . 6 

25 . 2 

91.8 

169.2 

178.0 

62 .4 

68 . 0 

187.3 

12.0 

676.9 

38 .4 

27 . 0 

40.9 

610 .4 

65.6 

180.8 

126 . 0 

568.4 

Hvy. 
Trucks 

4.5 

-
4. 5 

20.1 

9 . 5 

12 . 8 

-
45.1 

2.0 

89 . 5 

6. 6 

2 . 7 

11.3 

59.2 

27.2 

12 . 2 

8.4 

13 . 2 

1657.5 140. 8 

Farm 
Implements 

4. 5 

-
4. 5 

-

-
20 . 0 

20 . 0 

-
6. 3 

-
6 .4 

-
12.7 

Total 

75 . 6 

?5 . 2 

100 . 8 

189 . 3 

187.5 

75 . 2 

68.0 

232.4 

34 . 0 

786. 4 

45.0 

36 . 0 

52 . 2 

669.6 

99.2 

193 . 0 

134 .4 

581.6 

1811 . 0 

M I L E S 0 R L E S S 

Number of Trips of 25 Mile s or 
Less WIth Add i tlonal Miles 

Pass. Hvy . Farm 
Veh . Trucks Implements Total 

- - - -
- - --
0 0 0 0 

1.4 1.4 

4. 0 - 4. 0 

- 1.6 1.6 

-
2 . 5 - - 2 .5 

- - - -
7. 9 1.6 0 9.5 

7 . 8 1.2 - 9.0 

.9 - - . 9 

- - - -
17 . 4 - - 17 •• 

3.2 3 . 2 

- - - -
10.5 - - 10.5 

- --
39. 8 1.2 0 41. 0 

• 

I N LENGTH 

Total Additlona 1 Miles of 
Tri ps of 25 Miles or Less 

Pass. Hvy. Farm 
Veh . Trucks Implements Total 

- - - -
- - -

- -
0 0 0 0 

3 . 6 - - 3.6 

11.0 - - 11.0 

- .6 - .6 

- - -
3.0 - - 3 .0 

- - - -
-

17.6 .6 0 18.2 

16.9 1.8 - 18.7 

1.8 - - 1.8 

- - -
14. 9 - 14. 9 

3 .0 - - 3 . 0 

- - - -
30.4 - - 30 .4 

- - -
-

67.0 1.8 0 68.8 



-

1 0 (Continued) 
• 
1 - 2 9 U S A G E S T U D Y 

. I - 2 9 B A R R I E R E F F E C T 0 N 

Only Crossing 
Point in 
Area of: 

Interview 
Station 
Number Total Number of Trios 

Pass. Hvy . Fann 
Veh . Trucks Implements Total 

28 39.0 12.7 2 . 2 53.9 

31 101.4 14 . 3 1.3 117 .o 

41 36.0 4.4 - 40.4 

5 Miles or Less 4 407.4 33 . 8 - 441. 2 

48 54.6 - 54.6 

49 24.8 - 3 . 2 28 . 0 

52 111.6 5 .4 - 117 . 0 

54 860. 7 24 . 8 885.5 

Totals 1635.5 95 .4 6. 7 1737.6 

14 84.9 B. I - 93.0 

36 60.9 7.5 68.4 

6 Miles or Less 37 39.8 10.8 50.6 

40 85 . 5 23 .1 - 108.6 

43 40.5 7.5 - 48.0 

Totals 311.6 57 . 0 0 368. 6 

6 317.7 45.1 - 362 . 8 

7 Miles OT less 45 21.0 ? . 1 10.:"1 33 . 6 

46 22.8 . 6 7 . 2 30. 6 

Totals 361.5 47.8 17.7 427.0 

8 Miles or less NONE 

9 Miles or Less 44 78 . 9 1.3 80 . 2 

Totals 78 . 9 1.3 0 80 . 2 

GRAND TOTALS :"1095 . 5 514 . 9 61.6 5672 . 0 

T R I P S 0 F 

Number of Trips of 25 Miles 
or Les~ 

Pass. Hvy . Farm 
Veh . Truck s Implements Total 

36 .8 12.7 2 . 2 51.7 

88 .4 J 4.3 1.3 104 . 0 

32. 8 3.6 - 36. 4 

392 .4 33 . 8 426.2 

54 .6 - 54 . 6 

24 . 0 - 3.2 27 . 2 

109.8 5.4 - 115 . 2 

850.7 23.2 873.9 

1589.5 93 . 0 6.7 

66.3 .9 - 67 . 2 

53 .4 7.5 -
32.4 • 4 

• - 19.8 

77.6 9.6 87 . 2 

39 . 0 7.5 46.5 

268 . 7 32 . 9 0 301.6 

188.6 26.0 - 214 . 6 

20.3 2 . 1 10.5 32 . 9 
• 

22 .2 . 6 7 . 2 30. 0 

231. J 28.7 17 .7 27"' . 5 

67.9 1.3 69 .2 

67 . 9 1.3 0 69 . ? 

4583 .4 390. 7 61.6 5035.7 

M I L E S 0 R L E S S 

Number of Trips of 25 Miles or 
Less Vi I th Add! tiona 1 Miles 

Pas!.. Hvy . Farm 
Veh . Trucks Implements Total 

3 . 9 

2 . 6 1.3 

.8 

5 . 1 

- -

l.B -
1.6 

15.8 1.3 

9.~ -
- -
3.4 3 .4 

2.8 -
1.5 -

17 . 6 3 .4 

-
-

1.8 -
1.8 0 

2 . ? -
-

2 . 9 0 

85 . 8 7 . 5 

-

-
-

-
-

0 

-
-

0 

-
-
1.8 

1.8 

-
0 

1.8 

3 . 9 

3.9 

. 8 

5.1 

-
-
1.8 

1.6 

17.1 

9 . 9 

6 .8 

2 . 8 

1. 5 

21.0 

-
-
3 . 6 

3 . 6 

2 . 9 

2 . 9 

I N LENGTH 

Total Add! tiona! Miles of 
Trips of 25 Miles or Less 

Pass . llvy . Faim 
Veh . Trucks Implements Total 

9.0 

2 .9 

. 8 

2 . 6 

-

2 . 5 

4. 0 

21.8 

21.3 

7.8 

2 . 8 

1. 5 

33 .4 

5 . 5 

5 . 5 

10 . 2 

10 . 2 

155 . 5 

1.6 

-
-
-
-

1.6 

-

6.8 

-
-
6 . 8 

-
0 

-
0 

10. 8 

9 . 0 

- 4.5 

- .s 

- 2 . 6 

- -

- 2 .5 

4.0 

0 23 .4 

- 21.3 

- -
- 14 .6 

2 . 8 

- 1.5 

0 40.2 

4.3 9 .8 

4.3 9 . 8 

10.2 

0 10.2 

4 .3 170. 6 
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FIGURE 5 

SOUTH DAKOTA AND 8 P R TRAVEL TIME 

RAT 10 ASSIGNMENT CURVES 
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FIGURE 8 

MAP SHOWING LOCATION OF 

SCREENLlNES UTILIZED TO 

DETERMINE ACCURACY OF 

ASSIGNMENT METHODS 
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FIGURE 9 

PERCENTAGE THAT NUMBER OF ASSIGNED TRIPS IS OF ACTUAL TRIPS 

ON I-70 IN KANSAS AND I- 29 IN SOUTH DAKOTA FOR EACH 

OF THE SHORTEST PATH ASSIGNMENT METHODS 
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FIGURE 10 

COMPARISON OF ACCURACY 

ASSIGNMENT TO SIX FREEWAYS OR EXPRESSWAYS 

BY THREE OF THE MORE PROMINENT PARTIAL 

0 I VERSION ASSIGNMENT METHODS 
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