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• T O D A Y most engineers and ad
minis t ra tors are aware of the i m 
portance of the p lanning f u n c t i o n 
w i t h i n the f r a m e w o r k of the h igh 
way department. I t is the in tent of 
th is paper to set f o r t h i n some detail 
how the N o r t h Carolina State H i g h 
way Department handles i ts advance 
p lanning func t ions . To understand 
N o r t h Carolina's par t i cu la r opera
t ion , i t is impor tan t to note tha t i n 
tha t state the H i g h w a y Department 
has responsibil i ty f o r some 71,000 
miles of highways, inc luding al l p r i 
m a r y highways, a l l secondary roads 
(there are no secondary roads under 
county government ) , and approxi 
mately 30 percent of a l l the streets 
w i t h i n the incorporated l i m i t s of the 
municipal i t ies . Thus, the H i g h w a y 
Department has responsibil i ty f o r a l l 
streets and highways i n the State 
w i t h the exception of approximately 
7,000 miles of c i ty streets, wh ich are 
p r i m a r i l y residential or collector-type 
streets. 

H I G H W A Y D E P A R T M E N T O R G A N I Z A T I O N 

The N o r t h Carolina H i g h w a y De
par tment has a seven-member policy 
board known as the H i g h w a y Com
mission, appointed by the Governor 
w i t h four-year , overlapping terms. 
The Commission is responsible to the 
people f o r the over-all activit ies of 
the Department and makes a l l policy 
and f inancial decisions. The H i g h 
way Commission does not enter in to 
the adminis t ra t ive activit ies of the 

Department. B y statute, a l l adminis
t r a t i ve func t ions are the responsi
b i l i t y of the Direc tor of Highways , 
who reports to the Commission, 
recommending policy to them. I t is 
the responsibil i ty of the Director to 
execute and administer a l l policy de
cisions adopted by the Commission. 
The H i g h w a y Commission allocates 
funds i n terms of a to ta l budget 
adopted by the Legislature and is re
sponsible f o r the f ina l selection of 
long-range and short-range h ighway 
project p rograming , inc luding the 
selection of ind iv idua l projects. 

There are approximately 8,000 
permanent employees i n the H i g h 
way Depar tment handl ing mainte
nance and construction activit ies. I n 
addit ion, there are approximately 
1,000 temporary summer employees 
on maintenance and force account 
construction. The H i g h w a y De
par tment also works approximately 
6,000 prisoners on the roads each 
day i n rout ine maintenance. Thus, 
the H i g h w a y Department is a f a i r l y 
large organization, wh ich m i g h t be 
considered to have something of the 
order of 15,000 employees. This large 
organization requires t w o dis t inct 
levels of h ighway management w i t h i n 
the f r a m e w o r k of the over-all opera
t ion , as f o l l o w s : 

1. Stajf Administration: The staff 
adminis t ra t ion r epor t ing to the D i 
rector consists of the Finance De
partment , headed by a Control ler 
who is delegated by statute certain 
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responsibilities f o r developing ap
propria te management operations 
f o r cont ro l l ing the finances w i t h i n 
the budget, and f o r set t ing up 
various types of audits and sys
tems to insure good sound opera
t ion . The Legal Department, actually 
repor t ing to the A t to rney General, 
is a service department on the staff 
level. Other staff level departments 
include Personnel, Public Relations, 
Purchase and Central Services, and 
three other basic departments com
pr i s ing the Department of Secondary 
Roads, the Traf f ic Engineer ing De
partment , and the Planning Depart
ment. 

(a) Traffic Engineering: This 
department is organized on 
the staff level ra ther than 
the operational level be
cause i t works as a service 
d e p a r t m e n t d e v e l o p i n g 
basic policy f o r speed zon
ing, s igning, m a r k i n g , 
channelization, and design 
of the highways. 

(b) Secondary Roads: Develop
ment of N o r t h Carolina's 
vast 58,000-mile secondary 
road system is a m a j o r 
H i g h w a y Department re
sponsibil i ty. F u n d s f o r 
maintenance and improve
ment of secondary roads i n 
N o r t h Carolina are allo
cated f o r use by the State 
i n a given county based 
upon the need of tha t 
county as related to to ta l 
needs of a l l the counties. 
These needs have been de
termined by exhaustive 
cost studies of need deter
mined f r o m basic policies 
concerning the m i n i m u m 
levels of service tha t shouM 
be provided on secondary 
roads as adopted by the 
H i g h w a y Commission. Ac
cording to the statutes, 
H i g h w a y Department field 
personnel w o r k up w i t h the 

County Commissioners i n 
each county each year a 
"Secondary Road Plan," 
which sets f o r t h the w o r k 
to be per formed on the sec
ondary roads, such as 
wh ich new bridge migh t be 
bu i l t , wh ich roads w i l l be 
stabilized, and which roads 
w i l l be paved. Thus, a 
m a j o r department at the 
staff level is needed to i m 
plement the basic policies 
on secondary roads and to 
w o r k w i t h field personnel i n 
the development of second
ary road plans w i t h County 
Commissioners. 

(c) Planning Department: I n 
N o r t h Carolina there is a 
firm conviction tha t plan
n i n g activit ies should be 
carr ied on at the staff level 
and be somewhat disassoci
ated i n the i n i t i a l stages 
f r o m engineering activit ies. 
The operation i n N o r t h 
Carolina is s o m e w h a t 
unique i n tha t the Planning 
Department is broken in to 
t w o dis t inct units and has 
actually t w o department 
heads, one the State Plan
i n g Engineer who super
vises a l l of the h ighway 
planning survey activit ies 
and is i n charge of al l basic 
studies and t ra f f ic surveys. 
The other segment of this 
department is the Advance 
Planning D e p a r t m e n t , 
headed by the Advance 
Planning Engineer. This 
department has to do w i t h 
the basic p lanning f o r h igh
ways and other activities, 
wh ich w i l l be discussed i n 
some detail i n this paper. 
The reason f o r the dual op
erat ion is one of s implif ica
t i on f r o m a management 
standpoint i n the ra ther 
e l a b o r a t e record-keeping 
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tha t is needed f o r the use 
of h ighway p lanning sur
vey funds , inasmuch as 
both funct ions are sup
ported f r o m the h ighway 
planning survey. 

2. Engineering Operations: The 
engineering operations are handled 
by the Chief Engineer, who is also 
the Deputy Director of the H i g h w a y 
Department. The Chief Engineer 
and Deputy Direc tor serves as a 
member of the over-all staff, al though 
he is p r i m a r i l y i n charge of the en
gineering operation. To aid h i m i n 
his activit ies he has f o u r Assistant 
Chief Engineers—one repor t ing to 
h i m on adminis t ra t ive mat te rs ; an
other i n charge of design, construc
t i o n and maintenance of bridges; an
other i n charge of field location, 
roadway design and r i g h t - o f - w a y ; 
and a f o u r t h i n charge of the over-all 
construction and maintenance ac t iv i 
ties. Each Assistant Chief Engineer 
has approximately f o u r department 
heads repor t ing to h i m . The Chief 
Engineer and his assistants control 
the over-all engineering operations i n 
the design, construction, and main
tenance of the h ighway system. M a i n 
tenance and construction activit ies 
are supervised by the Divis ion E n g i 
neers i n the 14 field divisions i n l ine 
w i t h policies developed by the Chief 
Engineer and his assistants. 

COORDINATION B E T W E E N STAFF F U N C 
TIONS AND ENGINEERING OPERATIONS 

As previously indicated, the H i g h 
way Department is broken down in to 
t w o management levels w i t h the plan
n ing funct ions at the staff level and 
the design, engineering, and construc
t i o n funct ions repor t ing to the Chief 
Engineer. When one analyzes h igh
way p lanning funct ions , i t is obvious 
tha t there is an overlap between the 
p lanning f u n c t i o n and the actual lo
cation and design func t i on . P lanning 
must be based on design conditions 
as wel l as economic and land use con

siderations. Thus, one of the most 
c r i t i ca l needs i n N o r t h Carolina is 
f o r good liaison between the p lanning 
and engineering ac t iv i ty . This is ac
complished th rough the medium of a 
P lanning Board. 

The Planning Board consists of the 
Director , who serves as Chairman, 
and f r o m the staff level, the Control
ler, the Public Relations Officer, the 
Secondary Roads Officer, the State 
Planning Engineer and the Advance 
Planning Engineer, who serves as 
secretary to the Board. F r o m the 
engineering or operational phase of 
the H i g h w a y Department, the mem
bers of the P lanning Board include 
the Chief Engineer and the f o u r As
sistant Chief Engineers, hav ing at 
the i r call such department heads as 
are necessary. To provide proper co
ordinat ion at the top level w i t h the 
Bureau of Public Roads, the Div is ion 
Engineer, the D i s t r i c t Engineers, and 
the P lanning Engineer of the Bureau 
of Public Roads serve also as mem
bers of the P lanning Board. 

The Planning Board meets weekly 
f o r approximately t w o to three hours 
and has responsibil i ty f o r m a k i n g 
final decisions on a l l p lanning mat
ters as recommended by the Advance 
Planning Department . I t has re
sponsibil i ty f o r act ing on policy mat
ters f r o m Traf f ic Engineer ing and 
f r o m Secondary Roads. This top ad
min is t ra t ive board serves to make 
adminis t ra t ive policy much i n the 
same manner as the H i g h w a y Com
mission determines over-all policy i n 
the best interests of the State. The 
actual funct ions and operation of the 
P lanning Board w i l l become more 
evident as the operation of the A d 
vance Planning Department is ex
plained, inasmuch as al l activit ies i n 
Advance Planning are recommended 
to the P lanning Board i n the f o r m 
of reports. 

Perhaps the most impor tan t func 
t ion of the Planning Board is not only 
in act ing on al l p lanning matters, but 
also i n p rov id ing a proper l iaison be-
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tween staff p lanning funct ions and 
engineering operations. I n addi t ion 
i t provides good l iaison and coordina
t i o n between the State and the Fed
eral Bureau of Public Roads, w i t h 
most of the basic fundamentals of 
projects being worked out at the 
P lanning Board level. Experience i n 
N o r t h Carolina has shown tha t w i t h 
this combined staff-engineering and 
bureau type Planning Board a great 
many controversies and misunder
standings have been eliminated. 

ADVANCE PLANNING DEPARTMENT 

As previously described, the A d 
vance Planning Department is headed 
by an Advance Planning Engineer 
who reports to the P lanning Board 
and serves as i ts secretary. The 
basic funct ions delegated to th is de
par tment by the H i g h w a y Commis
sion and by the Director m i g h t be 
outlined as f o l l o w s : 

1. The determinat ion of the over
al l needs of the p r i m a r y and urban 
h ighway system and the needs of the 
secondary system i n cooperation w i t h 
the Secondary Roads Department . 

2. The recommending of the 
classification of the p r i m a r y and 
urban system in to basic categories 
depending on the type of t ra f f ic serv
ice to be provided. N o r t h Carolina 
has three p r i m a r y system classifica
tions, the T r u n k System, the T r u n k 
Feeder System, and the Rura l Col
lector System. The recommending 
of the level of service to be provided 
on these systems. ( I n this context, 
level of service is the def ining of the 
average operat ing speeds wh ich each 
system should provide and includes 
capacity recommendations and the 
degree of control of access to be used 
on the various systems.) 

3. The development of a 15-year 
h ighway improvement p lan f o r 
N o r t h Carolina, ind ica t ing by gen
eral p r i o r i t y the location, magnitude, 
and type of improvement tha t is 

needed throughout the p r i m a r y sys
tem and on the urban extensions of 
this system, and the general delinea
t i o n of the amount of funds needed 
to improve the secondary roads i n 
each county. The Advance Planning 
Department is also charged w i t h the 
continual re-analysis and up-dat ing 
of the pr ior i t i es and projects i n the 
15-year plan. 

4. The recommendation to the 
P lanning Board, and thence to the 
H i g h w a y Commission, of a specific 
series of h ighway projects tha t m i g h t 
be considered f o r actual construction 
approval by the H i g h w a y Commis
sion. ( I n N o r t h Carolina an accrual 
or encumbrance procedure is used 
and each year the H i g h w a y Commis
sion approves a series of projects ap
proximate ly equal to the amount of 
funds estimated to be available per
haps three years i n the f u t u r e . This 
p re l imina ry approval is the go-ahead 
sign f o r the beginning of the plan
n i n g of these projects, wh ich u l t i 
mately w i l l go to contract three or 
f o u r years later. Actua l ly , as the 
projects move f r o m the p lanning to 
the design stage, they w i l l be re fe r red 
back to the H i g h w a y Commission sev
eral t imes f o r f u r t h e r discussion i f 
the projects are controversial or i f 
the projects appear to be excessively 
costly i n terms of the service to be 
provided.) 

5. The development of coopera
t ive thoroughfare plans w i t h a l l of 
the municipal i t ies i n the State. ( B y 
statute i n N o r t h Carolina, i t has been 
indicated tha t h ighway improvements 
w i t h i n the urban area should be based 
on a comprehensive land development 
p lan f r o m wh ich a master thorough
f a r e or a r t e r i a l p lan is developed, 
w i t h such plan being mutua l ly 
adopted by both the governing board 
of the c i ty and the State H i g h w a y 
Commission. These plans are first 
developed w i t h o u t regard to whether 
the proposed a r t e r i a l routes should 
be a H i g h w a y Depar tment responsi
b i l i t y or a c i ty responsibil i ty. The 
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plans are developed and adopted 
based on the needs f o r the area; then, 
as a second par t of the statute, 
the c i ty and the State determine 
which of these proposed or f u t u r e 
improvements w i l l be a pa r t of the 
State H i g h w a y System and which 
w i l l be a pa r t of the C i ty or U r b a n 
System. This determinat ion is based 
on the language of the general 
statutes, wh ich indicates tha t the 
H i g h w a y Commission is responsible 
f o r p rov id ing efficient t r a f f i c service 
to move t ra f f i c f r o m beyond the c i ty 
l i m i t s t h rough the c i ty and to m a j o r 
business, commercial, and indus t r i a l 
destinations. I n essence the State's 
responsibi l i ty m i g h t be considered as 
the m a j o r ar ter ials or expressway 
system, w i t h the city 's responsibil i ty 
being f o r the m i n o r thoroughfares , 
collector streets, residential streets, 
and pure ly business or indus t r i a l 
streets.) 

6. The Advance P lanning Depart
ment is responsible f o r analyzing a l l 
requests f r o m citizens and civic 
groups f o r various types of improve
ments. I n addi t ion i t makes recom
mendations pe r t a in ing to requests f o r 
median openings, special types of 
channelization, and other treatments. 
I t also recommends the basic policies 
pe r t a in ing to service roads and 
th ings of t ha t order. 

7. One of the most impor t an t 
funct ions of the Advance P lanning 
Depar tment is development of the 
i n i t i a l concept of a project approved 
f o r construction by the H i g h w a y De
par tment . Once the Commission has 
indicated approval of a project and 
encumbered funds f o r i t , based on 
p r e l i m i n a r y estimates of cost, the 
project is r e fe r red back to the A d 
vance P lann ing Department, wh ich 
calls f o r such surveys as are neces
sary. These m i g h t include t ra f f ic 
studies, o r i g i n and destination 
studies, land use studies, and may 
call f o r aerial photography and 
photogrammetry at large scale so 
tha t a cor r idor location can be 

selected. Based on these studies, the 
Advance P lanning Department pre
pares a repor t f o r analysis by the 
P lanning Board. These reports are 
normal ly r e fe r red to as Phase " A " or 
Phase " B " reports. The Phase " A " 
is a p r e l i m i n a ry report wh ich may 
merely recommend a general cor r idor 
location and then request the Plan
n i n g Board to obtain detailed pho
togrammet ry and topographic map
p ing . A Phase " A " repor t m i g h t also 
request the P lann ing Board to have 
r igh t -o f -way appraisals made on sev
eral possible locations because there 
is an apparent basic economic con
sideration tha t must be resolved be
fo re p r e l imina ry p lann ing can do a 
reasonable job . The Phase " B " re
por t is a more detailed repor t and i n 
general makes a specific recommenda
t i o n concerning the p ro jec t to the 
P lanning Board. This recommenda
t ion normal ly includes a cor r idor lo
cation, the type of f a c i l i t y to be 
provided (such as fu l ly -cont ro l led ac
cess), the number of lanes tha t w i l l 
be needed now and i n 1980, and 
recommendations as to the amount of 
r igh t -o f -way to be acquired. I n ad
d i t ion the repor t would set f o r t h the 
general types and locations of in ter 
changes, where grade separations are 
to be provided w i t h or w i thou t 
ramps, and maybe cer ta in recom
mendations about closure or service 
roads. Approva l by the P lanning 
Board of a Phase " B " repor t takes 
the mat te r f r o m the p lann ing f u n c 
t ion to the engineering or design 
f u n c t i o n . 

As the p r e l i m i n a r y plans are de
veloped f o r the project , i t then goes 
out to public hearing, a f t e r wh ich a 
repor t is made back to the P lanning 
Board, wh ich may either adopt the 
p re l imina ry recommendations of the 
Advance P lanning Department or 
re fe r the ent i re mat te r back t o the 
Advance Planning Department f o r 
f u r t h e r study. I n cases of h igh ly 
controversial locations, the P lanning 
Board w i l l recommend tha t the f u l l 
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H i g h w a y Commission make a com
plete study of th is mat ter . 

I n summary, the previous outline 
indicates the func t ions of the A d 
vance P lanning Department, a l l co
ordinated by the P lann ing Board . I t 
should be noted tha t the Advance 

P lanning Department has over-all re
sponsibi l i ty f o r a l l types of p lanning, 
both r u r a l and urban, thoroughfare 
p lanning, and basic p lann ing policies. 
I t is f e l t of great importance tha t 
a l l p lanning be controlled w i t h i n a 
single agency, such tha t a l l act ivi t ies 
may be proper ly coordinated. 

DIRECTOR 

PLANNING BOARD 

ADVANCE PLANNING DEPARTMENT 

Advance Planning Engint t r 

Rural Transportation Urban Transportation 
Englnwr | | Engineer 

S e c r e t a r y 

Secretary 

Regionol 
Planner 

Secretary 
Assistant 
Economist 

X 
Project Engineer Project Engineer 

Z Assistant 
Project Engineers 

2 Assistant 
Project Engineers 

Project Engineer 

2 Assi$tanf 
Project Engineers 

Project Engineer 

2 Assistant 
Project Engineers 

Senior Draftsman 

Z Draftsmen 

Figure 1. Organization chart of Advance Planning Department, North Carolina State 
Highway Commission. 
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I t is f u r t h e r believed tha t these 
policies and activit ies of the Advance 
Planning Department, al though op
erated at the highest possible staff 
level, should not be the final deter
mina t ion f o r approval , bu t ra ther 
tha t a l l top-level staff represented by 
the P lann ing Board should make such 
adminis t ra t ive decisions. A l though 
t ime-consuming, the P lanning Board 
i n the long r u n saves the taxpayers a 
great deal of money and provides the 
best possible project . 

The Advance Planning Department 
is organized s imi la r to the adminis
t r a t i v e organizat ion of the N o r t h 
Carolina H i g h w a y Department i n 
tha t i t is composed of t w o levels of 
management wh ich m i g h t be con
sidered as staff personnel and operat
i n g personnel ( F i g . 1 ) . 

Staff Personnel 

The Advance P lanning Engineer, 
who is head of th is Department and 
serves as Secretary to the P lanning 
Board, has three key staff personnel 
who m i g h t be considered as special
ists i n a given area of p lanning. 
These positions are outl ined as f o l 
lows : 

The R u r a l Transpor ta t ion E n g i 
neer is i n charge of over-all p lanning 
f o r r u r a l sections of the p r i m a r y 
h ighway system and is p r i m a r i l y re
sponsible f o r development and con
t inua l updat ing of the 15-year plan. 
This posi t ion is filled by a specialist 
who has a sound engineering back
ground i n location and h ighway 
design and is competent to handle de
velopment of the p re l imina ry plan
n i n g f o r any r u r a l h ighway project . 

The U r b a n Transpor ta t ion E n g i 
neer is a specialist i n urban design 
problems and i n the general field of 
thoroughfare p lanning. He is respon
sible f o r development of thorough
f a r e plans i n cooperation w i t h cities 
and works w i t h extensions of m a j o r 
p r i m a r y fac i l i t i e s t h rough the urban 
area. 

The Regional Planner is a qualif ied 
c i ty and regional planner and works 
w i t h the U r b a n Transpor ta t ion E n g i 
neer i n preparat ion of land develop
ment plans f o r the various cities. He 
also cooperates w i t h the R u r a l Trans
por ta t ion Engineer on matters of 
land use, land economics, and the i m 
pact of any given h ighway upon the 
land development i n an area. 

The three staff personnel have also 
as a subordinate staff member an 
economist who is f a m i l i a r w i t h eco
nomic problems and stat is t ical meth
ods. He provides special technical 
help i n land economics and statistics. 

Operating Personnel 

The operat ing personnel consist 
of f o u r Pro jec t Engineers, who each 
have t w o Assistant Projec t E n g i 
neers. Needed d r a f t i n g help is avai l 
able to th is group. The Projec t E n 
gineers generally have undergradu
ate or graduate degrees i n c i v i l and 
t ranspor ta t ion engineering and have 
had extensive in-service t r a i n i n g i n 
urban and regional p lanning. De
velopment of reports pe r t a in ing to 
an ind iv idua l project to be presented 
to the P lanning Board, or details of 
development of an expressway or 
thoroughfare system, are handled by 
the Pro jec t Engineers and the i r as
sistants, who seek necessary tech
nical advice f r o m staff personnel. 
Generally these individuals are quali
fied to w o r k on any phase of either 
p r i m a r y or urban p lanning under the 
guidance of the three staff engineers. 

When reports on any par t i cu la r 
project or a thoroughfare plan are 
developed i n the p re l imina ry stages, 
the staff personnel w o r k i n g w i t h the 
Advance P lanning Engineer serve as 
a p r e l imina ry board of review to go 
over the projects . When th i s group 
has approved the projects or modi 
fied the proposals, the projects are 
put in to final repor t f o r m and are 
presented to the Planning Board. 

The general concept used i n the 
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development of th is department was 
to b r i n g to bear as many disciplines 
as possible on any specific type of 
project or thoroughfare plan. I t was 
hoped w i t h th is type of organiza
t ion tha t a l l p ro jec t engineers, as 
wel l as s taff personnel, would t h rough 
the i r close association develop a 
great th read of t h i n k i n g so tha t they 
would be able to analyze any specific 
proposal i n terms of i t s economic, 
social, and other implicat ions, as wel l 
as the engineering facets of the prob
lem. W i t h three years experience i t 
is believed tha t th is type of organiza
t ion has developed considerable ma
t u r i t y and breadth and tha t the en
t i r e department serves as a me l t i ng 
pot of ideas and i n the long r u n 
br ings f o r w a r d to the P lann ing 
Board a repor t t h a t has analyzed any 
specific proposal f r o m a l l possible 
angles. 

S U M M A R Y 

Development of the Advance Plan
n i n g Depar tment over the past three 
years has taken a great deal of t ime 
and e f fo r t by the Advance P lanning 
Engineer and his staff. Many extra 
n igh t and weekend hours have been 
spent i n in-service t r a i n i n g programs 
f o r the pro jec t engineers and the i r 
assistants. These in-service pro
grams have included such subjects as 

the fundamentals of capacity, h igh 
way design, basic concepts of land 
development p lanning, basic concepts 
and geometry of thoroughfa re plan
n ing , economics of h ighway costs and 
access control , and many other re
lated subjects. I t is believed tha t 
these in-service t r a i n i n g programs 
have given great breadth to the 
pro jec t engineers, who have a good 
understanding of a l l facets of h igh
way and thoroughfare p l ann ing and 
are now able to put a l l of the basic 
elements together w i t h proper weight 
being g iven to engineering and non-
engineering considerations f o r a 
given project . 

F ina l ly , the P lann ing Board has not 
only served to coordinate a l l of the 
activit ies of the H i g h w a y Depart
ment, but i t has also achieved a sec
ond result i n tha t the members of the 
P lanning Board, a l l specialists i n 
given areas such as finance, public 
relations, construction, and mainte
nance, now also have a much better 
grasp of the over-all concepts of 
u rban and r u r a l h ighway p lanning. 
They are a l l more keenly aware of 
p lann ing problems, of the necessity 
f o r adequate planning, and th rough 
the medium of the P lann ing Board 
have a better understanding of al l 
tha t is t a k i n g place i n the p lann ing 
and design activit ies o f the N o r t h 
Carolina State H i g h w a y Department . 




