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made in accordance with current guidelines actually reduce total highway 
transport costs. This is true because the savings occur in highway user 
costs which typically represent more than 80 percent of the total high- 
way transport costs. 

In fact, the timely implementation of improvements, particularly those 
designed to protect and restore existing roads and streets, can signifi- 
cantly reduce user costs and consequently total highway transport costs 
in Iowa. HR-265 elaborates the various improvement types and their cost 
savings potential under varying traffic and other conditions. 

Consolidation of Operations 

Since 1919, Iowa's public roads and streets have been administered by 
the state, counties and cities. The responsibility for construction and 
maintenance of the 112,000 miles of public roads and streets has remained 
relatively stable except for an increase in the state primary system 
from 6,500 miles to 10,105 miles. HR-265 staff investigated several 
major consolidation alternatives and found that the consolidation of 
construction and maintenance operations does not offer substantial cost 
savings or improved operations. The staff found that: 

I ,  there is little or no duplication of services among jurisdictions; 

2. there would be increased costs related to the transition itself, as 
well as, inefficient resource utilization during the transition to 
consolidation; and 

3. apparent cost savings to one jurisdiction appear as increased costs 
to the jurisdiction receiving the additional responsibilities -- a 
cost transfer not a savings. 

The legal mechanisms already exist to accommodate the performance of 
services by entities outside the responsible jurisdictional agency. 
This can be accomplished as required on a case-by-case basis through 
either 28-E agreements between government agencies or private contracting. 

Extensive general consolidation of operations does not offer a potential 
for cost savings. However, there is room for improvemenL in the delivery 
of maintenance services at the operational levels of all jurisdictions. 
This can result in some cost savings, and most likely will result in 
improved productivity or output. 

The adoption and use by the local jurisdictions of formalized mainte- 
nance guidelines to develop annual maintenance budgets and execute work 
programs will result in more effective maintenance operations through 
increased uniformity in the levels of maintenance service and more ef- 
ficient utilization of personnel, equipment and materials. 
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ABSTRACT 

Iowa's public road system of 112,000 miles is one of the largest and the 
best in the nation. It represents a considerable financial investment 
of taxpayer revenues over the years. And, it requires a sustained in- 
vestment to preserve an economical level of transport service into the 
future. 

In 1982, a Governor's Blue Kibbon Transportation Task Force evaluated 
the effectiveness of Iowa's entire transportation system. Four impor- 
tant Task Force recommendations dealt with public road administrative 
issues in Iowa. These issues were related to: 

1 ,  design criteria and levels of maintenance; 

2. consistency in the use of standards among jurisdictions; 

3 .  consolidation of maintenance operations at one jurisdictional level; 
and 

4 .  jurisdictiondl authority for roads. 

The issues formed the backgruund for Research Project HK-265. 

Objectives 

Kesearch Project, HK-265, an "Engineering Study for the Evaluation of 
Public Road Administration and Maintenance Alternatives," was undertakrn 
to provide the jurisdictional. agencies with an independent, quantitative 
assessment of the issues. Specific objectives for HK-265 were to eval.11- 
ate the economic and other impacts associated with: 

1. the development of consistent and uniform design, maintenance and 
construction standards for use by public road agencies; 

2. the consolidation of public road construction and maintenance opera- 
tions, and 

3. the transfer of public roads between various jurisdictions. 

Uniform Standards 

The lowa Department of Transportation, the counties and the larger cities 
have adopted uniform design guidelines that generally conform to those 
of the American Association of State Highway and Transportation Offi- 
cials. The findings of HR-265 indicate that there is not a great cost 
savings potential in simply lowering these design guidelines. The issue 
is more complex and involves the inclusion of all highway transport 
costs, not only the? governments' investment costs. When all costs :it* 
~:onsitlt,c<,d, the f indintis i t  that most road ar~d street improv~~mcl~l-k: 

vi. i 



J u r i s d i c t i o n a l  A u t h o r i t y  

C l o s e l y  l i n k e d  t o  t h e  c o n s o l i d a t i o n  i s s u e  i s  t h e  i s s u e  of t h e  j u r i s d i c -  
t i o n a l  a u t h o r i t y  f o r  roads .  A s  w i t h  c o n s o l i d a t i o n ,  t h e  t r a n s f e r  of t h e  
j u r i s d i c t i o n a l  a u t h o r i t y  f o r  roads  should  be t h e  r e s u l t  of t h e  a d o p t i o n  
of a  p l a n  f o r  d e l i v e r i n g  p u b l i c  s e r v i c e s  t h a t  demonsta tes :  

1. c o s t  s a v i n g s ,  

2.  improved s e r v i c e  l e v e l s ,  and /o r  

3. more e q u i t a b l e  and p r a c t i c a l  p u b l i c  road f i n a n c i n g .  

I n  accordance w i t h  t h e s e  t h r e e  measures ,  changes i n  t h e  c u r r e n t  j u r i s -  
d i c t i o n a l  a u t h o r i t y  f o r  roads  a r e  no t  warranted.  

S p e c i f i c a l l y ,  t h e  p roposa l  t o  t r a n s f e r  county farm-to-market roads  t o  
t h e  s t a t e  would be t h e  f i r s t  s t e p  i n  e s t a b l i s h i n g  a  c e n t r a l i z e d  c o n s o l i -  
d a t e d  a u t h o r i t y  f o r  a l l  p u b l i c  roads  i n  Iowa. A s  t h i s  o c c u r r e d ,  t h e  
c i t i z e n s  would be one l e v e l  of government f u r t h e r  from t h e  governmental  
agency r e s p o n s i b l e  f o r  performing t h e  work. County maintenance o r g a n i z a -  
t i o n s  would be l e f t  w i t h  unaccep tab ly  low paved road mi leages  and t h e  
r e s u l t i n g  i n e f f i c i e n t  use  of paved road maintenance r e s o u r c e s .  

Exper ience  i n  o t h e r  s t a r e s ,  demons t ra tes  t h a t  i t  is t h e  l o c a l  road sys tems 
and programs t h a t  u l t i m a t e l y  s u f f e r  t h e  most when a v a i l a b l e  revenues  a r e  
i n a d e q u a t e  and t h e  r u r a l  road mi leage  is e n t i r e l y  under S t a t e  c o n t r o l .  
Fur the rmore ,  i t  i s  recognized t h a t  l e g i s l a t i v e  bod ies  a r e  not  r e c e p t i v e  
t o  t h e  s u b s t i t u t i o n  of motor v e h i c l e  u s e r  fund ing  f o r  l o s s e s  of non-user 
( l o c a l )  funding.  The n e t  e f f e c t  i s  a  d e c l i n e  i n  t o t a l  highway revenue.  
Revenues from l o c a l  s o u r c e s  would no t  be a v a i l a b l e  under t h e  c u r r e n t  
Iowa Code t o  fund a  s t a t e  a d m i n i s t e r e d  road program t h a t  i n c l u d e d  former 
l o c a l  road mileage.  Revenues from motor v e h i c l e  u s e r s  p robab ly  could 
n o t  be i n c r e a s e d  s u f f i c i e n t l y  t o  fund a  road program t h a t  i n c l u d e d  t h e s e  
a d d i t i o n a l  l o c a l  secondary miles .  

I n  summary, t h e  premise  t h a t  c o s t s  s a v i n g s  i n  Iowa 's  government road and 
s t r e e t  inves tment  programs w i l l  compensate. f o r  a  s h o r t f a l l  i n  e x i s t i n g  
and f u t u r e  program investment  i s  unfounded. A p o l i c y  of f r e e z i n g  t h e  
governments '  inves tment  i n  r o a d s ,  based on t h i s  premise ,  r i s k s  increas inj :  
highway t r a n s p o r t  c o s t s .  Programs and p r o j e c t s  des igned t o  r e s t o r e  and 
p r o t e c t  t h e  c u r r e n t  road and s t r e e t  i n f r a s t r u c t u r e  o f f e r  t h e  g r e a t e s t  
p o t e n t i a l  f o r  reduced highway t r a n s p o r t  c o s t s  i n  Iowa. 



CHAPTER ONE 

RESEARCH APPROACH AND DEVELOPMENT 

INTRODUCTION 

The 1982 Report of the Governor's Blue Ribbon Transportation Task Force 
identified 26 recommendations related to Iowa's highways, roads and 
streets. Although all of the recommendations were important, four 
represented major impacts on the various jurisdictional agencies re- 
sponsible for the public road systems in Iowa. These related to: 

s Design Criteria and Levels of Maintenance; 

s Consistency in Standards; 

Consolidation of Maintenance Activities; and 

e Jurisdictional Responsibilities. 

Due to time limitations for the 1982 study, the Governor's Task Force 
was unable to perform an in-depth, quantitative evaluation of the issues 
and impacts addressed in the discussions accompanying the recommenda- 
tions. Furthermore, substantial information and data are required to 
develop implementation programs related to the subject issues. As a 
result, the purpose of this study was to provide the jurisdictional 
agencies with an independent in-depth, quantitative assessment of the 
key issues as a foundation for recommendations to the Legislature. 

Specific objectives for the project were to evaluate the economic and 
other impacts associated with: 

1. the development of consistent and uniform design, maintenance and 
construction standards for use by pub1 ic road agencies, 

2. the consolidation of public road construction and maintenance 
operations, and 

3. the transfer of public roads between various jurisdictions. 

Project analyses and evaluations are based on technical, economic and 
financial data particular to Iowa. Data were obtained from the local 
jurisdictions through questionnaires and on-site interviews with of- 
ficials in 12 counties and 20 cities. Transportation agencies in four 
states were also visited to assess alternative approaches to public road 
administration. 

The results of this study provide the state and local jurisdictions 
supportable bases for legislative actions that may be warranted and 
operational improvements in the areas of public road administration and 
maintenance in Iowa. 



The research approach for Research Project HR-265, "Evaluate Public Road 
Administration and Maintenance Alternatives," for Iowa's public road 
systems consisted of three major tasks. These were: 

Task 1 -- Initial Review and Analysis 
Task 2 -- Impact Identification 
Task 3 -- Impact Measurement and Evaluation -- 

An Advisory Panel of state, county and city public road and street 
officials provided overall guidance and direction during the project 
through periodic meetings to review signficant project activities and 
preliminary findings. Monthly progress reports and quarterly status 
reports were also submitted. 

The thrust of the three tasks was twofold: 

1. to e1ici.t the perceptions and opinions of all levels of government 
within Iowa with respect to the issues, and 

2. to collect and subsequently analyze information as part of an 
independent assessment of the issues. 

The three tasks are briefly summarized in the following sections. 

INITIAL REVIEW AND ANALYSIS 

The availability of existing data, relevant reports and published 
information related to the project objectives was determined through a 
series of orientation interviews and meetings with state, county and 
municipal officials. 

Existing reports and other published data were reviewed and analyzed to 
delineate the overall scope and background of the study, as well as the 
areas of public road performance and impact. Data sources were assessed 
relative to their content, reliability and overall adequacy for the 
analyses that were to be performed. 

The Iowa Department of Transportation (DOT) maintains a comprehensive 
data system for the public road systems. Data for the state primary 
systems are very complete and updated annually. Data for the county 
road systems and municipal street systems primarily include only basic 
geometric and traffic items. The local road and street data systems are 
also updated on a regular basis, but not annually unless the local 
jurisdiction submits the data changes that have occurred. 

The Iowa DOT conducts a 20-year needs study of all public roads and 
bridges every four years as specified by Chapter 307A of the Code of 
Iowa. The needs study presents the dollars required to construct, 
maintain and administer an adequate public road and street system in 
Iowa for a 20-year period. The current needs study is for the period 
1982-2001. Needs are  resented for the state, county and municipal 



jurisdictions by functional classifications and 5-year time periods. 
County needs are also presented for each county, whereas municipal needs 
are presented for selected major cities, as well as total needs for 
the remaining cities. 

Revenue and expenditure data for constructior~ and mainter~dnce oper~tions 
by the counties and cities were available from the Iowa DOT, Office of 
Local Systems and Office of Transportation Inventory respectively. 
Construction and maintenance cost data available for the counties were 
identified for specific types of construction and maintenance work. 
However, only total costs were available; data on material quantities or 
magnitude or work accomplished were not provided in the county reports. 
City street costs for construction and maintenance operations were 
reported by broad categories, for example, roadway maintenance, snow dnd 
ice removal, storm sewers, traffic services and street cleaning are the 
only categories identified for city street maintenance costs. 

The Iowa DOT, Office of Maintenance, maintains detailed data for the 
state primary system on maintenance costs, work accomplishment and 
resources utilized through a maintenance management system which has 
been in use since 1975. The system provides for budgeting based on 
roadway features to be maintained, planning and scheduling work and 
evaluation of work performed. 

Discussion outlines were prepared for the three policy analysis areas: 
(1)  uniform standards; (2) consolidation of construction and maintenance 
operations; and (3) modification of jurisdictional responsibilities. 
These outlines identified key issues and impacts. The Project Kick- 
Off Meeting with the Advisory Panel reviewed the detailed work plan and 
schedule, as well as the discussion outlines for the policy analysis 
areas. Based on guidance from the Advisory Panel, a sample of LO cities 
and 12 counties was selected for on-site interviews and data collec- 
tions. Table 1-1 lists the sample jurisdictions. 

IMPACT IDENTIFICATLON 

This phase addressed the identification of the economic and other 
impacts related to the three policy analysis areas, as well as the data 
required to perform the analyses and to measure and predict the impacts. 

Two analytical models were selected to determine the measurable rela- 
tionships between the impacts and policy issues: ( 1 )  the Highway Design 
and Maintenance Model (HDM) and (2) Road Maintenance Planning, Program- 
ming and Budgetary Model (MMS). Based on an assessment of the avail- 
ability of existing data from state and local sources, as well as the 
reliability of these data, additional data needs were identified that 
were required to perform the analyses. Procedures were prepared for 
obtaining these data from on-site interviews with the sample juris- 
dictions and questionnaires from the counties and cities. 



Over 50,000 

Des Moines 
Davenport 
Sioux City 
Waterloo 
Council Bluffs 

Mason City 
Ottumwa 
Spencer 
Webster City 
Shenandoah 

TABLE 1-1 

LOCAL JURISDICTION SAMPLE 

Sample Cities 

1980 Population 0-5,000 

Sample Counties - 

Humbolt 
Waukon 
Osceola 
Monticello 
Toledo 
Mediapolis 
Glidden 
Colo 
Oxford 
Earling 

1980 Population 

Name - Population - Name - Population 

Benton 
Cal houri 
Dallas 
Dickinson 
Dubuque 
Fayette 

Floyd 19,597 
Jefferson 16,316 
Polk 303,170 
Pottawattamie 86,561 
Ringgold 6,112 
Shelby 15,043 



A comprehensive q u e s t i o n n a i r e  was developed,  p i l o t - t e s t e d  and reviewed 
w i t h  t h e  Advisory Panel .  The b a s i c  q u e s t i o n n a i r e  was s e n t  t o  t h e  99 
c o u n t i e s  and 956 m u n i c i p a l i t i e s  i n  Lowa. Minor nrodif i c a t  i o n s  i n  s e -  
l e c t e d  q u e s t i o n s  were  made t o  r e f l e c t  p rocedura l  d i f f e r e n c e s  between ehe 
c o u n t i e s  and c i t i e s  of va ry ing  p o p u l a t i o n  groups.  The Appendix c o n t a i n s  
t h e  t h r e e  d i f f e r e n t  v e r s i o n s  of t h e  q u e s t i o n n a i r e ,  as w e l l  a s  samples of 
t h e  t r a n s m i t t a l  l e t t e r s .  The q u e s t i o n n a i r e  d e s i g n  was d i r e c t e d  toward 
o b t a i n i n g  f a c t u a l  d a t a  on l o c a l  road and s t r e e t  o p e r a t i o n s  and a v a i l a b l e  
maintenance r e s o u r c e s ,  a s  w e l l  a s  l o c a l  agency o p i n i o n s  on t h e  adequacy 
of t h e  t o t a l  p u b l i c  road sys tem o p e r a t i o n s  and f i n a n c i n g .  Respondents 
were a l s o  encouraged t o  p rov ide  a d d i t i o n a l  i n f o r m a t i o n  and comments on 
impac t s  and i s s u e s  r e l e v a n t  t o  t h e  a n a l y s i s  a r e a s .  

Of t h e  1 ,055 q u e s t i o n n a i r e s  ma i led ,  243 were r e t u r n e d  completed. The 
number of r e s p o n s e s  by j u r i s d i c t i o n a l  group a r e  shown i n  Table  1-2. The 
response  r a t e s  f o r  t h e  c o u n t i e s  and c i t i e s  over  5,000 p o p u l a t i o n  was 
ve ry  good -- c o u n t i e s  80 p e r c e n t ;  c i t i e s  over  50,000 popuLation 75 
p e r c e n t ;  and c i t i e s  between 5,000-50,000 popu la t ion  61  p e r c e n t .  The 
response  r a t e  of 14 p e r c e n t  From ' i t i e s  of l e s s  than 5 ,000 popu la t ion  
was good f o r  t h e  type  of q u e s t i o n s  asked ,  a s  many were not  a p p l i c a b l e  t o  
t h e  s m a l l e r  c i t i e s ,  p l u s  many of t h e  a d n ~ i n i s t r a t i v e  s t a f f s  a r e  p a r t -  
time. The geograph ic  d i s t r i b u t i o n  of a l l  r e sponses  can be judged 
r e p r e s e n t a t i v e  of t h e  e n t i r e  s t a t e ,  a s  shown i n  F i g u r e s  1-1 and 1-2. 

Summaries of  t h e  responses  t o  a l l  q u e s t i o n s  a r e  c o n t a i n e d  i n  t h e  Ap- 
pendix.  The responses  fo l lowed s imiLar  t r e n d s  f o r  t h e  r e s p e c t i v e  
j u r i s d i c t i o n a l  g roups ,  f o r  example, t h e  responses  t o  t h e  f o l l o w i n g  
q u e s t i o n  a r e  shown i n  Table  1-3. 

Are you s a t i s f i e d  w i t h  t h e  c u r r e n t  pe rcen tage  appor t ionments  
of road u s e r  t a x  funds  between t h e  s t a t e  and o t h e r  l e v e l s  of 
government presuming j u r i s d i c L i o n a 1  r e s p o n s i b i l i t i e s  do not 
change? 

Cur ren t  p e r c e n t a g e  appor t ionments  of road u s e r  t a x  funds  between t h e  
s t a t e  and l o c a l  j u r i s d i c t i o n s  a r e  g e n e r a l l y  a c c e p t a b l e  t o  t h e  c o u n t i e s ,  
94 pe rcen t  a r e  s a t i s f i e d ;  however on ly  71 p e r c e n t  of t h e  urban c o u n t i e s ,  
t h o s e  w i t h  c i t i e s  over  50,000 p o p u l a t i o n ,  a r e  s a t i s f i a d  wi th  t h e  c u r r e n t  
p e r c e n t  d i s t r i b u t i o n s .  'The 1najor.i t y  of c i t i e s  w i t h  p o p u l a t i o n s  5,U00 
and g r e a t e r  a r e  not  s a t i s f i e d  w i t h  t h e  c u r r e n t  p e r c e n t  d i s t r i b u t i o n s .  A 
follow-up q u e s t i o n  on t h e  p r i o r i t y  importance  ~ f  f a c t o r s  f o r  a l l o c a t i n g  
t h e  l o c a l  s h a r e  of road u s e r  t a x  funds  between t h e  c o u n t i e s  and c i t i e s  
r e s u l t e d  i n  "Highway Needs I n c l u d i n g  Local  F a c i l i t i e s "  r e c e i v i n g  t h e  
h i g h e s t  p r i o r i t y  f a c t o r  r ank ing  from a l l  j u r i s d i c t i o n a l  groups .  "Ve- 
h i c l e  Mi les  of T r a v e l "  r ece ived  t h e  next h i g h e s t  r ank ing  from a l l  
g roups ,  excep t  f o r  urban c o u n t i e s ,  f o r  revenue a l l o c a t i o n s  between t h e  
two j u r i s d i c t i o n s .  



TABLE 1-2 

NUMBER OF KESPOb!SES TO QUESTIONNAIRE 

GROUP 

ALL c 9 9  7 9 80 
0 

TOTAL SENT 

RUKAL 
U 
N 9 1 7 2 7 9  

I T  i 

URBAN I 
E ( w i t h  Cities over 5 0 , 0 0 0 )  8 7 88 

RESPONSES 
RECEIVED 

6 7 5 

BETWEEN 5-50,000 5 9  16 - 6 1 

BELOW 5,000 88 Y 112 14 

P - 

PERCENT 
KESPONSES 
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TABLE 1-3 

SATISFIED WITH CURRENT PERCENT DISTRIBUTION OF ROAD USER TAX FUNDS 
BETWEEN THE STATE AND OTHER LEVELS OF GOVERNMENT 

JURISDICTIONAL GROUP 

ALL COUNTIES 

RURAL COUNTIES 

URBAN COUNTIES 
( w i t h  Cities over 5 0 , 0 0 0 )  

C I T I E S  OVER 50,000 

C I T I E S  BETWEEN 5-50,000 

C I T I E S  BELOW 5,000 



A question on changing the current public road mileage administered and 
maintained by the Iowa Department of Transportation indicated that 
the majority of jurisdictions favored no major changes as shown in 
'Cable 1 - 4 .  

TABLE 1-4 
QUESTIONNAIRE RESPONSES ON MILEAGE CHANGE 

FOR STATE PRIMARY SYSTEM 

-- -- 
PERCENT 

JURISDICTlONaL GROUP FOR NO CHANCE 

- 

All Counties 

I Rural Counties 

Urban Counties 
(with Cities over 50,000) 

I Cities over 50,000 

I Cities betwecn 5-50,000 

I Cities below 5,000 

The response to this question was further supported by the on-site 
interviews with the sample county engineers, city engineers, public 
works directors and other city personnel having responsibility for 
street maintenance and operations. These interviews also confirmed the 
differences in maintenance and construction requirements between the 
rural counties and urban 'ounties, those with cities over 50,000 popu-. 
lation and experiencing continued developments. Cities over 5,000 
population, and cities with less than 5,000 population also exhibit 
similar differences in street requirements and available financing. 

IMPACT MEASUREMENT AND EVALUATION 

Data and other information generated from Tasks 1 and 2 provided the 
data bases for performing the analyses to measure the impacts related to 
the three policy analysis areas. 

The Highway Design and Maintenance Model. and the Road Maintenance 
Planning, Programmiill: and Budgeting Model provided quantitative mea- 
surements for alternative design, construction and maintenance policies 



related to uniform standards and consolidation of services. These 
analyses and an assessment of the related impacts are presented in 
detail in subsequent chapters. Impacts have been expressed in quan- 
titarive terms, wheo applicable, so ns to provide the iiffecr.ed juris.- 
dictions supportable bases to assess the conclusions and recommenda- 
tions. 

The key issues and subsequent impacts were identified for the three 
policy analysis areas corresponding to the research objectives. These 
issues and impacts provide the focus for the analyses and interpretation 
of the findings. The issues are discussed in the following sections. 

Uniform Design and Construction Standards 

The Iowa Department of Transportation uses design guides in accordance 
with the 1984 Policy on Geometric Design of Highways and Streets, 
American Association of State Highway and Transportation Officials 
(AASHTO). Farm to Market Design Guides are utilized by the counties for 
these facilities and are acceptable guides for other rural secondary 
roads. Based on interviews and questionnaire responses, the majority of 
the cities over 5,000 population have formalized design guides that meet 
or exceed the AASHTO design guides. Cities of less than 5,000 popu- 
lation generally do not have formalized design guides but utilize 
engineering consultants as required on a project by project basis. 

The following are the key issues and areas of impact associated with 
requiring uniform design guides to be used on all public roads in the 
same functional classification and traffic volume groups. 

1. Should different jurisdictions necessarily use the same design 
guides for roads in the same functional class grouping and traffic 
class? 

(a) uniformity between state and local units? 
(b) uniformity among counties? 
(c) uniformity among municipalities? 

2. Do the present functional system groupings and traffic clasifica- 
tions provide a sufficient basis for design guide distinctions, 
recognizing those design elements that are affected by vehicle use 
and vehicle size and weight? 

3. Is there maintenance and user cost justification for the employmer~t 
of lower surface type designs andlor lower surface thickness on low 
volume roads and streets? 

4. If uniform design guides are required for all jurisdictions, how are 

\ the relative needs among the various jurisdictions affected? 

5. Would additional highway user revenues be made available to the 
jurisdictions to offset any additional costs associated with the 
application of uniform design guides? 

6, What effect would uniform design guides have on the issue of tort 
liability? 



Impact areas identified for this policy analysis are listed below. 

Optimum service levels. 
Construction and maintenance costs. 
Road user costs. 
Condition and surface deterioration of system. 
Highway safety. 
Magnitude of needs. 
Road Use Tax Fund distributions. 
Total revenue requirements. 
Tort libability. 

Uniform Maintenance Standards- I, 

I .  
Maintenance standards relate to two distinct and different areas. Dne 
refers to maintenance performance standards, which defines for each 

! 
unique maintenance work,activity, the most effective crew size, equip- I 

ment and materials required, work methods and procedures to be used, and I 
the average daily accomplishment of work completed by a standard crew, 
These standards represent typical conditions and are modified to reflect 1: 
specific requirements for traffic conditions and haul distances for ! 
materials. 

i 
The other maintenance standard area concerns maintenance 1ev.el of 
service standards. Different maintenance service levels may be applied 
to different classes of roads and streets according to predefined 
criteria, for example, snow removal and roadside mowing. Frequently, 
these maintenance standards vary among the jurisdictions, and even 
within the same jurisdiction. This occurs when maintenance service 
levels are not established by management and each maintenance supervisor 
applies his interpretation of what serviCe level is requi.red. 

The Iowa DOT utilizes both types of maintenance standards for the I 
maintenance program of the state primary system. Since 1975, the Office 

I of Maintenance, Highway Division, has been planning, scheduling and 
evaluating maintenance work through a maintenance management system. 
Performance standards have been formulated and are reviewed and updated 1 
periodically. The primary system has been classified into four dif- 1 
ferent service levels for maintenance purposes. 

Local agency responses to a question on the questionnaire indicated the 
majority of the counties and cities do not utilize maintenance service 
level criteria to develop their annual maintenance budgets. However, 
the majority of cities over 50,000 population and counties with cities 
over 50,000 population responded affirmatively to this question. Iowa 
Statutes (309.57) authorizes the counties to designate a Level B service 
classification of county roads for maintenance purposes. These roads 
may receive a lower level of maintenance than the other public roads, 1 



however Level B service roads nust be adequately signed at all access 
points from other public roads. Relatively few counties have adopted a 
Level B maintenance classification at this time, although it is becoming 
increasing popular because of the reduced maintenance effort required 
and limited liability for damages as long as the road is properly clas- 
sified, signed and maintained at the designated Level B maintenance 
level. 

All jurisdictions have limited immunity from liability for damages 
I 

caused by snow and ice conditions, as long as the jurisdiction has 
complied with its formal policy or level of service for snow and ice 
conditions. 

Key issues and impact areas associated with uniform maintenance stan- 
dards are similar to those for uniform design guides. They are listed 
below, 

I. Should uniform maintenance standards be required for d l 1  jurisdic- 
tions? 

(a) between state and local agencies? 
(b) among counties? 
(c) among municipalities? 

2. Should uniform maintenance standards include both naintenance 
service level and maintenance performance standard? 

3. What authority would be responsible for establishing uniform main- 
tenance standards and ensuring their adoption and use? 

4 .  Would local jurisdictions be required to submit annual maintenance 
budgets based on uniform maintenance standards? 

5. How would uniform maintenance standards affect improvement needs? 

6. Would road user tax fund allocations be adjusted to reflect costs 
associated with the adoption of uniform maintenance standards? 

7. What effect would uniform maintenance standards have on the issue, ot 
tort liability? 

Impact areas related to the above issues are listed below. 

Optimum service levels. 
Maintenance and construction costs. 
Road user costs. 
Condition and surface deterioration of system. 
Highway safety. 
Magnitude of needs. 
Road Use Tax Fund distributions. 
Total revenue requirements. 
Tort liability. 



Consolidation of Construction and Maintenance Operations 

In each county three separate jurisdictions have responsibility for 
maintenance and construction of the public roads and streets within the 
county -- Iowa DOT, county and city. The number of individual agencies 
providing these services increases considerably when the number of 
independent cities in the county is added to the state and county 
maintenance organizations. With 956 cities and 99 counties, there are 
over 1,000 separate agencies that have construction and maintenance 
responsibilities in Iowa. Staffing for these responsibilities range 
from approximatelly 150 for the largest local agency to part-time 
services of one person for the smaller agencies. 

Rural secondary miles per county ranges from 556 to 1,674 miles for a 
rural secondary density of 1 .22  and 1.71 miles per square mile of area 
respectively for the two counties. The statewide average is 1.61 miles 
per square mile. 

Some of the smaller cities contract with the counties to provide routine 
maintenance services, as provided in Chapter 28E of the Code of Iowa. 
Other small cities rely on part-time services of a city employee for 
routine maintenance and private contractors for major maintenance work. 
The majority of the local agencies interviewed, even the smaller cit~es, 
indicated the current structure for maintenance in their agency provided 
an adequate level of service to their community. The consensus of Local 
agencies interviewed did not favor changes in the existing mainLenance 
operations because of the potential for a loss of responsiveness to 
their maintenance needs. 

The issues and impacts related to uniform design, construction and 
maintenance standards are also applicable to the consolidation of 
construction and maintenance operations, however there are additional 
issues and impacts to consider. They are listed below. 

1 .  Should one jurisdiction be responsible for the maintenance of all 
public roads and streets -- state, county, municipal? 

2. Are there duplications in maintenance operations under the existing 
jurisdictional responsibilities for maintenance. 

3. Can consolidated maintenance services improve efficiency andlor 
eliminate duplication without unwanted reductions in the levels of 
maintenance service or other adverse impacts? 

4. Can intergovernmental arrangements, such as intergovernmental 
contracts, coordinated maintenance programs and agreement on the 
application of maintenance standards, improve efficiency? 

5. Are there inefficiencies in the current system of construction 
adminstration? 



6. Should all public road construction projects be administered by one 
level of government -- contract award, construction supervision, 
quality control and inspection, project acceptance? 

Impact areas related to the above issues were identified for maintenance 
and construction and are given below. 

c Maintenance : 

1. Levels of maintenance service. 
2. Capital facilities. 
3. Personnel and equipment requirements. 
4. Transitional costs and implementation efforts. 
5. Total public road maintenance costs. 
6. Snow removal and maintenance priorities. 
7. Reduced local revenues for maintenance. 
8. Planning, scheduling and evaluating maintenance work 
9. Liability for maintenance defects. 

e Construction: 

Organizational structure for construction. 
Personnel 
+- Additional staffinglreductions. 
+ Construction inspection training. 
Capital facilities. 
Total public road construction and administration costs. 
Construction/preservation priorities. 
Liability of construction defects. 
Construction technology. 
Contract for construction inspection. 
Quality control standards and procedures. 

Jurisdictional Transfers 

Since 1919 and the establishment of the state primary system at a 
maximum 6,500 miles, Iowa's public roads and streets have been admin- 
istered by the state, county and city jurisdictions. The responsibility 
for the more than 112,000 miles of public roads has remained relatively 
stable during this 65 year period, except for the increase of the statc 
primary system to the current 10,105 mile system. 

The most recent efforts to achieve jurisdictional transfers in accord- 
ance with the functional classification of the road or street was 
initiated in 1979. These transfers ceased in 1981, when the Iowa 
Legislature passed legislation restricting such transfers to those where 
the transfer was mutually agreeable between the affected jurisdictions. 
Prior to 1981, disputed classification and jurisdictional transfers were 
reviewed and ruled on by a state review board. Disputes leading to the 



1981 legislation stopping functional classification transfers primarily 
involved mileage transfers without commensurate transfers of revenues. 
While provision was made for adjustment in the allocation of the road 
use tax funds among the jurisdictions, as well as surface improvements 
for the transferred mileages, the affected jurisdictions did not concur 
in their equity or adequacy. 

The dearth of revenues available from the Road Use Tax Fund was the key 
issue. Whereas the state primary system is funded primarily from the 
Road Use Tax Fund and federal aid revenues, the counties and cities must 
provide local revenues from local sources in order to fund minimal road 
and street programs. The increase in the federal tax on motor vehicle 
fuel in 1984 will provide additional federal aid revenues to Iowa, hut 
federal allocations have earmarked these revenues for federal aid 
facilities that are primarily on the state primary system. The issue of 
insufficient Road Use Tax Fund revenues has not been altered. 

The key issues and impacts identified for the areas of uniform standards 
and consolidated operations are also applicable to potential juris- 
dictional transfers. Differences in concepts of highway service 
responsibility, mentioned under other impact headings above, have a 
significant bearing on jurisdictional transfers. A road which may be 
perceived as having relatively low service importance on the state 
system may be a relatively important route from the county network 
standpoint. If the road is on the state system, therefore, it may not 
receive the attention it deserves. 

Although differences may occur currently in the way programs are admin- 
istered, standards that are utilized both in maintenance and construc- 
tion, efficiency of performance, and ability to meet needs, it does not 
necessarily follow that changes in basic jurisdictional responsibilities 
are needed. There are distinct possibilities of arrangements among 
units of government, to carry out jurisdictional responsibilities, which 
would not necessarily change these responsibilities. This is not to 
say, however, that changes in responsibilities may not be the best way 
of achieving objectives. 



CIIAP'TEK TWO 

FINDINGS OF THE CURRENT SITUATION 

Kesponsibility for the 112,000 plus miles of public roads and streets in 
Iowa is divided among the state, counties and cities. As of January 1, 
1983, the respective jurisdictional responsibilities are shown in Table 
2-1. Annual vehicle miles of travel for 1983 are also shown for the 
jurisdictions in Table 2-2. A comparison of 1983 system miles and vehicle 
miles of travel is shown in the following, 

- Jurisdiction - Percent of Total - --- --- 
1983 System Miles 1983 Vehicle Miles 

State PrimaryL/ 9.3 
56.5 

Counties 79.8 19.4 

Cities 

Total 

Source: Iowa Department of Transportdtion 

1/ Includes State Parks & Institution Miles - 

Information collection on the current administration and operations for 
the existing jurisdictions represented a significant effort of this 
study. The importance and significance of the policy analysis areas 
required obtaining factual information of existing operations from the 
jurisdictions, as well as familiarization with the problems confronting 
the respective agencies. This was accomplished through structural 
interviews with state, county and city officials, together with a 
comprehensive questionnaire transmitted to the local agencies. 

An overview of current operations in the three jurisdictions is pre- 
sented in the following sections, as directly related to the analysis 
areas. 



TABLE 2-1 

IOWA PUBLIC ROAD MILEAGE 
J a n u a r y  1 ,  1983 

P e r c e n t  
R u r a l  M u n i c i p a l  - T o t a l  of T o t a l  - 

S t a t e  P r imary  8,754.24 1,350.65 10,104.89 9.0 

County  Secondary  
F e d e r a l  and ~ e c o n d a r v l l  12.635.85 
O t h e r  Seconda ry  

c i t y  ~ y s t e m L 1  
F e d e r a l  Aid Seconda ry  
O t h e r  C i t y  

P a r k s  & I r i s t i t u t i o n s  309.81 0. '$ 

-- - .- -- --- .- .. 

TOTAL 98,441.30 13,610.55 112,361.66 100.0 

I /  l n c l u d e s  FAUS - 

SOURCE: IOWA Department  of T r a n s p o r t a t i o n  

TABLE 2-2 

1983 VEHLCLE MILES OF TRAVEL 

Iowa P u b l i c  Road System 
( M i l l i o n s )  

P e r c e n t  
R u r a l  .- Munic ipa l  .- T o t a l  of  T o t a l  

County Secondary  3 ,762 1 ,762  19.4 

C i t y  S t r e e t s  -- 4,670 4 ,670  24.1 -- 

TOTALS 11,652 7,739 19,391 100.0 

I /  l nc l t rdes  S t a t e  P:trks a n d  1 n s ~ : i t i ~ t i o r ~ s  

SOURCE: Iowa Department  of T r a n s p o r L a t i o n  

2-2 



IOWA DEPARTMENT OF TRANSPORTATION 

The Iowa DOT, Highway Division and Planning and Research Division, is 
responsible for the planning, construction and maintenance of the state 
primary system of 10,105 miles. The Interstate represents 734 miles 
with an average daily traffic of approximately 11,650 vehicles. Traffic 
volumes for the other primary miles average 1,910 and 5,285 tor the 
rural and urban systems respectively. The state primary system is 
entirely paved except for 14.8 gravel surface miles and 79.1 miles of 

I low bituminous surface. 

Organization 

The State is divided into six geographic districts as shown in Figure 2- 
1. The districts are further divided into residency areas for construc- 
tion and maintenance with an engineer responsible for each area. Each 
district has four maintenance residency areas, with one area in each of 
three districts having responsibility for both maintenance and construc- 
tion. The number of construction residencies areas varies with the 
construction workload. As of March 1984 there were 18 construction 
residencies, plus the three responsible for maintenance as well as 
construction. 

Maintenance 

Primary extensions through cities are the joint responsibility of the 
state and cities. The state is responsible for the constrriction arid 
right of way costs of the primary extension to the minimum design 
criteria established by the Iowa DOT. Additional costs beyond these 
criteria are the responsibility of the city. The state maintenance 
responsibility is limited to the surface, curb to curb features (ex- 
cluding parking lanes and parking signs), traffic signs, pavement 
markings, bridges and snow removal from the traffic lanes. Other sLrceL 
maintenance, including the removal of windrowed snow, sidewalks and all 
areas between the curb and the right of way line are the responsibility 
of the city. The Iowa DOT does enter into maintenance agreements with 
some cities for the maintenance of the state's responsibility on all, or 
a portion of the primary extensions (Chapter 28E, Code of Iowa). 
Reimbursement to the city is on a lane mile basis, which is $695 per 
lane mile for fiscal 1986.1/ - These agreements are limited to specified 
routine maintenance work; special maintenance such as major full-depth 
patching or resurfacing is contracted through a separate contract if the 
city performs the work. In fiscal year 1984, the state entered into 
primary extension routine maintenance agreements with 34 cities at a 
total cost of $258,984, an equivalent 2-lane mileage of approximately 
218 miles, or less than 20 percent of the total primary extensions. 

Private contract maintenance, for specific work functions, such as 
pavement patching, seal coats, slurry seals, resurfacing/leveling, 
bridge paintingfrepair and mowing on the Interstate system, with private 
contractors is utilized by the Iowa DOT and has proven very successful. 

L' Iowa DOT Commission Order No. "-85-588, May 7, 1985. 





A research project was conducted in 1982 and 1983 by the Iowa DOT on 
contracting the complete maintenance on specific primary routes in four 
districts. These contracts included a variety of work functions and 
variable workloads that involved responses to emergencies and isolated 
situations. The findings of this private contracting research concluded 
that private contracting for maintenance of this type over extende tlme 
periods was not cost-effective and should not be pursued further.$ 1, 
addition to the higher costs for most work functions, other problems 
cited included: 

c lack of necessary equipment when needed; 

a the work descriptions and functions were not always clear to the 
contractor; 

e lack of experienced/qualified personnel to perform some of the 
functions; 

a poor quality of work; 

B contractors behind schedule on work; 

s bases of operation were far away from maintenance areas; 

o poor communication between the contractors and their workers; 

e workers not using safety equipment and proper traffic control; 

0 loss of contact with property owners; and 

e inadequate response time to emergencies and isolated conditions. 

Therefore, the Iowa DOT has limited contract maintenance in recent years 
primarily to city agreements for maintenance of primary extensions and 
specific functional maintenance work that has proven cost-effective. 
For fiscal years 1982 and 1983 these contract efforts amounted to $10.3 
and $10.5 million respectively. 

State primary system maintenance is planned and controlled through the 
Office of Maintenance and district maintenance field personnel. Iowa's 
maintenance management system provides maintenance standards for ap- 
proximately 95 work functions used for planning, budgeting and reporting 
work accomplishment. These maintenance standards specify for each 
function the following items: 

e Work program category 
e Description and purpose 
IP Level of maintenance (quality standard) 
o Scheduling guide 
o Recommended work procedures 

1/ Iowa's Experience with General Contract Maintenance, Iowa Department - 
of Transportation, Highway Division, Office of Maintenance, 1983. 
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c Materials to use 
a, Recommended crew size 
e Recommended equipment 
Q Accomplishment (unit of measure, hourly production, daily pro- 

duction) 

These are typical maintenance standards required for all effective 
maintenance management systems. The individual work functions are 
classified into eleven function categories as shown in Table 2-3. 
Actual and planned maintenance costs by category are shown for fiscal 
years 1983, 1984 and 1985. Not included in these costs are the contract 
functional maintenance costs and city maintenance contracts. 

Construction 

Annually, a state primary improvement program is prepared in accordance 
with State Statutes (307A.2(12)). In recent years, Iowa has shifted 
highway improvement emphasis from new construction to re-construction 
andlor preservation. Priorities for state highway funds are as follows: 

1, maintenance ; 
2. preservation of existing highways and bridges; and 
3.. reconstruction/construction. 

Based on the current 10,105 mile state primary system and design life of 
20 years, approximately 500 miles should be improved each year. Of this 
"500 mile target", 160 miles should be reconstructed and 340 miles 
are resurfacinglpreservation work. Current funds available for highway 
improvements, after maintenance requirements, reduce the number of miles 
that can be reconstructed -- in 1984 this amount was approximately 50 
miles. Without additional revenues for the state primary system, the 
number of miles that can be resurfaced and improved will continue to 
decrease. Note: The 1601340 ratio is based on a "maximum life of 60 
years" with appropriate resurfacings and other preservations. 

Current 1985-1990 program allocations are shown in Table 2-4. For 1985, 
maintenance and system preservations amount to $94 million, or 29 
percent of the total state primary program costs for 1985. 

IOWA COUNTIES 

The County Board of Supervisors in each of the 99 Iowa counties is 
responsible for the construction and maintenance of the rural secondary 
road system in the county. The Board of Supervisors is required by 
State Law (Chapter 309.17) to employ one or more registered civil 
engineers to direct and supervise all construction and maintenance work 
on the secondary system. Iowa Code (309.19) further authorizes the 
Boards of two, or more adjacent counties, to enter into agreements to 
jointly employ the same registered engineer to provide these services to 
the respective counties. To date, there have been no joint agreement of 
this type between any counties. However, one county and a major city in 
the county have entered into an agreement of this type, whereby one 
registered engineer provides engineering services to both jurisdictions. 



TABLE 2-3 

ANNUAL MAINTENANCE COSTS (THOUSANDS 1 
FISCAL YEARS 1983 - 1985 

Supervision/Support 
Roadway Surf ace 
Shoulders 
Roadside 
Drainage 
Traffic Services 
Snow & Ice 
Bridges 
Service Contracts 
General 
Work for Others 

I TOTAL 

ACTUAL 1 PLANNED I 
Percent 
of Total I 

NOTE : Does not include contract functional maintenance. 

SOURCE: Iowa DOT, Office of Maintenance. 





The rural secondary system consists of 89,687 miles of public roads. 
This system is further classified as farm-to-market and local secondary 
as shown in Table 2-5, The farm-to-market roads are those functionally 
classified as trunk or trunk collector. The farm-to-market system 
totals 29,401 miles, of which 12,523 miles are on the federal aid 
secondary and federal aid urban systems, which qualify for participation 
of federal aid secondary and FAUS funds received by the Iowa DOT (Table 2-5). 

Table 2-6 shows the county secondary system by surface types. On the 
farm-to-market system all routes are surfaced -- gravel or paved - 
- except for 221 miles. Over 150 miles of the 221 occur in one county 
and are primarily dirt surface treated with oil. Approximately 35 
percent of the paved miles on the farm-to-market system are portland 
cement concrete surface, with the remaining being asphaltic concrete. 
The trend in recent years has been to use portland cement concrete 
paving on county roads because of the low initial maintenance costs and 
the long service life before major maintenance or rehabilitation is 
required. Low type bituminous surfaces have not been used to any extent 
in Iowa as shown by the low mileage of this type in Table 2-6. 

Organization 

Each county has a similar organization for maintaining the county 
secondary roads. In addition to a central garage location where the 
majority of the personnel are assigned, each county has other locations 
throughout the county where equipment may be stored, or parked. The 
number of locations vary with the size of the county and the miles to be 
maintained, but 6 to 10 locations are typical. These locations may have 
heated garages or may only be a storage yard where one or more motor 
graders can be parked. The typical location is a small shed or garage 
where one to two equipment operators and motor graders are assigned to 
perform the blading of gravel and earth surfaces. During the winter 
season, snow removal is also performed from these locations. A typical 
motor patrol area consists of 45 to 65 miles of unpaved roads. 

The Iowa County Engineers Association provides an important service to 
the county engineers through the various committees and formal and 
informal exchange of information and technology. As a result of this 
work and other pioneering efforts throughout the years, the Iowa county 
road organization is often viewed as a leader in rural road organization 
and operations. 

Maintenance and Construction Operations 

Maintenance represents the single largest expenditure of the county road 
program, The county engineers submit annual reports on revenues and 
expenditures for the scondary road system. Separate accounting is made 
for the farm-to-market roads and the local secondary roads as separate 
allocations of road use tax funds are made to these systems. These 
annual reports do not include federal aid revenues, as these revenues 
are administered by the Iowa DOT and credited to the counties as eli- 
gible federal aid projects are obligated. 



TABLE 2-5 

RURAL COUNTY SECONDARY SYSTEM MILEAGE 
January 1, 1983 

Farm-to-Market Local Secondary - Total 

Federal aid ~econdar~A1 12,522.99 112.86 12,635.85 
I 
I 

Non-Federal aid 16,878.28 60,172.93 77,051.21 \ 
1 

TOTAL 29,401.27 60,285.79 89,687.06 

I 
1/ Includes FAUS - 

\ 

NOTE: Excludes Proposed Roads and Legal Roads not Open to Traffic - 1 

SOURCE: Iowa Department of Transportation \ 



TABLE 2-6 

COUNTY SECONDARY SYSTEM SURFACE TYPES 
(January 1, 1983) 

Miles by Surface Type 

1 /  Less than 8 inches thickness. - 
2/ Includes FAUS. - 
SOURCE: Iowa Department of Transportation. 
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Table 2-7 shows total revenues and expenditures on the county secondary 
systems for the five-year period 1978, Maintenance expenditures have 
increased from 60 percent to 70 percent of total expenditures during 
this period. Revenue contributions from local sources have also in- 
creased during this same period. 

The counties are required to submit five-year improvement programs of 
specific projects for the secondary system to the Iowa DOT for review 
and approval. Farm-to-market design guides for these improvements have 
been adopted by the county engineers association and the department. 
Annual secondary road budgets are also required to be submitted to the 
Iowa DOT for review and approval. These budgets include all proposed 
expenditures on the secondary system, although the budget control 
categories are fairly broad, such as maintenance, construction, new 
equipment, equipment operations, and others. Typically, these budgets 
are based on previous years expenditures, plus projected increases. The 
maintenance portion of the budget submittal is not necessarily based on 
any uniform level of maintenance service or maintenance standards among 
the counties. Interviews with the twelve sample counties identified 
only one county that developed an annual maintenance budget and work 
program on the basis of planned work quantities and work frequencies for 
specific types of major routine maintenance functions. This is the 
planning and development procedure used by the Office of Maintenance, 
Iowa DOT. 

Although the majority of the county secondary roads primarily serve the 
rural areas, 8 to 10 counties in the State have high concentrations of 
residential and commercial areas outside of city corporate limits. The 
roadslstreets outside of the corporate limits are the responsibility of 
the counties. Most of the affected counties have adopted development 
standards requiring these roads and streets to be built to adequate 
standards by the developer. However, frequently the existing secondary 
roads in these areas are not adequate to serve the increased traffic 
volumes and usage. Improvement of these facilities can represent a 
significant cost to the county. 

IOWA CITIES 

The 956 cities in Iowa are responsible for the construction and main- 
tenance of all public streets within the corporate limits, including the 
extensions into and through the city of county secondary roads. As 
discussed in a previous section, the extension of state primary highways 
are the combined responsibility of the cities and state. As of January 
1, 1983, the city street mileage was 12,260. Over 50 percent of the 
total mileage is in the 67 cities of 5,000 population and greater (Table 
2-8). 

Table 2-9 shows the city street mileage by surface type. Over 85 
percent of the mileage is paved, including low type bituminous surfaces, 
and the remaining 1,763 miles are gravel and earth surfaces. 



TABLE 2-7 

COUNTY ROAD REVENUES AND EXPENDITURES 
All Counties 

(Thousands) 

1978 - 1979 - 1980 - 1981 - 1982 - 
REVENUES 

Federal Funds $ 14,320 $ 14,262 $ 12,604 $ 9,476 $ 10,142 
Road Tax 84,800 91,318 86,073 92,203 97,495 
Other State 2,585 2,469 4,617 2,270 2,481 
Property Tax/Assessm. 67,807 71,815 82,623 91,302 97,581 
Other Local 2,992 4,385 5,340 3,668 3,720 

Total 172,504 184,249 191,257 198,919 211,419 

EXPENDITURES 

Construction $ 54,190 $ 51,349 $ 43,238 $ 37,345 $ 39,829 
Maintenance 110,170 129,758 126,778 129,134 146,836 
Administration 13,934 17,735 17,676 19,105 20,384 
Other 3,396 1,762 1,715 1,452 1,178 

Total 181,690 200,604 189,407 187,036 208,227 

SOURCE: PR535, Local Road and Street Finance Report - 1979,1980,1981. 
PR536, Local Highway Finance Report - 1982, 1983. 



TABLE 2-8 

CITY STREET MILEAGE 
January 1, 1983 

Population Number 
Group of Cities Miles 

50,000 and greater 8 3,778 

Less than 5,000 889 5,429 

- -- 

Tot a1 956 12,260 

SOURCE: IOWA Department of Transportation. 

TABLE 2-9 

CITY STREET SURFACE TYPES 
January 1, 1983 

Surface Type Miles 

Gravel/Earth 1,763 
Low Type Bituminous 944 
Asphaltic Concrete 6,076 
Portland Cement Concrete 3,477 

Total 12,260 

Percent 
of Total 

Percent 
of Total 

SOURCE: IOWA Department of Transportation. 



Organizat ion 

C i t i e s  over 10,000 populat ion usual ly  have a  c i t y  engineer or  publ ic  
works d i r e c t o r  who is respons ib le  f o r  the  cons t ruc t ion  and maintenance 
of the  c i t y  s t r e e t s .  C i t i e s  l e s s  than 10,000 population t y p i c a l l y  have 
a  s t r e e t  super in tendent ,  when j u s t i f i e d  by the magnitude of t h e i r  s t r e e t  
program. 

C i t i e s  l e s s  than 1,000 population may have one t o  two fu l l - t ime c i t y  
employees who perform a l l  r e l a t e d  c i t y  work, inc luding  s t r e e t s .  
Ci ty  s t r e e t  maintenance is usual ly  performed from one f a c i l i t y ,  except 
f o r  an ou t ly ing  area  f o r  s to rage  of mater ia l s .  

Maintenance and Construct ion Operations 

A l l  c i t i e s  i n  t h e  s t a t e  which rece ive  road use tax  fund revenues a r e  
requi red  t o  submit annual r epor t s  on c i t y  s t r e e t  revenues and expen- 
d i t u r e s ,  Table 2-10 summarizes these  r epor t s  f o r  the  5-year period 
1979-1983, A s  with the count ies ,  maintenance represents  the l a r g e s t  
s i n g l e  expenditure of the  c i t y  s t r e e t  program; debt s e rv ice  payments 
amounted f o r  approximately 25 percent of s t r e e t  r e l a t ed  expenditures  i n  
1983. Bond f inancing  f o r  s t r e e t s  has been an i n t e g r a l  p a r t  of t h e  
s t r e e t  program throughout the  years .  

The annual r epor t s  on c i t y  s t r e e t  maintenance a re  not as  de t a i l ed  a s  the  
county submi t t a l s  and include s e v e r a l  work funct ions  not app l i cab le  to  
r u r a l  roads, such a s  s t r e e t  l i g h t i n g ,  s t r e e t  c leaning and storm sewers. 
Ci ty  s t r e e t  maintenance presents  d i f f e r e n t  problems than r u r a l  f a c i -  
l i t i e s .  Table 2-11 shows the  breakdown of maintenance items reported i n  
the  annual repor ts .  With the  exception of roadwaylsurface maintenance, 
t h e r e  is considerable inconsis tency i n  the repor t ing  of i nd iv idua l  
maintenance i tems,  p a r t i c u l a r l y  t h e  c i t i e s  l e s s  than 5,000 population. 
A review of se l ec t ed  ind iv idua l  c i t y  r epor t s  from t h i s  group revealed 
t h a t  s e v e r a l  c i t i e s  used only two o r  t h r e e  ca tegor ies  f o r  r epor t ing  the  
maintenance cos t s .  The primary ob jec t ive  appeared t o  be an accounting 
t h a t  the  road use t ax  funds were expended f o r  s t r e e t  purposes. 

C i t i e s  of 5,000 populat ion and g r e a t e r  a r e  required t o  submit annual ly a  
five-year program of s t r e e t  cons t ruc t ion  and recons t ruc t ion  p ro jec t s  and 
t o  r epor t  on the  progress made on the  completion of each p ro jec t  i n  the  
approved program. C i t i e s  l e s s  than 5,000 and g r e a t e r  than 1,000 popula- 
t i o n  a r e  required t o  submit proposed annual s t r e e t  improvement programs. 

The major i ty  of t h e  c i t i e s  over 5,000 population have formalized design 
guides f o r  s t r e e t  cons t ruc t ion  and recons t ruc t ion ,  while the  o the r s  r e l y  
on design consul tan ts  f o r  s p e c i f i c  p ro jec t s .  A l l  c i t i e s  over 5,000 
population requi re  developers t o  bui ld s t r e e t s  t o  spec i f i ed  s tandards  
wi th in  new developments before t h e  s t r e e t s  w i l l  be accepted f o r  c i t y  
maintenance. The developer adds these  s t r e e t  cos t s  t o  the purchase 
p r i c e  which i s  paid by the home buyer. 



CITY STREET REVENUES AND EXPENDITURES 
A l l  C i t i e s  

(Thousands) 

1979 1980 - - 

REVENUES 

F e d e r a l  Funds $ 14,745 $ 18,020 
Road Tax 52,261 52,861 
Other  S t a t e  1 ,760  4 ,904 
P r o p e r t y  Tax/Assessm. 46,962 44,950 
Bonds 25,362 40,821 
Other  Local  7 ,511 9 ,046  

T o t a l  148,601 170,602 

EXPENDITURES 

C o n s t r u c t i o n  $ 57,976 $ 81,811 $ 80,964 $ 82,490 $ 70,397 
Maintenance 53,125 56,290 54,422 85,669 91,612 
A d m i n i s t r a t i o n  4 ,788 5,287 6,204 7,137 7,724 
Debt S e r v i c e  27,675 26 ,823  33,686 43,783 55,283 
Other  9 1 1 8  1 7 -- - 

T o t a l  143,573 170,212 175,294 219,080 225,023 

11 I n c l u d e s  Park ing  and I n d i r e c t  S t r e e t  Func t ions  - 

SOURCE: PR535, Local  Road and S t reeL  Finance Report  - 1979, 1980, 1981. 
PR536, Local  Highway Finance Repor t  - 1982, 1983. 



TABLE 2-1 1 

CITY STREET MAINTENANCE COSTS 
All Cities 

(Thousands) 

RoadwayISurface 
Snow & Ice 
Storm Sewers 
Traffic Services 
Street Cleaning 
Street Lighting 
Trees 
Equipment Purchases 
Other Maintenance 

TOTAL 

Percent 
Dollars of Total 

SOURCE: PR536, Local Highway Finance Report - 1982, 

Percent 
Dollars of Total 



KOAD AND STREET RESPONSIBILITIES IN OTHER STATES 

Public road and street responsibilities and operations in other states 
were reviewed to identify specific features or items that warranted 
consideration for Iowa. Specific applications identified included the 
following: 

1. All rural roads maintained by the state. 

Delaware - 5,250 miles 
North Carolina - 76,000 miles 
Virginia - 53,000 miles 
West Virginia - 35,000 miles 

2. County farm-tomarket system maintained by the state. 

Missouri - 24,274 miles 

3. Counties maintain the state highway system. 

Michigan - 62 of 83 counties maintain the entire state system in 
their counties 
Wisconsin - 72 counties maintain the entire state system. 

The four states selected for on-site interviews and data collections 
represented states that offered a different approach or philosophy to 
highway, road and street operations and responsibilities that warranted 
consideration for the current Iowa study on public road administration 
and maintenance alternatives. The states selected were Kansas, Michigan, 
Missouri and North Carolina. 

Initial contact was made with the state maintenance engineer in each 
state and a series of meetings scheduled with headquarters and field 
maintenance personnel. County engineers were also contacted in Kansas, 
Michigan and Missouri. The following sections present highlights from 
each state. 

Kansas 

The Kansas Department of Transportation organization for maintenance is 
similar to Iowa's and also provides the option to municipalities for 
maintenance of municipal extensions on a fixed rate per lane mile, 
which currently is $1,250 per lane mile. Snow and ice control policy 
provides a lower level of service than Iowa's. 

The county organization for public roads specifies county engineers, but 
the State Statute has been modified to permit non-engineer road super- 
visors, as long as work requiring the services of a professional engineer 
is not performed. Only 38 of the 105 counties currently have registered 
professional county engineers. State Statutes permit the formation of 
Engineering Districts whereby one engineer provides county engineering 
services to two counties. Currently, there are three Engineering 
Districts In Kansas. 



The counties share of state highway user funds are allocated Lo the 
counties on the basis of motor vehicle registrations and vehicle miles 
of travel. The thirteen counties that have significant urban popula- 
tions are required to share the county's allocation of state user 
revenues with the cities in proportion to the urban population. 

Michigan 

The Michigan Department of Transportation (DOT) organization for main- 
tenance is similar to Iowa, except for the function whereby the DOT 
contracts with the counties and municipalities for maintenance of the 
entire state trunk line system in their jurisdictions, including the 
Interstate, Currently, 62 counties and 152 municipalities have con- 
tracts with the DOT for maintenance of the state highway system. State 
roads in the other 21 counties are maintained by DOT personnel. 

A budget for work to be performed is developed for the county or munici- 
pality and the local agency is reimbursed on a monthly basis for work 
performed. Reimbursement is based on unit costs, including overhead 
items, for labor, equipment and materials as specified in the contract. 
Provision is made for a ten percent overrun and the agencies may receive 
an advance against the annual budget. Supervision and inspection by DOT 
personnel is minimal and ten full-time auditors are assigned to verify 
compliance with the financial contract provisions. 

The city and county portion of the state highway user revenues is 
allocated to the respective jurisdictions through a formula that in- 
volves several factors. These include: 

Cities -- excess snowfall, population, equivalent major street 
mileage, local street mileage. 

Counties -- $10,000 for registered engineer, excess snowfall, urban 
road mileage, weight tax collection fees (vehicle 
registrations), equal share (1/83), primary road miles, 
rural population, local road miles. 

Missouri 

The Missouri state highway system is 28.0 percent of the total public 
road mileage and includes the basic county farm-to-market system of 
24,274 miles. The entire state system is maintained as a paved bitu- 
minous system, although the majority of the routes are low type bitu- 
minous surfaces. The Missouri Department of Transportation (DOT) main- 
tains all municipal extensions of the state highway system -- there are 
no municipal maintenance contracts. The DOT has a Bare Pavement Policy 
for snow removal on state routes with an average daily traffic volume of 
1,000 vehicles or more. 



The counties (114) are classified according to population and property 
evaluation as either first, second or third class counties. The first 
class counties (7) usually have county engineers, while only a few of 
the other counties have engineers. In addition to the county road 
organization, there are 304 Special Road Districts that levy taxes and 
maintain the public roads within the district (maximum of 8 square 
miles). The counties must return 25 percent of the county road tax 
revenues collected in the cities back to the cities within the county. 

The county portion of the state road user tax is distributed to the 
counties on the basis of: 50 percent on road miles and 50 percent on 
rural land evaluation. The city portion is allocated on the basis of 
population to cities having a population of 100 or more. 

North Carolina 

The North Carolina Department of Transportation (DOT) is responsible for 
the maintenance of all rural public roads (76,300 miles), which is 85 
percent of the total public road mileage. 

Municipal primary and secondary extensions are maintained under contract 
by seven cities. A budget is established and reimbursement is for 
actual costs within the budget limits. Traffic services on state 
extensions are performed under contract by,approximately 100 cities. 

The DOT uses 2,000 convict laborers per day under contract with the 
Department of Corrections. Over 50 percent of this labor source is 
integrated with regular DOT maintenance crews. 

Separate maintenance allocations are made to the field divisions for the 
primary, secondary and urban systems. Maintenance needs, lane mileage, 
paved mileage, unpaved mileage and population are factors used for 
allocations. Within the divisions, secondary system allocations are 
made to the counties on the basis of maintenance needs, paved road 
mileage and population. 

Comparisons with Iowa 

Direct comparisons of highway, road and street operations in the four 
state transportation departments contacted presented a unique challenge 
due to the distinct differences in public road jurisdictional respon- 
sibilities and management policies to accomplish the state's transpor- 
tation objectives. The following related items are compared directly 
with Iowa data: 

e Miles of public roads 
c Land area 
c Jurisdictional responsibilities 
c Paved and unpaved road miles 
r Vehicle miles of travel 



Table 2-12 compares public road mileage by jurisdictional responsibility 
for Iowa and the four states contacted. Total public road mileages 
ranges from a high of 131,783 in Kansas to 89,270 in North Carolina 
(excluding toll roads, state parks, forest roads, institutions). 

Tables 2-13 and 2-14 illustrate public road miles and density per square 
mile of land area and pbpulation. 

Paved public road mileages for all jurisdictions are shown in Table 2- 
15. North Carolina has the highest percent of paved public road mileage 
at 77.3 percent and Kansas is the lowest with 24.9 percent, while Iowa 
has 32.1 percent. 

Annual vehicle miles of travel (VMT) range from 63.6 billion in Michigan 
to 17.7 billion in Kansas for the year 1982183 as shown in Table 2-16. 
Fifty percent or more of the travel accrued on the state highway systems 
in the respective states. The distributions of travel among the juris- 
dictional systems is very similar for Iowa and Kansas. 

Daily vehicle miles of travel per road mile by jurisdictional system are 
shown in Table 2-17. As for total vehicle miles of travel, Iowa and 
Kansas show similar travel characteristics. Kansas has approximately 
20,000 more miles of rural roads than Iowa, and less total VMT, which 
results in the lower daily VMT per road mile for the state and county 
systems. 



TABLE 2-12 I 

PUBLIC ROAD MlLEAGE I 
1 I 

I 
I 
I 

1 

Missouri I 
I 

I/ Does not include toll roads, state parks, forest roads, institutions. - 

TABLE 2-13 

ROAD MILEAGE AND LAND AREA 

STATE I Miles Square Miles 
I 

Iowa I 112,052 1 56,669 

Kansas 
Michigan 
Missouri 
North Carolina 

TABLE 2-14 

ROAD MILEAGE AND POPULATION 

Kansas 

Missouri 
North Carolina 

131,783 
317,418 
115,199 
89,270 

82,277 
58,527 
69,697 
52,669 



TABLE 2-15 

YAVEI) ROAI) MII.P;AGE 

Kansas 
Michigan 
Missouri 
North Carolina 

Iowa 

TABLE 2-16 

1982183 ANNUAL VEHICLE MILES OF TRAVEL (Billions) 

State 

Kansas 
Michigan 
Missouri 
North Carolina 

Iowa 

State System 

VMT Percent ,$ 
County City Total 

TABLE 2-17 

DAILY VEHICLE MILES OF TRAVEL PER ROAD MILE 

Missouri 
North Carolina 

Iowa 



CHAPTER THREE 

ECONOMIC IMPACTS OF STANDARDS AND PRACTICES 

INTRODUCTION 

The first objective of the Request for Proposal for the study is: 

c To evaluate the economic and other impacts associated with devel- 
opment of consistent and uniform design, maintenance and construc- 
tion standards for use by public road agencies. 

Standards and practices are fundamental to highway policy. The benefits 
to Iowa from following sound engineering and economical standards and 
guidelines in the highway sector can be very substantial. 

In this Chapter, the findings and recommendations resulting from six 
engineering-economic analyses of key highway standards, guidelines and 
practices in Iowa are presented. 

The Issues 

In each of the analyses two basic questions are implicit: 

1. What are the cost impacts of applying or not applying a uniform 
economical standard? 

2. What is a uniform economical standard? 

The search for more definitive answers to these two questions has been a 
continuing objective of highway policy makers for more than a half- 
century. Our approach to contributing to the achievement of this 
objective is to measure the direct economic costs related to alternative 
highway improvement and maintenance decisions taken under various 
circumstances. 

Each of the analyses within our approach covers a decision-making topic. 
The topics are as follows: 

1. Upgrading Gravel Roads 

2. Resurfacing Paved Roads 

3 .  Resurfacing Paved Roads with Improvements to Shoulders and Lane 
Widths 

4 .  Rehabilitating Pavements with Improvements to Curvature and Grade 



5. Maintaining Paved Road Surfaces 

6. Maintaining Unpaved Road Surfaces 

Background 

The six analyses were performed using a computerized highway economic 
model called the Highway Design and Maintenance Standards Model, re- 
ferred to as the HDM. The model was developed by the World Bank. 

The economic results of the model are very straightforward. For any 
alternative specified by the user of the model, the model calculates,;he 
following direct economic costs for each year in the analysis periof:): 

1. Capital/Construction Costs, 
2. Road Maintenance Costs, 
3. Vehicle Operating Costs, 
4 .  Travel Tjme Costs, 
5. Safety Costs (included as Exogenous Costs), and 
6. Total Costs. 

The above costs include most of the direct economic costs in the highway 
sector -- vehicle operating costs by far representing the greatest parL. 
It is possible to include in the HDM other costs and benefits calculated 
outside the HDM such as those related to economic development, etc. 
Typically, these other costs and benefits are specific to an area or 
particular project. This specificity makes these other costs difficult 
to fairly and adequately include in a general policy analysis of stan- 
dards and practices. Furthermore, many other less quantifiable servjce 
objectives such as distances to a paved road are not considered in the 
analysis. The foregoing and other factors should be considered in the 
specific application of standards to projects. 

While standards and guidelines can be generally applied to help form 
policy, set highway needs and assess system alternatives, there is no 
place for their general and mechanistic application in engineering 
practice during design and construction. In these phases of highway 
development, standards and guidelines must guide actions which are taken 
under varying and specific circumstances and constraints. And, highway 
design and construction decisions must be tailored to meet specific 
project circumstances and a miriad of other technical, social and 
political factors and values. 

Making policy as well as design and construction decisions with an 
understanding of the economics involved, can be valuable to decision 
makers at all levels. The following paragraphs illustrate our approach 
to this policy analysis and use of the HDM model. 

The model can compare any two alternatives requested by the user. This 
comparison establishes the cost advantages or disadvantages of one 
alternative over another. For example: 

I /  We chose 20 years for the analysis period. - 



s F i g u r e  3.1 c o n t a i n s  t h e  economic r e s u l t s  of do ing  no th ing  ( e x c e p t  
s t o p  gap maintenance)  t o  a  h i g h l y  d e t e r i o r a t e d ,  100-kilometer (62.14 
m i l e )  2-lane road w i t h  300 v e h i c l e s  p e r  day,  subs tandard  c u r v e s  and 
g r a d e s  and a  2 p e r c e n t  annua l  t r a f f i c  i n c r e a s e .  This  would r e -  
p r e s e n t  a  v e r y  low investment  c o s t  by t h e  government. 

c F i g u r e  3.2 c o n t a i n s  t h e  economic r e s u l t s  of r e c o n s t r u c t i n g  t h e  above 
road t o  c u r r e n t  s t a n d a r d s  -- d e s i g n  g u i d e s  employed by t h e  Iowa DOT 
i n  t h e i r  needs  s tudy.  

s F i g u r e  3.3 c o n t a i n s  a  comparison of t h e  two above a l t e r n a t i v e s .  

I n  t h e  above example, t h e  b e n e f i t s  ( s a v i n g s  i n  c o s t s )  of t h e  road 
2 / r e c o n s t r u c t i o n  a r e  s u b s t a n t i a l ,  even when f u t u r e  c o s t s  a r e  d iscounted-  

a s  much a s  20 p e r c e n t  per  yea r .  

The example i l l u s t r a t e s  two impor tan t  p o i n t s :  

1. There  i s  a  r e l a t i o n s h i p  between t h e  inves tment  i n  roads  by Iowa's  
governments ( c o n s t r u c t i o n  and maintenance c o s t s )  and u s e r  c o s t s  
( v e h i c l e  o p e r a t i n g ,  t r a v e l  t ime ,  and s a f e t y  c o s t s ) .  

2. User c o s t s ,  p a r t i c u l a r l y  v e h i c l e  o p e r a t i n g  c o s t s ,  make up a  sub- 
s t a n t i a l  p a r t  of t h e  t o t a l  d i r e c t  economic c o s t s  i n  t h e  highway 
t r a n s p o r t  s e c t o r  f o r  t h e  S t a t e  of Iowa. 

A t  a t ime  when h a r s h  economic and p o l i t i c a l  r e a l i t i e s  a r e  c a u s i n g  
d i s t r e s s  i n  o t h e r  s e c t o r s  of Iowa's  econony, obv ious ly  i t  would be 
unwise t o  f u r t h e r  burden t h e  o v e r a l l  economy w i t h  i n e f f i c i e n t  highway 
t r a n s p o r t .  Focusing p o l i c y  on ly  on government inves tment  c o s t s  and on ly  
on a p p a r e n t  e f f i c i e n c i e s  i n  t h i s  a r e a ,  r u n s  t h e  r i s k  of b roader  i n e f -  
f i c i e n c i e s  i n  t h e  o v e r a l l  highway t r a n s p o r t  s e c t o r .  

P r e s e n t a t i o n  of t h e  R e s u l t s  

The c h a l l e n g e  of t h i s  a n a l y s i s  was t o  broaden t h e  economic p e r s p e c t i v e  
and keep t h e  r e s u l t s  manageable. For a l l  s i x  a n a l y s e s ,  578 a l t e r r ~ a t i v e s  
were developed s i m i l a r  t o  those  d e s c r i b e d  i n  F i g u r e s  3.1 and 3.2 and 480 
economic comparisons were made s i m i l a r  t o  t h e  comparison shown i n  F igure  
3.3. These d a t a  a r e  c o n t a i n e d  i n  t h e  documentation p resen ted  t o  t h e  
Iowa Highway Research Board f o r  t h i s  p a r t  of t h e  s tudy .  The docu- 
menta t ion  i n c l u d e s :  

1. D e t a i l s  of t h e  modeling assumpt ions  and t h e  d e s c r i p t i o n  of t h e  model 
c o n t a i n e d  i n  t h e  u s e r s  manual; 

2/ I n  making economic comparisons,  i t  makes s e n s e  t o  d i s c o u n t  c o s t s .  - 
I n  d i s c o u n t i n g  we a r e  s imply s a y i n g  t h a t  a  d o l l a r  spen t  now has  more 
v a l u e  than  a  d o l l a r  spen t  nex t  y e a r ,  t h e  yea r  a f t e r  and s o  on. 

3-3 
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2 .  Detailed organized inputs and outputs for each analysis contained in 
separate bound volumes; 

3. Tapes of the computer programs utilized for the analysis; and 

4. Tapes of the input data. 

The above deliverables will permit more in-depth analysis, new analyses 
and continued more refined and updated study in this area by Iowa's 
governments. 

In the following sections we have grouped the end results of our 480 
economic comparisons. For each economic comparison we have focused on 
two economic performance measures -- rate of return and net present 
value of benefits: 

1. The rate of return (if calculated by the model) of an investment 
alternative compared to a base alternative within the same traffic 
group is presented. The base alternative is often referred to as 
the "null" or "do nothing" alternative. In our analyses the base or 
"do nothing" alternative represents the minimum practical investment 
-- typically stopgap maintenance. The rate of return indicates the 
annual percentage earned on the government investment alternative 
over the base or "do nothing" alternative. In principle, the 
concept of rate of return is similar for any investment be it in 
roads, savings, real estate, etc.; it is an annual percentage return 
on investment. 

2. The net present values of the benefits resulting from the compar- 
isons discounted at 0, 10 and 20 percent are also presented. This 
would respectively correspond to the 33.253, 9.472 and 1.874 million 
dollars shown in column 8 at the bottom of Figure 3.3. This re- 
presents the net benefit (+) or disbenefit (-) from pursuing an 
investment alternative over the base ("do nothing") alternative. 
The net present value can be compared to the bottom line in a 
financial report. It indicates how much money over a specified 
period of time will be gained or lost from pursuing a particuldr 
course of action or alternative. 

The above data are arrayed in several figures in the following sections, 
permitting a manageable interpretation of the results and facilitating 
the recognition of patterns and the extension of results to Iowa's whole 
road network from the 100 kilometer sections. 

The input data for the analyses are representative of typical values for 
road conditions and traffic volumes in Iowa. Sample data for improvement 
costs were derived from the "Quadrennial Need Study Report on Highways, 
Roads and Streets for Study years 1982-2001". Traffic volumes are 
fitat-year or existing traffic volumes. Vehicle operatinB costs were 
derived from Iowa vehicle characteristics and costs of motor vehicles, 
fuel, tires and related items from Iowa suppliers. Safety benefits were 
based on findings of NCHRP Report 197, "Cost and Safety Benefits of . 
nighway Design Elements". 



Each of the analyses is performed on a typical 100-kilometer (62.14 
mile) section of two-lane road under free flow traffic conditions. For 
each comparison a figure is given which describes in the title: (1) the 
name of the analysis, (2) the conditions under which the analysis was 
performed, and (3) the base alternative used in the comparison. All 
data shown are unchanged -- they are exactly as generated by the model. 
Furthermore, the results are economically conservative -- that is the 
calculated benefits and rates of return may be on the low side. This 
occurs because: (1) the estimate of existing structural integrity of 
Iowa's pavements is optimistic; most of Iowa's pavements have lower 
structural numbers as opposed to medium or higher ones used in the 
analysis and (2) as previously mentioned, only direct economic benefits 
Bre included in the analysis; economic development benefits and other 
indirect benefits outside of the road transport sector are not included. 
Nevertheless, in general the findings indicate that the right government 
investment in roads yields substantial direct benefits and are eco- 
nomically justified. 

Summary of Findings and Conclusions 

The results of the six analyses point to the following general findings 
and conclusions: 

1 .  In general, preventive maintenance and capital replacementlrecons- 
truction improvements, geared to protecting and restoring the 
existing highway infrastructure in accordance with current design 
standards and guidelines, are highly economically feasible. The 
deferment of the implementation of this type of improvement for 
whatever reasons can significantly increase costs in the highway 
transport sector in Iowa. Conversely, their timely implementation 
can produce significant benefits. 

2 .  Timing in the upgrading of lower volume roads is critical. Pre- 
mature paving of lower volume roads can result in significant 
economic loss. Conversely, upgrading roads with the appropriate 
levels of traffic can provide significant benefits. 

3. Sound engineering standards and practices established and uniformly 
applied by public agencies within economic guidelines can produce 
significant benefits for Iowa -- greater benefits than the potential 
for improved efficiencies in government administration and opera- 
tions. 

The results summarized in the following sections of this chapter quan- 
tify a significant part of the benefits derived from the applications of 
uniform economical standards, guidelines and practices. 



UPGRADING GRAVEL ROADS 

T h i s  a n a l y s i s  i s  s t r u c t u r e d  around t h e  fo l lowing  two q u e s t i o n s :  

1. When is i t  economical  t o  pave n g r a v e l  rr>,Jd? 

2. What a r e  t h e  c o s t  impac t s  of a p p l y i n g  o r  not a p p l y i n g  a  uniform 
economical  s t a n d a r d  f o r  paving? 

I n  t h e  a n a l y s i s ,  two upgrad ing  a l t e r n a t i v e s  were t e s t e d  a g a i n s t  a  base 
a l t e r n a t i v e  -- keep t h e  road g r a v e l ,  The a n a l y s i s  was performed f o r  a  
r ange  of  t r a f f i c  volumes and g rowths ,  under f l a t  and r o l l i n g  t e r r a i n  
c o n d i t i o n s .  

F i n d i n g s  and Conclus ions  

The r e s u l t s  a r e  c o n t a i n e d  i n  F i g u r e  3.4 and 3.5. F ind ings  and con- 
c l u s i o n s  a r e  l i s t e d  below. 

1. Paving g r a v e l  roads  between 300 and 400 v e h i c l e s  per day r e s u l t s  i n  
r a t e s  of r e t u r n  nea r  15 p e r c e n t ,  which is a  reasonab ly  good r a t e  of  
r e t u r n .  

2. There i s  very  l i t t l e  d i f f e r e n c e  between t h e  economic performance of 
a s p h a l t  c o n c r e t e  and p o r t l a n d  cement c o n c r e t e .  

3. The des ign  g u i d e s ,  and more economical ly  c o n s e r v a t i v e  a l ternatca  
d e s i g n  g u i d e s  ( s e e  F i g u r e s  3.6 t o  3.9), used by t h e  S t a t e  DO'r I n  
t h e i r  needs  s t u d i e s  co r respond  c l o s e l y  t o  t h e  r e s u l t s  of t h i s  
a n a l y s i s .  They appear  t o  be economical ly  sound and not unreasonab le  
f o r  use  by a l l  j u r i s d i c t i o n s .  

4. Dev ia t ing  from t h e  a p p l i c a t i o n  of uniform economical  g u i d e l i n e s  f o r  
upgrading g r a v e l  roads  can have s i g n i f i c a n t  economic i m p l i c a t i o n s  
f o r  Iowa. For example, p remature ly  paving 1000 m i l e s  of g r a v e l  
r o a d s  having 100 v e h i c l e s  p e r  day t r a f f i c ,  would r e s u l t  i n  ovcr  a  
100 m i l l i o n  d o l l a r  economic l o s s  t o  t h e  s t a t e  d u r i n g  a  20-year 
p e r i o d  ( a t  a  10 p e r c e n t  d i s c o u n t  r a t e ) .  S i m i l a r l y ,  not  upgrading 
more h i g h l y  t r a v e l e d  g r a v e l  roads  would a l s o  r e s u l t  i n  s u b s t a n t i a l  
l o s s e s  t o  t h e  s t a t e  of t h e  same o r  g r e a t e r  o r d e r  of magnitude. 

Recommendations 

Iowa has  more than  70 thousand m i l e s  (112. thousand k i l o m e t e r s )  of g r a v e l  
roads.  About t e n  p e r c e n t  of t h e s e  have more than 100 v e h i c l e s  p e r  day 
t r a f f i c .  Improvement d e c i s i o n s  f o r  needs  on t h e s e  roads  shou ld  be' 
c l o s e l y  monitored.  
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FIGURE 3-7 
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2. The s i x - y e a r  r e s u r f a c i n g  c y c l e  a l s o  y i e l d e d  t h e  h i g h e s t  n e t  p r e s e n t  1 
v a l u e s  f o r  3-inch o v e r l a y s ,  but  on ly  f o r  t h e  2,000 and 5,500 v e h i c l e  
p e r  day t r a f f i c  groups .  

3. The e i g h t - y e a r  c y c l e  of 3-inch o v e r l a y  y i e l d e d  t h e  h i g h e s t  n e t  
p r e s e n t  v a l u e s  f o r  t h e  500 and 750 v e h i c l e s  p e r  day t r a f f i c  groups .  

I 
4. The ten-year  c y c l e  of 3-inch o v e r l a y  r e p r e s e n t e d  t h e  n e t  p r e s e n t  

v a l u e  peak f o r  t h e  300 v e h i c l e s  p e r  day t r a f f i c  group. 
i 
I 

5.  Resur fac ing  roads  w i t h  150 v e h i c l e s  p e r  day i s  no t  economical ly  
v i a b l e  and a c c o r d i n g  t o  t h e  upgrading a n a l y s i s ,  roads  i n  t h i s  I 

I 
t r a f f i c  range s h o u l d  n o t  be paved. 

6. I n  g e n e r a l ,  r e s u r f a c i n g  improvements r e su l t .  i n  v e r y  h i g h  r a t e s  of 1 
I r e t u r n  and n e t  p r e s e n t  v a l u e s  of b e n e f i t s ,  making them h i g h  p r i -  

o r i t y ,  h i g h l y  f e a s i b l e  improvements. D e f e r r i n g  r e s u r f a c i n g  needs is 
l 

a  h i g h e r  economic r i s k  than s l i g h t l y  premature  r e s u r f a c i n g .  
I 

The f o i l o w i n g  F i n d i n g s  a r e  made comparing F i g u r e s  3.10 and 3.11. 
I 

7. A f i x e d  r e s u r f a c i n g  c y c l e  f o r  new pavements -- one which is not 1 
s p e c i f i c a l l y  r e s p o n s i v e  t o  a c t u a l  pavement c o n d i t i o n  throughout  a  
pavement 's  l i f e  -- i s  not an  economical ly  v i a b l e  approach t o  f o r -  
mula t ing  r e s u r f a c i n g  p o l i c y  o r  i d e n t i f y i n g  r e s u r f a c i n g  p r o j e c t s .  1 

8. I n  g e n e r a l ,  t i m e l y  r e s u r f a c i n g  (one r e s p o n s i v e  t o  t h e  a c t u a l  phys- 
i c a l  c o n d i t i o n  of t h e  pavement, p a r t i c u l a r l y  i t s  roughness)  can I 
produce e x t r e m e l y  s i g n i f i c a n t  s a v i n g s  f o r  t h e  s t a t e  of Iowa. / 

Recommendations I 

1 
The f o l l o w i n g  recommendations a p p l y  t o  a s p h a l t  paved roads  i n  g e n e r a l ,  
p a r t i c u l a r l y  t h o s e  hav ing  g r e a t e r  than 300 v e h i c l e s  p e r  day. I 
1. Highway fund iyg  schemes and program p lann ing  shou ld  p l a c e  h igh  1 

p r i o r i t y  on t h e  t i m e l y  i d e n t i f i c a t i o n  and implementa t ion of r e -  
s u r f a c i n g  p r o j e c t s .  Funding should  be adequa te  t o  cover  r e s u r f a c i n g  1 
needs.  

2. The i d e n t i f i c a t i o n  and e f f e c t i v e  e n g i n e e r i n g  a n a l y s i s  r e q u i r e d  f o r  
r e s u r f a c i n g  p r o j e c t s  should  be based on adequa te  up-to-date pavement 1 
c o n d i t i o n  i n f o r m a t i o n  and documented pavemerit improvement t e c h n i c a l  

, 
performance,  The p u b l i c  a g e n c i e s  shou ld  c o n s i d e r  e s t a b l i s h i n g  a  
pavement maintenance approach -- p o p u l a r l y  r e f e r r e d  t o  a s  pavement I 
management -- o r i e n t e d  toward making d e c i s i o n s  r e l a t e d  t o  t h e  1 
f o r m u l a t i o n  of p o l i c y  f o r  pavement maintenance,  r e s u r f a c i n g  and 
r e h a b i l i t a t i o n .  I n  l i g h t  of t h e  s i g n i f i c a n t  economic b e n e f i t s  
d e r i v e d  from immediate ly  e x e c u t i n g  and no t  d e f e r r i n g  needed r e s u r f a c i n g  

I 
! 

p r o j e c t s  on roads  c o v e r i n g  a  broad range of t r a f f i c  f lows ,  t h e  
i n i t i a l  sys tem need no t  be complex. The i n i t i a l  e f f o r t  can be I 

o r i e n t e d  towards i d e n t i f y i n g  r e s u r f a c i n g  p r o j e c t s  based on c u r r e n t  
p h y s i c a l  c o n d i t i o n .  The use  of o p t i m i z a t i o n  t o r e f i n e  a l t e r n a t i v e s  i 
cou ld  be accomplished i n  a  subsequent  phase and i t  is no t  a s  c r i t i c a l . .  
The i n i , t i . a l  t h r u s t  shou ld  be towards p r o j e c t  i d e n t i f i c a t i o n  and i m -  
media te  implementa t ion of needed r e s u r f a c i n g .  



RESURFACING PAVED ROADS WITH IMPROVEMENTS TO SHOULDERS AND LANE WIDTHS 

T h i s  a n a l y s i s  was s e t  up t o  answer t h e  f o l l o w i n g  two q u e s t i o n s :  

1. Under what c i r c u m s t a n c e s  is i t  economical  t o  r e s u r f a c e ,  minor widen 
pavement l a n e d l  and /o r  improve t h e  shou lde rs /  of  a  road? 

2. What a r e  t h e  c o s t  impacts  of f o l l o w i n g  o r  no t  f o l l o w i n g  economic 
p r a c t i c e s  r e g a r d i n g  t h e  above improvements? 

Three  r e s u r f a c i n g  a l t e r n a t i v e s  w i t h  v a r i a t i o n s  of minor pavement widening 
and s h o u l d e r  improvements were compared a g a i n s t  a base  a l t e r n a t i v e  of 
maintenance w i t h o u t  r e s u r f a c i n g  f o r  s u r f a c e s  c u r r e n t l y  i n  f a i r  c o n d i t i o n .  

F i n d i n g s  and Conc lus ions  

The r e s u l t s  of t h i s  a n a l y s i s  a r e  c o n t a i n e d  i n  F i g u r e  3.13. F ind ings  and 
c o n c l u s i o n s  fo l low.  

1. Minor pavement widening and s h o u l d e r  r e p a i r  t o  c u r r e n t  d e s i g n  g u i d e s  
combined w i t h  r e s u r f a c i n g  r e s u l t  i n  an o v e r a l l  h i g h l y  f e a s i b l e  
improvement p r o j e c t  f o r  roads  hav ing  more than  300 v e h i c l e s  per  day 
t r a f f i c .  

2. I n  g e n e r a l ,  t h e  a d d i t i o n s  of t h e  minor pavement widening and s h o u l d e r  
improvements,  i n  accordance w i t h  c u r r e n t  d e s i g n  g u i d e s ,  t o  r e s u r f a c i n g  
p r o j e c t s  r educe  t h e  r a t e  of r e t u r n .  However, t h e  r e d u c t i o n s  do n o t  
make t h e  o v e r a l l  improvement i n f e a s i b l e .  T h i s  i s  due p r i m a r i l y  t o  
t h e  s a f e t y  b e n e f i t s  of t h e  minor pavement widening and s h o u l d e r  
improvement a d d i t i o n s .  

3, Delays i n  implementing t h i s  type  of improvement f o r  whatever  r e a s o n s  
-- l a c k  of f u n d i n g ,  r e s t r i c t i o n s  on fund ing  o r  non-responsive 
p r o j e c t  i d e n t i f i c a t i o n  -- s i g n i f i c a n t l y  i n c r e a s e  c o s t s  i n  t h e  
highway t r a n s p o r t  s e c t o r .  

Recommendations 

There  a r e  more t h a n  20 thousand m i l e s  of paved roads  w i t h  g r e a t e r  t h a n  
300 v e h i c l e s  p e r  day t r a f f i c .  The above mentioned improvements t o  t h e s e  
r o a d s ,  when p h y s i c a l l y  r e q u i r e d ,  can have a  s i g n i f i c a n t  economic b e n e f i t .  

1. When p o s s i b l e  and n e c e s s a r y ,  minor pavement widening and s h o u l d e r  
improvements i n  accordance w i t h  c u r r e n t  d e s i g n  g u i d e s  ( F i g u r e s  3.6 
t o  3 ,9 )  s h o u l d  be combined w i t h  r e s u r f a c i n g  p r o j e c t s  on roads  w i t h  
g r e a t e r  than  300 v e h i c l e s  p e r  day t r a f f i c  i n  Iowa 's  highway programs. 

2. Funding f o r  c a p i t a l  improvement and maintenance programs shou ld  be 
r e s p o n s i v e  t o  t h e  need f o r  t h i s  t y p e  of  p r o j e c t  i n  l i g h t  of i t s  h i g h  
r a t e  of r e t u r n .  

1 /  Minor widening means i n c r e a s i n g  t h e  w i d t h  of t r a f f i c  l a n e s  t o  - 
s t a n d a r d s ,  b u t  n o t  t h e  number of t r a f f i c  l a n e s .  

2/ Shoulder  improvements i n c l u d e  widening s h o u l d e r s  t o  s t a n d a r d s  wid ths  - 
and /o r  upgrad ing  s h o u l d e r s  t o  s t a n d a r d  s u r f a c e  types .  





REHABILITATlNG PAVEMENTS WITH IMPROVEMENTS TO CURVATURE AND GRADE 

The issues addressed within this analysis are as follows: 

1. Under what conditions is it economical to improve otrly L I W  h,rsc, arid 
surface or reconstruct a highway to improved geometric standards and 
guidelines? 

2. What are the cost impacts of pursuing or not pursuing economical 
policies in these areas? 

To economically quantify these issues, two improvement alternatives were 
compared to a base alternative of stopgap maintenance only. The two 
improvement alternatives were: 

1. reconstruct the pavement -- base and surface only, and 

2. reconstruct the pavement and the alignment to geometric guidelines 
(See Figures 3.6 to 3.9) 

These alternatives were tested over a range of traffic flows on three 
links with varying alignments, each link requiring pavement rehnbilita- 
tion. 

Findings and Conclusions 

The findings based on the results of the analysis contained in Figure 
3.14 are as follows: 

1. Reconstruction of pavements and alignments to design guidelines are 
highly feasible improvement projects for existing traffic flows over 
300 vehicles per day. 

2. As with the addition of minor pavement widening and shoulder improvements 
in the previous analysis, the addition of alignment reconstruction 
(in accordance with current guidelines) to pavement reconstruction 
lowers the rate of return for the overall coinbined project. How- 
ever, the reductions do not make the combined project infeasible. 
The safety benefits derived from the elimination of non-standard 
curves and grades, although not as cost-effective as pavement 
reconstruction, do contribute to the higtr feasibility of the overall 
improvement. 

3 The current design guidelines for alignment are economically sound 
at:d make sense from a public safety viewpoint. 

4. Deferring required pavement rehabilitation on roads with greater 
than 300 vehicles per day for whatever reasons, results in sig- 
nificant economic loss to Iowa. Losses get significantly worse 
proportional to the time of deferment, the volume of traffic and the 
condition of the road. 
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Recommendations 

The timely maintenance and reconstruction of the highway infrastructure 
undoubtedly pays high returns within the transport sector of Iowa's 
economy. 

1. When possible and necessary, geometric improvements should be 
combined with pavement reconstruction on roads with greater than 300 

i 
vehicles per day traffic in Iowa's highway programs. 

) 
I 

2. Funding for capital improvement and maintenance programs should be I 

responsive to the need for reconstruction projects in light of their 
high rates of return. 1 



MAINTAINING PAVED ROAD SURFACES 

The economics of pavement r e h a b i l i t a t i o n  and r e s u r f a c i n g  were e x p l o r e d  
i n  p r e v i o u s  ana lyses .  I n  t h i s  a n a l y s i s ,  v a r i o u s  a s p h a l t  s e a l i n g  f r e -  
q u e n c i e s  a r e  compared a g a i n s t  a  base  a l t e r n a t i v e  of minimum p a t c h i n g  f o r  
s u r f a c e  t r e a t e d  and a s p h a l t  paved roads  ( s t r u c t u r a l  numbers e q u a l  t o  3.8 
and 5.4) over  a  20-year p e r i o d ,  S e a l  t r e a t m e n t s  used f o r  t h i s  a n a l y s i s  
c o n s i s t  of a s i n g l e  b i tuminous  and c h i p  seal c o a t  on t h e  pavement 
s u r f a c e .  

F i n d i n g s  and Conclus ions  

The r e s u l t s  of t h i s  a n a l y s i s  a r e  p r e s e n t e d  i n  F i g u r e s  3.15, 3.16 and 
3.17 and t h e  f i n d i n g s  and c o n c l u s i o n s  a r e  l i s t e d  below. 

1. S e a l i n g  f r e q u e n c i e s  f o r  s u r f a c e  t r e a t e d  r o a d s  w i t h  400 and less 
v e h i c l e s  p e r  day t r a f f i c  f low e x h i b i t  no peaks i n  t h e  n e t  p r e s e n t  
v a l u e s  (which a r e  r e l a t i v e l y  s m a l l  f o r  a  20-year a n a l y s i s  p e r i o d )  
o v e r  t h e  range of f r e q u e n c i e s  s t u d i e d .  

2. The 500 v e h i c l e s  p e r  day t r a f f i c  group f o r  s u r f a c e  t r e a t m e n t  ex- 
h i b i t s  a  n e t  p r e s e n t  v a l u e  peak f o r  a  f i v e - y e a r  s e a l i n g  c y c l e  ( a t  10 
p e r c e n t  d i s c o u n t  r a t e ) .  

3. On a s p h a l t  paved r o a d s ,  n e t  p r e s e n t  v a l u e s  ( a t  10 and 20 p e r c e n t )  
peak a t  s e a l i n g  f r e q u e n c i e s  between two and f o u r  y e a r s  f o r  t r a f f i c  
f l o w s  g r e a t e r  than  750 v e h i c l e s  p e r  day. 

4. On a s p h a l t  paved r o a d s ,  n e t  p r e s e n t  v a l u e s  ( a t  10 p e r c e n t )  peak a t  
s e a l i n g  f r e q u e n c i e s  between s i x  and e i g h t  y e a r s  f o r  300 and 500 
v e h i c l e s  p e r  day t r a f f i c  f low. 

5. I n  g e n e r a l ,  s e a l i n g  i s  a  low-cost ,  low economic r i s k  maintenance 
a c t i o n .  However, f o r  h i g h e r  volume ( g r e a t e r  than  750 v e h i c l e s  p e r  
d a y )  a s p h a l t  paved r o a d s  i t  y i e l d s  v e r y  h i g h  r a t e s  of r e t u r n  and 
reasonab ly  h i g h  n e t  p r e s e n t  v a l u e s .  

Recommendation 

S e a l i n g  a s p h a l t  paved r o a d s  s e r v e s  a  p h y s i c a l  need i n  t h e  maintenance of 
t h e  pavement -- t o  s e a l  t h e  pavement from w a t e r  p e n e t r a t i o n ,  h e l p  
p r e v e n t  s u r f a c e  d e t e r i o r a t i o n  and l o s s  of s u r f a c e  a g g r e g a t e ,  and p rov ide  
a  s k i d  r e s i s t a n t  s u r f a c e  f o r  m o t o r i s t s .  S e a l i n g  is  a  p r e v e n t i v e  main- 
t enance  a c t i o n  which h e l p s  p ro long  t h e  l i f e  of a s p h a l t  pavements and 
t h e i r  co r respond ing  need f o r  r e s u r f a c i n g  and r e c o n s t r u c t i o n .  

1. The need f o r  s e a l i n g  s h o u l d  be i d e n t i f i e d  th rough  c u r r e n t  pavement 
i n f o r m a t i o n  s p e c i f i c a l l y  e s t a b l i s h e d  by p u b l i c  a g e n c i e s  f o r  t h i s  
purpose  -- a s  p a r t  of a  pavement management system. The sys tem must 
be v e r y  r e s p o n s i v e  t o  d e c i s i o n  making from t h e  i d e n t i f i c a t i o n  of 
needs  th rough  implementa t ion of works, because  beyond a  c e r t a i n  
l e v e l  of pavement d e t e r i o r a t i o n  s e a l i n g  i s  p h y s i c a l l y  not  p r a c t i c a l  
o r  f e a s i b l e .  
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Routine 
Maintenance 

p
l
u
s
 
Blading 

Each 
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MAINTAINING UNPAVED ROAD SURFACES 1 

The p r imary  i s s u e s  f a c i n g  unpaved road maintenance a r e  expressed  below: I 

1 .  For e a r t h  roads :  What is an economical  b l a d i n g  f requency? I 

2. For g r a v e l  r o a d s :  What a r e  economical  r e g r a v e l l i n g  and b l a d i n g  
f r e q u e n c i e s ?  

3 .  What a r e  t h e  c o s t  impacts  of  f o l l o w i n g  o r  no t  fo l lowing  economical  
unpaved road maintenance p r a c t i c e s ?  

F i v e  a l t e r n a t i v e  b l a d i n g  f r e q u e n c i e s  v a r y i n g  from 120 days  t o  15  days  
were t e s t e d  a g a i n s t  a  base  a l t e r n a t i v e  b l a d i n g  f requency  of 180 days  f o r  
e a r t h  r o a d s .  Three b l a d i n g  f r e q u e n c i e s  30,  15  and 7 days  were t e s t e d  
w i t h i n  f o u r  r e g r a v e l l i n g  f r e q u e n c i e s ,  no r e g r a v e l l i n g  and r e g r a v e l l i n g  
e a c h  1 ,  2  and 4 y e a r s  f o r  a  t o t a l  of  twelve  a l t e r n a t i v e s  on g r a v e l  
roads .  These twelve  a l t e r n a t i v e s  were t e s t e d  a g a i n s t  a  base  a l t e r n a t i v e  
o f  no r e g r a v e l l i n g  and b l a d l n g  e a c h  60 days .  

F i n d i n g s  and Conclus ions  - 

The r e s u l t s  of t h e  a n a l y s i s  f o r  e a r t h  roads  a r e  con ta ined  i n  F igure  3.18 
f o r  f l a t  t e r r a i n  and F i g u r e  3.19 f o r  r o l l i n g  t e r r a i n .  The f i n d i n g s  f o r  
e a r t h  roads  a r e  g i v e n  below. 

1. For 50 v e h i c l e s  p e r  day t r a f f i c ,  a  peak n e t  p r e s e n t  va lue  e x i s t s  
n e a r  a  30-day b l a d i n g  f requency .  

2. For 25 v e h i c l e s  per  day t r a f f i c  f low a  peak n e t  p r e s e n t  va lue  e x i s t s  
f o r  a  60-day b l a d i n g  f requency.  

3 .  The r i s k  of n o t  a p p l y i n g  an economical  b l a d i n g  f requency  g e t s  
g r e a t e r  a s  t h e  t r a f f i c  f low i n c r e a s e s .  Neg lec t ing  t h e  b l a d i n g  o f  
e a r t h  r o a d s  w i t h  g r e a t e r  t h a n  50 v e h i c l e s  per day can produce 
s i g n i f i c a n t  l o s s e s .  However, t h e  r i s k s  of over  b l a d i n g  a r e  no t  
n e a r l y  a s  marked -- they  are s m a l l .  

The r e s u l t s  of  t h e  a n a l y s i s  f o r  g r a v e l  roads  a r e  shown i n  F igure  3.20 
f o r  f l a t  t e r r a i n  and F i g u r e  3.21 f o r  r o l l i n g  t e r r a i n .  The f i n d i n g s  f o r  
g r a v e l  r o a d s  a r e  g i v e n  below. 

4 .  The r e g r a v e l l i n g  f r e q u e n c i e s  t o  m a i n t a i n  a  f i x e d  g r a v e l  d e p t h  f o r  
r o a d s  w i t h  g r e a t e r  than  200 v e h i c l e s  p e r  day showed v e r y  l i t t l e  
economic d i f f e r e n c e s  f o r  t h e  f r e q u e n c i e s  s t u d i e d .  A l l  f r e q u e n c i e s  
f o r  r e g r a v e l l i n g  showed a  marked economic b e n e f i t  over  no t  r e g r a v e l -  
l i n g  f o r  t h i s  t r a f f i c  group.  
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5. The blading frequencies of 15 and 7 days for gravel. roads with 
greater than 200 vehicles per day showed Little economic differ- 
ences. All of these blading frequencies showed marked economic 
benefit over blading each 60 days without regravelling. 

6. The peak net present value for blading gravel roads with 100 ve- 
hicles per day occurs at the 15-day frequency. 

7. Blading each 30 days with no regravel.ling exhibited the highest net 
present values for gravel roads with 50 vehicles per day. 

8. The cost impacts of neglecting the regravelling and/or blading of 
gravel roads with greater than 200 vehicles per day can be signif- 
icant. Conversely, the economic risks of over blading and fre- 
quently regravelling to a fixed depth are small. 

Recommendations 

Blading and regravelling needs will vary from road to road and area to 
area. 

However, the economics of unpaved road maintenance do provide guidelines 
within which standards and practices can be formulated to minimize loss 
and maximize economic benefit. 

1. Uniform guides for the maintenance of Lowa's more than 70,000 miles 
of gravel and earth roads should be established and applied by its 
public agencies. 

2, The criteria for frequency of work should be combined with pro- 
duction standards to generate programmed budgets for unpaved road 
maintenance activities. 



CHAPTER FOUR 

IMPACT ASSESSMENT OF UNIFORM MAINTENANCE STANDARDS 

The assessment of the impacts related to uniform maintenance standards 
concentrated on the two areas typically associated with the term main- 
tenance standard -- performance standards and maintenance service 
levels, sometimes referred to as maintenance quantity standards. 

Performance standards define for each major maintenance work activity 
the most effective crew size, equipment and materials required, work 
methods and procedures to be used, and the planned average daily ac- 
complishment of work by a standard crew. These standards represent 
typical conditions and are modified to reflect specific requirements for 
traffic conditions and haul distances for materials. 

Maintenance level of service standards (quantity standards) define the 
level of service, or amount of maintenance work, that will be provided 
to the highways, roads and streets, or to specific classes of these 
facilities. These are defined for each major maintenance work activity 
and are usually expressed as work units per roadway feature to be 
maintained, for example, blade gravel roads two times per month, mow 
roadsides once per year. Other service levels are related to the amount 
of material required to maintain the feature to the established service 
level. For example, an agency has been averaging about 500 tons of 
bituminous premix each year, for premix patching on 1,000 lane-miles of 
bituminous surface road. If the level of service is adequate, and 
engineering judgement says that material has not been wasted, a realistic 
quantity standard (service level) would be 0.50 ton per lane-mile of 
inventoried bituminous surface road. 

The two maintenance standards described are two of the key elements of a 
maintenance management system, Therefore, a maintenance planning, 
programming and budgeting model provided the analytical procedure to 
assess the impacts of both types of uniform maintenance standards. 

IOWA DEPARTMENT OF TRANSPORTATION 

The Iowa DOT utilizes both types of maintenance standards for the 
maintenance program of the state primary system. Since 1975, the Office 
of Maintenance, Highway Division, has been planning, scheduling and 
evaluating maintenance work through a maintenance management system. 
Performance standards have been formulated and are reviewed and updated 
periodically. The primary system has been classified into four dif- 
ferent service levels for maintenance purposes. 



Organizational Structure 

Each of the six field districts of the Iowa DOT is divided into four 
resident maintenance areas. Each resident area is divided into main- 
tenance areaslgarages with a highway maintenance supervisor in charge of 
each area. There are a total of 137 maintenance areas stat'ewide with 
staffing assignments ranging from two to thirty-nine at the maintenance 
areas. Each district also has a traffic line paint crew and a bridge 
crew that works throughout the district. The three districts with 
Interstate rest areas each have a rest area crew. Additionally, there 
are three specialized statewide maintenance crews. 

Resource Allocations 

Manpower and equipment allocations are based on total lane miles in an 
area plus lane mile factors for the four service levels (A, B, C and D) 
applied to the primary system, miles of ramps, rest areas, weigh sta- 
tions and factors for travel time and equipment downtime. 

Table 4-1 shows 1985 allocations for district maintenance personnel and 
major equipments units for each district. These allocations are based 
on the lane mile factors which account for Districts 1, 4 and 6 ,  which 
have a higher concentration of urban and interstate facilities, having 
fewer lane miles assigned per person and major equipment unitltrucks. 

Maintenance Standards 

The Office of Maintenance has developed maintenance performance stan- 
dards for 82 maintenance work activities, plus 13 for maintenance 
overhead activities. These standards are used to develop annual main- 
tenance work programs and budgets. Figure 4-1 illustrates the main- 
tenance performance standard for one work function -- spa11 patching. 
The other maintenance activities have established performance standards 
in the same format. 

Development of the annual maintenance work program and budget is based 
on these performance standards and historical trends of daily production 
rates and levels of service for each district and individual maintenance 
area. 

Maintenance level of service standards (quantity standards) required to 
maintain each maintenance inventory feature to the desired service level 
vary from area to area depending on factors unique to the areas. These 
factors include existing conditions, or extent of deterioration, traffic 
volumes, vehicle characteristics and climatic conditions. 
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Maintenance standards provide one effective method of uniformly plan- 
ning, scheduling, performing and evaluating a comprehensive maintenance 
work program and budget. Specific benefits include: 

1 .  Maintenance objectives are formalized through the development and 
issuance of formal Maintenance Policy Statements by the Chief 
Executive Officer. 

2. Performance standards are developed for each major maintenance work 
activity. These standards specify the crew size, equipment and work 
methods and procedures to utilize for the most effective results. 

3.  Uniformity of maintenance effort is established through quantity 
standards which express the desired level of service in a uniform 
manner and reduce the variations of maintenance effort due to 
different supervisory judgements. 

4. Annual routine maintenance work programs are based on quantity 
standards, performance standards and maintenance feature inventories 
which define the total amount of maintenance work to be performed by 
each management unit. 

5. Manpower and equipment allocations can be made to individual main- 
tenance units on the basis of maintenance work to be performed. 

6. Maintenance supervisors are able to schedule and control individual 
maintenance work activities through work orders. 

7 .  Reporting of work performed by the crews provides management at all 
levels with information required to evaluate work performance and to 
effectively control the maintenance work program. 

Effective application of uniform maintenance standards requires the 
training of personnel at all management levels in their responsibili- 
ties, including the training of maintenance workers in equipment opera- 
tion and maintenance work methods and procedures, as specified in the 
maintenance performance standards. As evidenced by the Iowa W T ,  the 
use of uniform maintenance standards results in more effective main- 
tenance operations, increased uniformity in the level of maintenance 
service provided and more effective resource utilization. 

Maintenance Program and Expenditures 

Table 4-2 illustrates one- page of the 1985 work program and budget 
prepared by the Iowa DOT, Office of Maintenance. Budget calculations 
for each of the 82 work activities and overhead functions are prepared 
in this detail. A summary of manhours and costs by major maintenance 
categories is shown in Table 4-3 for fiscal years 1984 and 1985. The 
actual and planned values by work category reflect the accuracy and 
validity of planning maintenance work through the use of uniform main- 
tenance standards, 
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The 82 work a c t i v i t i e s  used by t h e  Iowa DOT were grouped i n t o  31 a c t i v -  
i t i e s  f o r  a s s e s s i n g  the  impacts of uniform maintenance s tandards  by use 
of the  maintenance work programming model. Table 4-4 shows the  1985 
work program and budget f o r  the  s t a t e  primary system which was prepared 
through use of t h e  maintenance model. This was developed by using the 
Iowa DOT 1985 approved maintenance work program by d i s t r i c t .  The Iowa 
DOT performance s tandards  were used t o  input  l abor ,  equipment and 
ma te r i a l s  requirements ,  a s  well  a s  average d a i l y  production, f o r  each of 
the  31 work a c t i v i t i e s .  A work program and budget was ca l cu la t ed  f o r  
each d i s t r i c t  a s  shown i n  Table 4-5. The column "Service Level" pro- 
vides the  planned maintenance se rv ice  l e v e l  f o r  each work a c t i v i t y  i n  
terms of work u n i t s  per maintenance f e a t u r e  inventory item. For example, 
Ac t iv i ty  1010, Surface Patching, has a  s e r v i c e  l e v e l  of 0.46 tons mix 
per lane  mile. Based on the  s ta tewide  lane  miles  and tons .of mix shown 
i n  Table 4-4, t h e  average s ta tewide  s e r v i c e  l e v e l  i s  0.58 tons per lane  
mile. This r e f l e c t s  t h a t  t h e  s e r v i c e  l e v e l  f o r  each d i s t r i c t  v a r i e s  
according t o  cu r ren t  su r face  condit ions and t h e  d i s t r i c t ' s  previous 
experience i n  su r face  patching requirements. Uniform maintenance 
performance s tandards  -- crew s i z e ,  equipment, ma te r i a l s ,  d a i l y  pro- 
duct ion  -- were used i n  a l l  d i s t r i c t s .  

Serv ice  l e v e l s  f o r  some maintenance a c t i v i t i e s  should be r e l a t i v e l y  
uniform among a l l  d i s t r i c t s .  Typical ly,  these  a c t i v i t i e s  include non- 
emergency a c t i v i t i e s  and those based on frequency of work performed, 
such a s  Blade Shoulders,  Roadside Mowing, Shoulder Mowing, Sign Main- 
tenance and o the r  a c t i v i t i e s .  

Based on the  1985 planned work program f o r  the  s t a t e  primary system, 
t h e r e  were dev ia t ions  of planned s e r v i c e  l e v e l s  among the  d i s t r i c t s  f o r  
some of t h e  work a c t i v i t i e s  expected t o  remain uniform. Table 4-6 shows 
t h e  v a r i a t i o n s  among t h e  d i s t r i c t s  f o r  f i v e  se l ec t ed  work a c t i v i t i e s .  
Typica l ly ,  these  values should be f a i r l y  equal  f o r  uniform se rv ice  
l eve l s .  The impact of not using a  uniform s e r v i c e  l e v e l  f o r  these  f i v e  
a c t i v i t i e s  is shown i n  Table 4-7 f o r  a l l  d i s t r i c t s .  The "uniform 
s e r v i c e  l e v e l "  r e f l e c t s  a  uniform l e v e l  of maintenance se rv ice  f o r  each 
a c t i v i t y  i n  a l l  d i s t r i c t s .  The "Actual" va lues  r e f l e c t  t h e  maintenance 
se rv ice  l e v e l s  used by the indiv idual  d i s t r i c t s .  The l a s t  column l is ts  
the  r a t i o  of t h e  a c t u a l  t o  the  uniform maintenance se rv ice  l eve l s .  For 
example, the  r a t i o  f o r  shoulder  mowing (1120) i s  1.39 or  39 percent 
higher  than when a uniform se rv ice  l e v e l  i s  used f o r  a l l  d i s t r i c t s .  The 
d i s t r i c t  t o t a l s  f o r  a l l  a c t i v i t i e s  show t h e  impact of not using uniform 
se rv ice  l e v e l s  f o r  these  f i v e  a c t i v i t i e s  only. Addit ional  c o s t s  amount 
t o  $1,543,321, o r  23 percent ,  of the t o t a l  c o s t s  f o r  these  a c t i v i t i e s .  
Also, an a d d i t i o n a l  8,351 mandays, o r  approximately 35 add i t iona l  f u l l -  
time personnel a r e  required. Some of these  f i v e  work a c t i v i t i e s  a r e  
seasonal ,  s o  t h e  a c t u a l  number of personnel f o r  these  months would be 
higher .  And f i n a l l y ,  add i t iona l  t rucks ,  motor graders ,  mowers and o the r  
equipment a r e  a l s o  required. 

Use of Performance Standards 

Performance s tandards  represent  an agencies '  best  determination of the  
most e f f e c t i v e  crew s i z e ,  equipment compliment and average d a i l y  pro- 
duction. Deviations from these  s tandards ,  without proper j u s t i f i c a t i o n ,  
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TABLE 4-5 I 
I 

STATE 

YDFX PKCICW UIFD DDCET FOR FY 1985 
f l A I N T E N A N C E  !!AiiACENENT E . : S T E ~ ?  PAGE: 1 

DATE: 04/02/85 DeLEUW, CQMER 6 CW1PANY DISTRICT 
TINE: 14:O: 

F E ~ ~ ~ U R E  SERVICE GVG CREU CREU AAtl - - - - -  COCT DISTRI&TICM ----- TOTAL 
A C T I V I T Y  INVENTORY LEVLL All0 R O D  MY5 S!:E MY5 LABM: UWIWIE:Jl flATERlhL COST 

- - - - - - - - - - _ _ - - - - _ - - - - - - - - - - - - - ~ ~ - - - - - , - - - - - ~ ~ - & - - - - * - - - - - - - - ~ - - ~ - - - . - - . - - - - - - - - - - - - - - . - - - - * . - - - - - * - ~ - ~ - - - - ~ ~ - - ~ - - - - - - - - - - ~ ~ - - - ~ ~ ~ ~ ~ ~  

1010 SURFACE PhTCHiK 4109 LANE RILES 0.46 TONS 1897 5.0 379 5 1e05 1 3 7 1 1  51,851 &,220 257,782 
1020 MCHINE PGTMINC 41W LANE niLES 0 . 3  TONS 1022 100,O 10 15 i50 I 12 010 16,983 40,3073 
1030 dOlNT/WF'kCK FILL 4109 W E  tiILES. 0.15 100 GAL 622 2+5 24Y 7 1743 12t~'OY4 42:5'W 74,700 ,243,781 
1040 SEAL C%T 709 R P H  LfME 141 265.56 SQ YDS 168364 5280.0 W 1 360 255978 35,580 66,600 !28,157 
105'0 OTHER SURFACE 4109 LAiE PIiLtS 3.57 NIN HKFS 16402 24$0 683 a 2049 146;Yh? 91,194 131-;6fX .374;;7& 
1100 PAVED SHLDN NTCE 896 PAV SELDR NI 566.86 54 YDS 50969' 4yOt0 78 10 750 56,285 77,0851 L!2,320 245,694 
111P F(EP4IR AGCR WDR 2625 U!FAU SHLDH F: 27.36 TOh5 M 71822 '- ~ 0 + 0  1436 2 ,2872 222,067 219,191 118,470 560,528 
1120 %LDR [IOWINC 420'2 llMd SHLDR ACX 3.05 ACRES 12794 0 673 i 673 46,302 37 150 0 $3,452 
1130 BLADE SWLDLS 2625 MPAV SHLW 11 1.83 MN &'S 4816 8.9 652 1 60; 4t.,715 82i5~4 0 1&?-,31,.2 
11'70 OTHER SHLDR 3521 TOT SHLDH PI1 0.65' MN HRS 2323 40.0 61 4 244 18,300 28,gY 3,0531je 
!200 RDSIDE NOWING 

49,,647 
3086 DITCH NI 3.17 llClN K'S 9/84 8,% 1223 1 1223 84,142 67,>i0 v !5i1652 

1210 RDSIDE SPRAYING 3086 DITCH NI 0,47 100 ML 14Y 4.0 365 2 730 53,436 27,857 124,100 2C5,3YZ 
i220 REST AREAS 13 IS EST AREAS 2272+82 PI&$ tikS 2Y547 Y+8 3358 1 3358 263,b84 ?2,788 33,599 4:0,05~ 
1290 MHEH HlrSIDE 1665 CL RILES 5.18 llAN HHS 861; 24,O 335 3 107; 77,257 2 7 , w  28,720 133,376 
13M) CLEAN/TC%STURE CIrCHS 3086 DITCH 11 12.02 Cii YDS 37Md 2M.0 143 5 715 52,738 63,~58 0 113;t;:t 
1310 CULVERT [ITCE 136 CULVERT/lCO 52,31 MN HRS 7W3 40+0 177 5 &5 65,278 , M,$15 13,275 125,167 
I390 OTHER DRAINAGE 3086 DITCH 1CI 0.51 iMS 1560 f4.0 65 3 195 13,588 4,Yel 3,250 . 22;lYY 
1400 PAVERENT PIMKiNGS 4199 LAYE [IILES 1+20N!LES 4950 42.0 118 ? 826 61,532 44,339 3300900 407,0?2 
1410 SIGN NTCE ,606 SIbNS/l00 52d1 MU &$ 3201t 24.0 1334 ci w2 287,077 101,811 226i780 615,668 
1420 KDWY LIGHTING 2457 LIGHTS 1,YO MN tR5 4&4 6.9 292 2 584 42,749 22,285 321,200 386,234 
1430 TRAFFIC CONT [ITCE 4109 LANE llILES 3.18 MN mS a 0 8  16,O 21tX 2 4200 2&8,~6O 42,000 21,004 35:,9h0 
1490 OTHER TRAFFIC 1665 CL NILES 5.47 tl4N 9105 32.0 285 4 !I40 80,940 43,502 22,801) 147,242 
1500 SNMJ REldOUAL 4109 LAHE RILES 13.01 RliN 53433 25.6 2067 3 6241 477,840 479,803 104,352 1,05?1"92 
1510 CHER/AHRASIVES 4109 LWE ?!!LES 1443 PbW HRS-. 5472 :S.O 367 2 734 52,114 69,157 367+000 488,272 
155'0 OTHER St4CIld 4109 LANE filLES 4,YY MN a' 20110 16,D 1257 2 2514 172,!63 191,646 37;71b 402,542 
1600 BRIDGE ilTCE 488 SDYD W1MO 34.57 RM ANS 1200: 56.3 214 7 110,~53 42;769 42,900 195,922 
1650 RIDGE INSPEC7 488 SQYD N/1000 15.55 NAN HRS 7594 40.0 190 5 . 91,200 19,269 :,tlOO 114,289 
1800 OTHER RTCE 1665 CL 8ILES 45+13 MN HHS 75135 80.0 Y3Y 10 P3?2 , $6:+826 90,444 :40,;ii;O 905 12i 
1850 3JPEJV/SU?PGRi 4105' LANE 3iLES 36.46 Mk mS 149791 ZG+il 6241 3 1 8 7 ~ ~  ., ,Bi: !73!50C 561,hyC 2,253!00i 
1900 WTHZ/LEAVE 1665 CL XLES 53.17 PiAN ffi$ 88522 30.0 1107 10 lit7370 8271150 0 0 1927,150 
1953 CDNTWCT ATCE 1 DISTRICT 4053,OOfiRNKFS 4052 8.0 537 : 0 37jbe.S 10,140 455,300 .5rj:;32: 
------------.------------------------.---.--.-----------.-----.*--------------- ------.----------.----------------.--.---?.....-..... 

UMIT TOTALS FOR D!STK!LT 

F:ESULAR T:nE COST: S 11,933,423 REGULAZ TInE NYS: S::, +,?W LABOR CiiS'I: $ 6 187,435 : 51 ,! F'E,:CEkT! 
K'ERTIWE CCST: i i[rUIMEN? M)ST I 2;3%.,~4? I 1Y.h FEkCEFIT' 
[IVER?ERC 0.0?: I)F LABOR: 0 (~UEXAGE'ND, AEN CEDED: 327.5 7ATEFiAL ;;ST: $ 5t407,046 ; 28.0 i 5 ; i 3 7 '  
OVEK?!EGC 5.37: 3; TOTAL: - - - - - - - - - . . - . - ;IVEfiTI?lE ;?At< HCIJRS: 
T D T C L y 2 D G E ~:..P'l~,j.;:,423 

NOTE: AWQ = Annual Work Quantity - 
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TABLE 4-7 

YOU ARIVl11 

1120 Should.): KG..'.. 
D 1 . t r k r  I 
D l e f r l ~ f  S 
D1. t r lct  C 
D1.f.lcl D 
D1.fllel I 
D 1 . I r l ~ t  r 

Torrl 

1110 Bl.'dt Should... 
D I . I ~ I c L  A 
D I s L I I c L  I 
D 1 a c r l c l  C 
DL.~IIL~ 0 I 
D l i t r l c l  L ! 
O l . l z l c t  Y I 

I 1 2 0  Pbul4.r W~U - * u b . c  of W a g .  per KG...ble Shoulder k r .  
I I M  Bled. Ihu1d.z. - KmdLwr. .I Blading par Unp.v.d Shouldar rill. 
I 2 W  &d.lde Wartng - UdLarr. of W w  par Qx&.ldr D l t c h  "$1. 
1 4 W  tmv-r -,ti, - vile. or rev-t w r k t n g  per L.". ~ t x r  
1610 S i a n  mint-oc. - &-hour. of SLcn m~nt-anc.  pi lw s18n. 



can have a major impact on the cost effectiveness of the work activity. 
For example, the standard crew size for surface patching is 5 men and 2 
trucks. Figure 4-2 shows the cost impact per unit of work if 2 men and 
1 truck are added to the operation. Although more work units are 
accomplished, the cost per ton of material placed increases from $137 to 
$156. 

lmprovcd work methods and procedures often result in improved perform- 
ance standards. Uniform maintenance standards should be periodically 
reviewed and evaluated to identify potential areas for improvements. 

Performance standards for surface patching used by some agencies consist 
of a 3 man crew size and one truck with a daily production of 3-5 tons 
of material. The effect of this performance standard applied to one 
district is shown in Figure 4-3. The cost per ton of material placed is 
reduced from $137 to $109 (average daily production of 4 tons). 

IOWA COUNTIES 

Maintenance responsibility of the rural secondary road system rests with 
the 99 county engineers. Each county, through the County Board of 
Supervisors, establishes the county's maintenance policy and practices 
by approval of annual maintenance budgets. Typically, a lump sum amount 
for maintenance is approved on the basis of available revenues. O n  this 

1 basis, the county engineer is faced with the problem of maintaining the 
secondary road system to the extent funds are available, rather than the 
maintenance budget being based on a defined maintenance workload. 

One of the twelve counties interviewed does develop an annual mainte- 
nance work program for specific types of maintenance work activities. 
This work program is used to support the maintenance budget. request to 
the Board of Supervisors. The board of Supervisors has not formally 
adopted the maintenance program, therefore examples of the program and 
maintenance standards used for its development are not available for 
publication. 

Maintenance operations and practices on the secondary road system have 

I been researched by the Iowa Highway Research Board through specific 
projects. Most of the research has been related to materials and the 
roadway surfaces, although others were oriented toward maintenance and 
operations of the secondary road system 1! 21. 

Organizational Structure 

Organization of the county road department for maintenance of the 
secondary road system is similar in each county. In addition to the 
central garage location where the majority of personnel are assigned, 

L/~~-204, Safer Construction and Maintenance Practices to Minimize 
Potential Liability by Counties from Accidents. 

21~~-242, Economics of Alternative Selections to the Secondary Road 
Problem. 



FIGURE 4-2 

CURRENT PEWORMANCE STANDARDS 

A C T I V I T Y  s u n n a R r  
-------.---------**---------.---.------------------------.---------------.----.. 

k r i v i t y :  . 1010 SUHFKE PATCHIIIG 
Responsible Org: 0510 DISlitIC?, Type: RT 

-------*-------.-*---------.--------------------.*------------------------------ 

Feature Inv: 4,108+5 LANE BILES D e s i M  k t u a i  
Daily Proti: 5.0 TDNS NIX --------- ------.-- 
Hours/&t Day: 8.0 Ouantity Standard: 0.13 0.46 

Rnrucal Woi% Duzintity 2,590 1,875 
Tota! Cost: 1 355,054 .$ 25Yt782 

Labor: 1 182,750 5 153,711 
Acceptable Deviation: Equipment: I 79,048 B 57,851 
P r i n t  Ldork Orders: f la ter ia l  : B 93,240 6 .%,220 
Conti.oi Factor: N Total Crew Days: 518 37Y 
Authorization Level: 5 Tural Ran Days: 9 L!- 'YO 1,395 

Cost/Unir of Inv: O & $ h3 

JAY FEH IHR MY JUN ,RIL AUG SEP WT NDIi DEC 'CD Torai 
26 42 54 53 30 28 24 35 16 19 24 2d 37Y 

ADD 2 MEN AND 1 TRUCK 

A C T I V I T Y  s u a n a ~ r  

Activity: 1010 SUFiFkCE PATCHik; 
H s p o m i b l e  Org: 0510 DISTRICT Type: RT 

--------------*---------------------------.----.----.----.------*--------*.---.- 

Feature Inv: 4,108.5 LANE NILES Desirec Actual 
Daily Pmd: 0 TONS PIIX .-------- --------- 
Hours/Act Dav: 8.0 k a n t i t r ;  Stantiard: 0~63 0,4h 

A~i~wai WOI'H iluarrnty 2,592 1,896 
1 404,070 6 295,5/4 

Starnianl Crew Size: 7 Labor: L 211,853 5 154,Y66 
Acceptable Deviation: Equlitm~nt: I Y8,Yll B 72,351 
P r i n t  UorU Orders: Rater la l  : 6 'f3,312 I C$,ZS0 
Cantml Factor: N Total Crew Days: 432 316 
llutttcrlzation Level : S Total ilan Days: 3,024 2,212 

Cost/Unlt of Inv: % YB $ 72 

,IAN FEB HAR fffi WY JCW JUL RUG SEF OCT DEC CD Total 
23 35 45 44 25 23 20 2Y 13 16 20 23 316 

-----------------------. ----.-------------....--.----..-..----------.----------- 



FIGURE 4 - 3  

RF.DUCED CREW SI7,E 

A C T I V I T I  S 3 1 5 A " I  

Activity: SiJRFflCE p:~TC;;Irji 
Hespo~;sihle Ora: !I510 CXTkICT T.. .y;i~: 

Featurk IRV: 4,l(iB,f iAtiE NLES D--. r,,> . ec Airia I 
.................. Daiii ?roc,: 4 "05 * I IX 

Iiours/Art Day: 9,C. Ot;aiiti:\~ Srannard: O.t.3 C.4t 
Cosr/Cetu Day: s 43.5 A i i i i r ~ r r i  Jo,-K Buai~t;:? 2;,88 ; ,avh 

... / 
y . ,. e&g-&ssy&;~w $ 1 T;:alCosr: 281,?&: s p;h!q:,.: 
L., , . ; .>*<'". -,  , .: 

.?Taiidafd Creiv Size: 3 Labor: $ 3 , 2 3 4  .? ;$2,@05 
Accepyabie Deviation: E ~ ~ ~ ; ~ ~ ~ ~ : :  t ‘$9 ,.,, ~7,. i .$ -,,: = L  , - 7 '  _... 
mii.+ , , u uo1 . i( ?!~ers: ?arejXi3 i : ,a 1 3 , ; k ~  n ,>&,25,5 
C3fin.o) Factol-: 7 ~ 7 2 ;  irett; :I*,;.::: a4? 4.7' 
A ~ r ? ' ~ ~ i i a t i o n  Lei'e: : ; a t:t? I gain 33.75: l j % l  i ,122 7.. 

: f , B . ii 2 : .,, r, 
......... 

JAA fE6 RAR AF'Z kGl JiI'rJ J!ji Acf st;: Ngii ?-.-- " . a  

34 52 67 ,45 35 35 32 $4 20 24 30 )3 1.74 

.................................................................................. 

CURRENT PERFORMANCE STANDARD 

A c t ' , ,  .?I,y. i.,' IOlC E.'J:,,FkCE +c.iiid7ty: 
> .", 8. 

::epons;,b)c C i y :  bf!Q ~I~*$'~~:;,;; ; t,:v2: ,. ,.> , 
................................................................................. 
2 0 ~ ; : ~ ~ ~ ~  jnv: 4,;08,-; L ~ N E  :q;p. [!es~!.ed ictus' ... 

'.., .................. 
0 . L  . ?:ad.: 5 Tg)!E i"i2 

, . 6iurVArr jay: j . ~  Otia~rity S%;?:wa: 9 . 3  :'+?,! 
lor:/f.es ~ a y :  $ a!,: ,b; :.;,la M ~ , ~ ~  I-,, : :  2 ,FYI. ,6:95 

:Cwt/Unit. %:..,. : s.. -,a gf: blqk:. $ , 137 Torsi C05?: 3:f,3:3 3 :2-,,;8; ,,_.ii>*,. . .  . .......... 
Standard Crea Size: 5 Lam>: :E;,~s(! J :$b,!:i 
Acceprahie Deviation: Zci;ti?iiient: i ?+,Oaf35 >7,951 
Prlnt Work Orders: k t e r i a '  : f, Y3,?4C I hE,?& 
!.ant--' (3; Factor: Y~tai  :isi:j ~ 2 . y ~ :  5le 1 7 ~  .. , 

Authorizaries Lev6 I : ,- ,L,ra; tan Days: i.,5j$ i!k?! 
!hT.!hlt of 1;lv: $ 8h 0 b3 

................................................................................. 
:.:A!; FE3 flag AF'R NAY 3Jk JUL ALG SEr OCT 'tOV CE: !:D Total 
'27 42 54 52 30 28 24 35 ib i* 21 26 ..,.( 2;  < 

.................................................................................... 



each county has designated districts throughout the county. These 
districts are the geographical areas used for assigning road maintenance 
responsibility, primarily blading unpaved surfaces and snow removal on 
these same roads. A typical district consists of 45 to 65 miles of 
unpaved roads. One or more districts has a designated location in the 
area for equipment storage. These locations may have heated garages or 
only a covered shed where one or more motor patrols can be parked. Fuel 
storage facilities are usually available at these locations. The number 
of locations vary with the county size and the secondary road miles to 
be maintained, but 6 to 10 locations per county are typical. 

The majority ot the counties have a designated assistant to the County 
Engineer, but only 15 counties have registered professional engineers as 
an Assistant County Engineer. 

Resource Allocations 1 
Based on the 80 percent response to the questionnaire from the counties 
on available personnel and equipment, Table 4-8 shows the personnel and 
equipment responsibilities for road miles of secondary county roads. 
There is a distinct difference in scope of responsibilities between the 
rural and urban counties as shown in the differences of average road 
miles of responsibilities per equipment unit and personnel. 

The numbers presented in Table 4-8 are based on current availability of 
manpower and equipment which is primarily based on the magnitude of the I 

I 
maintenance budget and dollars available for equipment purchases. Field 
interviews in the 12 sample counties identified variations among the 
counties in this respect. Available motor graders in the sample rural 
counties resulted in a range of unpaved road miles from 30.4 to 92.5 I 
miles per grader. Similar variations in staffing exist -- ranging From 
24 to 70 secondary road miles per personnel for sample rural counties. 
Some county engineers indicated money was not available to replace 1 
obsolete equipment or to purchase additional equipment. One of the 
major factors identifed that directly impacts maintenance costs was the 
variance in availability and unit cost of materials; gravel and asphalt 1 
were the two major items. 

Maintenance Standards 

One of the twelve counties interviewed does use formalized maintenance 
perf ormance standards and maintenance service levels (quantity standards) 
to develop the annual maintenance work program and budget. The responses 
to the questionnaire item: 

"Do you employ maintenance 'service level criteria' for the dif- 
ferent classes of roads under your jurisdiction to develop your 

, I  
Yes __ annual maintenance budget? __ No" 

I 

indicated 39 percent of the counties did utilize service level criteria I 
for developing the maintenance budget. However, it was for a limited 
number of work activities, such as snow removal, gravel replacement and 
traffic signfng and striping. 1 





Some counties have adopted the Level B service for designated country 
roads, as authorized in the Code of Iowa, which permits a lower level of 
maintenance on those designated roads. However, less than 20 percent of 
the counties have formally adopted it. Interviews in counties that have 
adopted Level B service indicated the county residents accepted the 
Level B service, after being informed these roads would not be abandoned 
for maintenance, but merely receive a minimum level of maintenance. 

The Code of Iowa also limits county liability for damages caused by snow 
and ice conditions, as long as the agency has complied with its formal 
policy or level of service for snow and ice conditions. This legislation 
was enacted in 1984 and some counties already have adopted formal snow 
and ice control policies. 

Currently, each county, through the Board of Supervisors, is authorized 
to establish the levels of maintenance service for the county's roads, 
which may vary among counties. While there are valid reasons for 
varying maintenance standards (levels of service) among counties, 
uniform performance standards provide the potential for the Iowa County 
Engineers Association to continue a leadership role in promoting effec- 
tive county road organization and operations. The discussion in the 
previous section on the benefits of maintenance standards to effectively 
plan, budget, schedule, perform and evaluate comprehensive maintenance 
work programs is equally applicable to the 99 Iowa counties. Effective 
maintenance standards have been adopted and implemented in agencies of 
less than 15 personnel total work force. The end result of applying 
uniform maintenance standards is demonstrated through more effective 
maintenance operations, increased uniformity in the level of maintenance 
services provided and more effective use of manpower, equipment and 
materials. 

Maintenance Program and Expenditures 

County secondary road maintenance expenditures for 1983 totaled $193.7 
million as shown in Table 4-9. Over 63 percent of this amount, $123 
million, was expended on equipment operation and purchases, blading 
unpaved surfaces and granular surfacing. Improved efficiencies and 
economies in any one of these areas represents a real potential for 
additional revenues being made available for other critical maintenance 
areas, such as additional bridge maintenance and replacements. 

Figure 4-4 shows the range of maintenance costs per mile for the sample 
counties--from a low of $1,565 per mile to a high of $5,987. The lowest 
is for a rural county and the highest an urban county. As shown, the 
three highest costs per mile are urban counties, However, an average 
maintenance cost per mile can be deceptive, as it does not reflect 
surface type, number of lanes, number of bridges, or any of the several 
roadway features that affect the type and amount of maintenance that was 
performed on the mile of road. A more meaningful accounting of main- 
tenance costs is by using work accomplished, or specific roadway feature 
maintained. 



TABLE 4-9 
I 

ALL COUNTY SECONDARY ROAD MAINTENANCE EXPENDITURES 

Calendar Year Ending December 31, 1983 
(Thousands of Dollarss) 

WORK ACTIVITY 
Costs 

Percent of 
Total 

Roadway and Surface 

Blading Unpaved Surfaces 
Granular Surfacing 
Dust Palliatives 
Seal Coating 
Asphalt Surfaces 

I PCC Surfaces 
Other Roadway & Surface 

Roadside 

Ditch Cleaning 
I Roadside Vegetation 

Other Roadside 

I Snow and Ice Control 

Snow Removal 
Apply Chemicals 
Other Snow & Ice 

Traffic Services 

I 
Pavement Markings 
Signs 
Other Traffic 

Other Maintenance 

Bridges 
Culverts 
Equipment 
Materials & Supplies 
Administration & Engr. 

TOTAL $ 193,715 100.0 

SOURCE: Iowa County Engineers Annual Report, 1983. 



TABLE 4-10 

COUNTY SECONDARY ROAD MAINTENANCE EXPENDITURES 
S e l e c t e d  Count ies  

Ca lendar  Year Ending Derember 31,  1983 

WORK ACTIVITY 
I n v e n t o r y  D o l l a r s  p e r  I n v e n t o r y  Uni t  

Uni t  Rural-1 Rural-2 Urban-1 Urban-2 

Roadway and S u r f a c e  

Blad ing  Unpaved S u r f a c e s  Unpaved Mile $ 110 $ 142 $ 254 $ 909 
Granu la r  S u r f a c i n g  Gravel  Mile  402 370 1,065 766 
Dust P a l l i a t i v e s  Gravel  Mile --- 11 --- 15 
S e a l  Coa t ing  BST Mile 7,990 4,619 3,068 8,895 
Aspha l t  S u r f a c e s  Asphal t  Mile 63 2,163 4,451 349 
PCC S u r f a c e s  PCC Mile --- 6 --- 1,222 
Other  Roadway & S u r f a c e  Road Mile 1 10 20 44 

Roadside 

D i t r h  Clean ing  Road Mile 3 19 136 175 
Roadside VegetaLion Road Mile 44 206 77 424 
Other  Roadside Road Mile 27 59 15 130 

Snow and I r e  C o n t r o l  

Snow Removal Road Mile 123 56 78 136 
Apply Chemira ls  Paved Mile 74 360 412 113 
Other  Snow & I c e  Road Mile --- 6 12 62 

T r a f f i c  S e r v i c e s  

Pavement Markings Paved Mile 78 92 --- 175 
S i g n s  S igns  3 4 14 17 
Other  T r a f f i c  Road Mile --- --- 4 1 52 

Other  Maintenanc.e 

Br idges  1000 Sq Yds 10 3 1 313 167 
C u l v e r t s  Road Mile 25 13 50 122  
Equipment Road Mile 638 773 873 767 
M a t e r i a l s  & S u p p l i e s  Road Mile 2 5 101 60 19 
A d m i n i s t r a t i o n  & Engr. Road Mile 215 210 637 909 

TOTAL I'EK KOAV MILE $1,565 $2,280 $4,234 $5,987 

SOURCE: Summary of Iowa County Engineers  Annual Repor ts  and Iowa Department 
of  T r a n s p o r t a t i o n .  
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IOWA CITIES 

Maintenance responsibility for public roads and streets within corporate 
limits is designated by the Code of Iowa to the respective city. The 
extensions of rural state primary highways are also included, although 
the responsibility is shared with the Iowa DOT. Roads or streets 
located on the corporate boundary lines are the joint responsibility of 
the city and either the county or Iowa DOT. Specific maintenance 
responsibilities of the respective jurisdictions are defined through 
formal agreements. 

Cities have the authority to reject for maintenance new subdevelopment 
streets that are not paved or do not meet the city's standards for 
subdevelopment streets. All of the rities over 5,000 responding to the 
questionnaire (41) indicated the use of subdevelopment standards for 
city streets, while less than 50 percent of the smaller cities reported 
such standards. 

Organization 

Organizational structures for city street maintenance varies with the 
size of the city. Cities over 15,000 to 20,000 populations usually have 
a city engineer or publir works director who is responsible for the 
maintenance of the rity streets. Smaller cities down to a population of 
approximately 1,000 typically have a street superintendent, who is a 
working superintendent in cities less than 5,000 population. Cities 
less than 1,000 population may have one to two full-time rity employees 
who perform all related city work, including streets. 

Resource Allocations 

Over 60 percent of the rities with 5,000 or more population provided 
information on available personnel and equipment for street maintenance. 
Only 14 percent of the cities less than 5,000 population returned the 
questionnaire and cities less than 1,000 typically have part-time street 
operations. Table 4-14 shows the personnel and equipment availability 
based on expanded questionnaire responses. Personnel and equipment 
allocations per lane mile show variations among the three population 
groups. 

Both the questionnaire results and interviews with the 20 sample rities 
confirmed these differences in operations among the city population 
groups. However, one factor common to all cities contarted was the 
opinion their current street maintenance organization and structure, no 
matter how small, provided better service levels than could be provided 
by a different jurisdiction. Currently, some of the smaller cities do 
contract with the county to perform their street maintenance under 
provisions of Chapter 28, Code of Iowa. Typically reimbursement for 
maintenance servires is based on actual costs, including labor, ma- 
terials, equipment rental and related contract costs. 
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Maintenance Standards 

Questionnaire responses by cities on the use of maintenance service 
levels to develop maintenance budgets showed 3 of the 5 cities over 
50,000 population responding affirmatively, whereas only 35 percent of 
the remaining cities responded similarly. However, as with the coun- 
ties, this use was limited to a few maintenance items, such as snow 
removal and paved surface maintenance. 

According to the responses, all cities over 5,000 population require 
developers to build streets within the subdevelopments to designated 
design standards; in some cases the developers are also required to 
share in the cost of providing a collector street to the subdevelopment. 

City interviews in the 20 sample cities support the finding that rela- 
tively few cities have adopted maintenance standards for street main- 
tenance operations. One area of exception is for snow removal opera- 
tions, where several cities have established service levels for desig- 
nated street systems. The recent addition to the Code of Iowa relative 
to limiting agency liability for damages caused by snow and ice con- 
ditions as long as the agency has complied with its formal policy or 
level of service for snow and ice conditions should result in an in- 
crease of formal policies in this area. 

The benefits of maintenance standards to effectively plan, budget, 
schedule, perform and evaluate comprehensive maintenance work programs 
also apply to cities. 

Maintenance Program and Expenditures 

City street maintenance expenditures reported by the cities for 1983 
totaled $91.6 million dollars as shown in Table 4-15. The total main- 
tenance cost per street mile ranges from $5,512 for cities less than 
5,000 population to $9,677 and $8,508 per mile for the other two popula- 
tion groups. 

The annual reports on city street maintenance are not as detailed as the 
county submittals and include several work functions not applicable to 
rural roads, such as street lighting, street cleaning and storm sewers. 
With the exception of roadwaylsurface maintenance, there is considerable 
inconsistency in the reporting of individual maintenance items, partic- 
ularly the cities less than 5,000 population. 

Using only the roadwayfsurface portion of the reported maintenace costs 
shows the followings costs per street mile: 

RoadwayISurface 
Cost per Mile 

50,000 and greater 
5,000 to 50,000 
Less than 5,000 

ALL CITY STREETS $ 3,957 
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Within the 20 sample cities the range in roadway/surface maintenance 
costs shows even broader ranges than the three population groups. The 
following is the low and high value for the sample cities of each group. 

Roadway/Surface Cost per Mile 
Low - 

50,000 and greater $ 3,386 $ 5,430 
5,000 to 50,000 2,319 5,272 
Less than 5,000 975 7,576 

Figure 4-5 illustrates the cost per mile for the individual sample 
cities. However, an average roadway/surface cost per mile can be 
deceptive, as it does not reflect surface type, number of lanes, number 
of bridges, or any of the several roadway features that affect the type 
and amount of maintenance that was performed on the mile of street. 
However, this cost data supports the information provided during the 
interviews with the sample cities that maintain the extensions of the 
state primary system under Section 28 Agreements, that is, it costs more 
to maintain the primary extensions than the per mile reimbursements. 
Routine maintenance of the primary extensions includes surface main- 
tenance (except parking lanes), minor roadbed repairs, culverts, guard- 
rails and snow plowing. The payment to t1.e cities for this routine 
maintenance is $695 per lane mile for f~scal year 1986.11 - 

Use of Performance Standards 

The use of maintenance standards, performance and levels of service, to 
develop annual maintenance work programs and budgets by the individual 
cities could provide significant benefits to the cities in their street 
maintenance operations and programs. Additionally, the cities would 
have the bases to support requests for additional road user revenues and 
increases in reimbursement for maintenance o f  primary extensions. 
Cities and counties that provide mn'ntenance services to other local 
jurisdictions typically are reimb rsed for actual costs based on a 
defrned level of maintenance service to be provided. 

I/ Iowa DOT Comn~ission Order No. H-85-588, May 7 ,  1985. - 





CHAPTER FIVE 

IMPACT ASSESSMENT OF CONSOLIDATED OPERATIONS AND 
JURISDICTIONAL CHANGE 

The consolidation of government road construction and maintenance 
operations is closely related to the jurisdictional authority and 
responsibility for roads. Jurisdictional authority as set forth in 
Chapter 306 of the Code of Iowa, in essence, gives the designated level 
of government the authority to set its own course of action (policy) 
regarding the delivery of construction and maintenance services for the 
roads under its jurisdiction, 

Furthermore, Chapter 28E of the Code of Iowa authorizes public agencies 
to enter into agreements for constructiori and maintenance services. To a 
limited extent, state, county and city jurisdictions utilize this 
provision of the Code. The Iowa DOT enters into agreements to have some 
cities perform the state's maintenance for primary road extensions into 
the cities. The counties and cities enter into agreements for roads and 
streets on boundary lines and other locations. Some of the smaller 
cities have agreements with counties to provide the maintenance for all 
of their streets. To a limited extent, the Iowa DOT and counties 
utilize Section 28E agreements for maintenance of specific primary or 
secondary road sections that are the jurisd~ctional responsibility of 
the other agency. 

Through these agreements, the agencies have determined that it is 
mutually beneficial and more cost-effective to consolidate the main- 
tenance of certain roads at a level of government not directly respon- 
sible for the roads. The Iowa DOT could utilize Chapter 28E and con- 
tract with the counties to perform the maintenance and/or construction 
of the rural state primary system. Likewise, the coctnties could utilize 
28E agreements for the Iowa DOT to maintain the county roads. 

Conversely, consolidation of the delivery of government road construc- 
tion and maintenance services at the state level would most certainly 
necessitate additional centralization of the authority for roads at that 
level. 

Alternative proposals for the consolidation of operations a: any level 
of government must be analyzed for improvements over the status quo -- 
for example, better and more responsive service to the public, sig- 
nificant cost savings, and/or more equitable and practical financ- 
ing, If the improvements of an alternative are significant, it might be 
adopted as a course of action. Subsequently, relevant authority should 
be established through jurisdictional change, if necessary, to bring 
about the most effective alternative. 

The assessment presented in this chapter includes seven possible alter- 
natives each presented as a section. The alternatives are: 

1. Services for the county farm-to-marketlfederal-aid secondary system 
roads under the Iowa DOT. 

2. Services for all rural roads under the Iowa DOT. 



3. Services for all public roads and streets under the Iowa DOT. 

4. County maintenance of the rural state primary system. 

5. City maintenance of urban primary system extensions (5,000 popula- 
tion and over). 

6. County maintenance of city streets (less than 5,000) population. 

7. Maintenance by private contractors. 

The first three alternatives relate to degrees of consolidation at the 
state level and would require additional jurisdictional authority at the 
state level for their implementation. The remaining four could be 
implemented under the current Code of Iowa. 

FARM-TO-MARKETIFAS TO THE STATE 

Under this alternative, approximately 12,523 miles of Federal-aid 
secondary (FAS) roads currently on the 29,401-mile county farm-to-market 
system would become the responsibility of the State. This transfer 
would increase the construction and maintenance responsibility of the 
Iowa Department of Transportation from 10,105 miles to 22,628 miles, an 
increase of 124 percent. 

Construction 

In 1982 and 1983 the counties reported local expenditures of $11.7 
million and $12.8 million respectively, for construction on the farm-to- 
market system. These amounts do not include any Farm-to-Market Funds or 
Federal-aid secondary construction funds administered by the Iowa DOT 
and expended on Farm-to-Market/ Federal-aid secondary (FMJFAS) road 
construction. 

Total 20-year road and bridge construction and other improvement needs 
for the rural trunk and trunk collector systems are reported in the 1982 
Needs Report at $3,937 million or $196.9 million annually. Based on 
these costs and the systems mileage, the average construction cost per 
mile for these two systems is $128,000. The 20-year construction needs 
for the FMIFAS system of 12,523 miles would be $1,603 million or an 
average annual cost of $80.1 million. Comparable construction needs for 
the existing state primary system are $4,494 million. The additional 
FM/FAS construction needs represent an approximate increase of 35 
percent in current state primary construction needs. 

Using the $36.8 million annual maintenance cost for 1985 and the average 
annual construction need of $80,1 million, provides a total of $116.9 
million annual requirements for construction and maintenance of the 
FMJFAS system. (This amount is conservative as the annual maintenance 
costs will not remain constant.) 

Road Use Tax Fund (KUTF) revenues allocated to the entire 29,401-mile 
Farm-to-Market Fund were $35.5 million in fiscal year 1984. Average 
annual RUTF revenue projections to this fund for the period 1985-1990 
are $42.3 million. These allocations are for construction and 



reconstruction of the farm-to-market system and are Fa1 shorr OF the es- 
timated $80.1 million annual construction requirements. The deficit of 
$37.8 million (80.1 needs - 42-3 revenues) plus annual maintenance 
requirements of $36.8 million, results in a $74.6 million shortfall for 
construction and maintenance of the FM/FAS systems. And without ade-- 
quate construction monies, annual maintenance costs for these roads will 
most certainly increase at an accelerated rate. 

Maintenance Resources 

The maintenance planning model was used to develop an estimate of the 
maintenance work program and budget requirements for the additional 
12,523 miles. The 31 work activities used for analyzing the maintenance 
of the state primary system in Chapter 4 were modified to reflect 
maintenance work required for this portion of the FAS system. Some work 
activities were deleted, and others added for the 2,040 miles of gravel 
and earth roads included in the 12,523 miles. 

Maintenance service levels were established by using the average state- 
wide primary system values, with adjustments to reflect lower service 
levels. Table 5-1 shows the estimated maintenance work program and 
budget developed for the additional 12,523 miles. Total annual mainte- 
nance costs for these roads would be $36.8 million--an average cost of 
$2,937 per road mile. This maintenance work program would require the 
following increases in Iowa DOT resources: 

b 981 field maintenance personnel, 
0 95 pickups, 
s 295 dump trucks, 
e 117 motor graders, and 
e 135 other major equipment unjts. 

Physical Facilities 

The Iowa DOT currently has 137 maintenance areas throughout the state 
for 1,593 field personnel and 2,433 major equipment units, including 
dump trucks. These facilities would require expansion to accommodate 
the additional 981 personnel and 642 major equipment units required for 
maintenance of the FM/FAS by the Iowa DOT. And larger buildings and 
garages require additional facilities maintenance. 

Personnel Recruitment and Training 

Employing additional staff in any organization, requires a recruitment 
and training effort. Although some of the additional staff may be 
available for transfer from existing county road organizations, some new 
personnel may be required. All personnel will need to be trained in 
Iowa DOT procedures. 

Other Costs 

In addition to the transitional costs for personnel and physical faciii- 
ties, there are other significant costs associated with the consolida- 
tion of services and jurisdictional transfer of this magnitude. 
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Included are up-front costs to acquire and administer the additional 
major equipment units, parts, supplies, and materials stockpiles, only 
partially reflected in the malntenanre budget estimate. 

Maintenance Service Level 

Within the priority structure of the state primary system, the FMIFAS 
roads would have the lowest priority level of the primary system. 

Currently, the counties place first priority on the paved roads of the 
farm-to-market system for snow and ice control. Consequently, these 
roads are often treated before low priority, state primary roads in the 
same area. Without judging the appropriateness of the service levels 
provided by the two jurisdictions, the FM/FAS roads would probably not 
receive the same level of service for snow and ice control mainte- 
nance as currently provided. Reduced maintenance service levels could 
occur for other maintenance work, as well, because of the new relative 
priority of the FM/FAS system. Also, the public would be removed one 
more level of government in establishing accountability for service 
levels on these roads. 

Financial Requirements 

Additional financial requirements for construction and maintenance needs 
on the M/FAS system, demonstrated that current allocations to the total 
farm-to-market system were not adequate for the construction and improve- 
ment needs associated with onlg the FMIFAS portion. Therefore, addi- 
tional revenues would be required from some source to meet the short- 
fall. Currently, the counties provide revenues from local sources to 
supplement the KUTF allocations. The existing state primary system, 
however, is funded from state and federal revenue sources, primarily 
road user taxes on motor vehicles and motor vehicle fuel. Legislators 
are not inclined to allocate funds from other sources Lo state road 
systems, because of economic needs in other areas. The practicable 
financial alternatives amount to: ( I )  a further relative reduction in 
the state road programs, or (2) an increase in the motor vehicle user 
taxes. 

Impact on County Road Programs 

The removal of 12,523 miles from the county secondary system (which 
totals 98,687 miles) may appear insignificant in that it is only ap- 
proximately 125 miles per county and will relieve the counties of this 
construction and maintenance responsibility. However, the counties 
would still have the same types of maintenance responsibilities, albeit 
reduced in scope. Paved surface maintenance would be reduced by ap- 
proximately 70 percent, but 3,945 miles of paved roads would remain on 
the secondary road system to be maintained by the counties. This would 
be an average of approximately 40 miles per county, versus the current 
average of 140 miles per county. 



The maintenance impact on a sample rural and urban county was analyzed 
by using the maintenance planning and budgeting model described in a 1 
previous chapter. The two counties used to develop the example main- i 
tenanre work program and budget in Chapter 4 were also used to illus- 
trate the effect on the maintenance requirements by transferring the 
FMIFAS miles to the Iowa DOT. The FMIFAS miles and related maintenance 

I 

features were removed from the two counties' road inventories and the 
maintenance work program and budget recalculated. The service level for 
each maintenance activity remained constant. Tables 5-2 and 5-3 show 
the new work program and budget, respectively, for the urban and rural 

I 
I 

counties without the FMIFAS miles. Table 5-4 compares annual main- 
tenance costs and requirements for personnel and equipment for the two 
sample counties. I I 

Removal of the FM/FAS miles from the two counties reduces the total 
maintenance costs, but increases the average cost per mile for the 

I 
j 

remaining 'ounty secondary miles. Most of the reductions occur on the 
paved mileage, but each county still would have paved surface to main- 
tain. The reductions in personnel and equipment would also be minimal. ! 

I 
I 

Other impacts related to the efficient utilization of resources are not 
reflected in the cost comparisons contained in Table 5-4. Typically the j 
routine maintenance workload for less than 100 miles of paved roads can 
present problems in the scheduling and consequently the utilization of 
resources and maintenance crew productivity. Clearly an average of 40 
miles of paved road per county is less efficient. More importantly, the 

1 

valuable local engineering knowledge and administrative talent of the 
i 

county engineers would be under utilized. Maintenance, in general and 
particularly the efficient maintenance of pavements requires quali- 
fied management close to the work. 

ALL RURAL ROADS TO THE STATE 

Transfer of maintenance and construction responsibility for 89,687 miles 
i 

of county secondary roads to the Iowa DOT would be a major undertaking, 
even if it were politically feasible. The first alternative can be con- 

I 

sidered a step in the direction of this second alternative. And, all of 1 
the impacts related to the first alternative would be magnified under 
this alternative. There is one exception. Road organizations would no 
longer exist within the county governments. This degree of consolida- : ! 1 
tion must be ,reached to begin to consider the apparent reorganizational. 
benefits of consolidation. The arguments set forth in the Governor's I 

Blue Ribbon Transportation Task Force Report for the consolidation of 
operations, particularly maintenance operations,are: 

i 

I. There are inefficiencies and duplication of resources in the current I 
government organization for the delivery of road maintenance ser- 
vices; and 

2 .  The consolidation of these services at one level of government ran 
bring about substantial cost savings and improvements in operations. 
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Figure 5-4 

I 
URBAN COUNTY 

COMPARISON OF ANNUAL MAINTENANCE REQUIREMENTS 
WITH AND WITHOUT FMIFAS MILEAGE 

Sample Urban and Rural County 

Maintenance Cost 
Average Cost Per Mile 
Paved Road Miles 
Unpaved Road Miles 
Personnel Required 
Major Equipment Units 

RURAL COUNTY 

' Maintenance Cost 
, , Average 'cost, Per Mile 

Paved Road Miles 
Unpaved Road Miles 
Personnel Required 
Major Equipment Units 

WITH FM/FAS WITHOUT FMIFAS 
MILEAGE MILEAGE 



Our findings, based on an examination of state and county maintenance 
organizations indicate: 

1. There is very little duplication of either resources or work effort 
among the maintenance organizations. There is functional duplica- 
tion--that is, all levels of government purchase and maintain 
equipment, employ personnel, etc. Functional or administrative 
consolidation would represent a small savings, if any net savings 
could be realized. For example, it might be possible to centralize 
equipment maintenance workshops as a result of consolidation. 
Centralization alone does not ensure that equipment maintenance 
would cost less. However, assume that some efficiencies could be 
realized. Would the cost savings from these efficiencies offset the 
upfront costs of upgrading workshops and the other transitional 
costs? The answer to this questions is "no" considering the current 
efficiency of equipment maintenance operations of the counties and 
the state. Furthermore, road maintenance intrinsically involves 
decentralized activities at changing work sites. if the resources 
(manpower, equipment and materials) are close to the work sites, the 
maintenance work is generally more responsive and cost-effective. 

2. The consolidatxon of maintenance operations would result primarily 
in a transfer of costs and not a significant savings in costs 
related lo the elimination of any apparent duplication, 

3. There is improvement potential in the current maintenance operations 
at all levels of government. This potential for improvements is 
more discernable at the state level, because the state maintenance 
organization has better records than the county organizations. 
However, this potential for improvement is minimally related to 
organizational change. It is related to operational improvements 
which can be realized within current organikational arrangements. 

The broad consolidation represented by this alternative would carry many 
risks. The minimum real cost savings potential versus the potential for 
increased costs during the reorganization period as well as the po- 
tential for decreased utilization of resources during the transition 
must be considered. Furthermore, the overall potential for a relative 
decrease in road revenues could tend to raise the overall transport 
costs in the highway sector in Iowa. 

Revenues from local sources would not be available under the current 
Iowa Code to fund a state administered road program of this magnitude 
and revenues from motor vehicle users might not be increased sufficiently 
to fund a road program of approximately 100,000 miles. 

Observation of experience in other states where all rural roads are 
within the state's jurisdiction, demonstrate it is the local road 
systems and programs that ultimately suffer the most when available 
revenues are inadequate. And, it is recognized that legislative bodies 
are not receptive to the substitution of motor vehicle user funding for 
losses of non-user (local) funding. 



ALL PUBLIC ROADS AND STREETS TO THE STATE 

Assigning all public roads and streets to the state would produce all of 
the impacts identified under the second alternative. These impacts 
would be extended to all the city construction and maintenance opera- 
tions. In particular, the issue of having a relevant level of govern- 
mental authority for operations and related accountability to the public 
is important. Additionally, Iowa cities currently provide revenues from 
local sources, including bond issues, for city street maintenance and 
construction. The lack of these revenues would be devastating to the 
city street programs. 

COUNTY MAINTENANCE OF STATE PRIMARY SYSTEM 

The fourth alternative for consolidated maintenance operations, involves 
the use of maintenance agreements between the Iowa DOT and individual 
counties. The counties would maintain the state rural primary roads 
within their boundaries. The Code of Iowa currently authorizes these 
types of agreements (Chapter 28E), but to date, there have been no such 
agreements between the Iowa DOT and the counties, except for limited 
state primary sections. 

The state primary system mileage of 10,105 varies in magnitude from 
county to county, with a high of 313 miles and a low of 44 miles. 
Maintenance of the primary system currently is performed by Iowa DOT 
personnel assigned to 137 maintenance areas plus specialized district- 
wide crews for each of the six field districts. Extensions of the rural 
primary system are also maintained by these personnel, except for the 
segments covered by the 34 city maintenance agreements (fiscal year 
1984). 

The states of Michigan and Wisconsin make extensive use of the counLy 
road organizations to maintain the state highway system. Basically, the 
counties are maintenance contractors to the state. The maintenance work 
is defined in the contract and reimbursement is made for actual costs, 
including overhead items, labor, equipment and materials as specified in 
the contract. 

The application of this approach in Iowa is currently feasible under the 
Code. However, this approach is basically the same as the Iowa DOT 
contracting with private sources to provide all routine maintenance. 
Previous efforts with contract maintenance by the Iowa DOT did not prove 
to be successful, except for a limited number of maintenance activities 
where the work could be specifically defined and quantified. 

In order for the counties to provide maintenance services for the state 
primary system within their county, it would be necessary for them to 
increase manpower and equipment resources, as well as to expand central 
maintenance garage facilities. The majority of the twelve counties 
interviewed indicated that they would be able to maintain the state 
primary routes, provided they had the additional resources. However, 
none of the twelve counties expressed the desire, or need, to contract 
for this additional maintenance workload. The consensus of the counties 



indicates the existing jurisdictional maintenance responsibilities of 
the counties and the Jowa DOT are satisfactory. Notwithstanding opin- 
ion, other impacts and implications related to county maintenance of the 

I I 
state primary system were assessed. These are addressed in the Eol- 
lowing sections. i 

Transitional Costs 

The initial costs associated with a county contracting to maintain the 
state primary roads in the county could be significant. Based on 
current personnel and equipment usage by the Iowa DOT, every 100 lane 
miles of state primary maintenance would, on the average, require an 
additional 6.5 men and 10.0 major equipment units. Equipment storage 
and maintenance facility moditication and/or expansior~ would represent a 
major upfront cost. 

A majority of the existing county maintenance garages would require 
expansion to pkovide adequdte storage and repair facilities. The 
existing Iowa DOT maintenance area facilites in the counties would not 
be readily adaptable for county use in most counties because of their 
location. For all, except the largest counties, one major maintenance 
garage location would be adequate. 

Personnel and Training 

Additional maintenance personnel would range from 10 to 40 per county, 
depending on the number of lane miles to be maintained and the total 
workload to be performed. Qualified maintenance personnel and equipment 
operators would need to he recruited or new personnel hired and trained. 
While some of the additional staffing could be available from the 
existing state maintenance organization, experience shows personnel are 
reluctant to accept these types of transfers unless salary and other 
fringe benefits are equivalent. 

Equipment Acquisition/Costing 

Equipment requirements to maintain the state primary system would range 
from 10 to 60 additional major equipment units per county which includes 
5 to 25 additional dump trucks. Currently, county equipment purchases 
are included as a separate item in the annual maintenance budget, as are 
equipment operations and repair costs; few, if any, counties utilize 
equipment revolving funds and rental rates as the basis for equipment 
replacement. 

Major motorized equipment units used by the Iowa DOT for maintenance are 
funded through a revolving fund, and equipment rental rates are based on 
usage. Minor equipment, costing less than $1,000 per unit, is charged 
directly to the user; whereas other equipment costing $1,000 or more, 

i 
and not assigned an equipment rental rate, is charged to the user as a 
monthly cost over a five-year period. 1 



A typical county would require a relatively major investment for new and 
replacement equipment purchases necessary to maintain the state primary 
system. Few, if any, counties could finance these purchases with the 
revenues currently available to them. Additionally, to administer 
contracts they would be required to develop a costing system and rental 
rates, or other equipment cost reimbursement system agreed to by the 
Iowa DOT. 

Annual Maintenance Work Program 

The annual maintenance work program for the state primary system in the 
county would require defining the work to be performed in a manner 
similar to that currently used by the Iowa DOT. This requires the use 
of maintenance standards--performance and levels of service--as well as 
maintenance feature inventories. The counties would need to administer 
the maintenance agreements consistent with the work programs and budgets 
which would likely become a part of the agreements. This is not meant 
to imply that the use of maintenance standards and annual work programs 
is an undesirable element. It would, however, be a procedurdl change 
for the counties and there would be associated costs. 

Inspection of Accomplished Maintenance 

The inspection of contract maintenance w ~ r k  presents unique problems and 
varies considerably from inspection of construction work. The Iowa DOT 
is familar with these problems through previous contract maintenance 
efforts. While some problems encountered with private contractors, such 
as lack of responsiveness and familiarity with the work might not occur 
with county maintenance organizations, there is still the difficulty of 
quantifiable work measurements for a number of maintenance activities. 
Even the current maintenance work program utilized by the Iowa DOT uses 
only manhours for reporting the work accomplished for several work 
activities. 

The extent of field inspections for contract maintenanre work in pro- 
gress and accomplished, can be minimal or a major task depending upon 
the contractor's past performance, the activities underway and other 
circumstances. In one state where counties contract to maintain the 
state highway system, the state DOT representative indlcatrd the state 
performed minimal inspection of the work performed by the county and 
there was a high degree of *trust" between the State DOT and the coun- 
ties. Nevertheless, contract administration in addition to inspection 
would represent some additional cost to the overall process. 

Contracting and Reimbursement 

Contracting with the counties to maintain the state primary system would 
require the development bf a standard contract that defined the types 
and amounts of services to be provided, as well as the method of reim- 
bursement. One state that uses counties co maintain the state system 
provides reimbursement on the basis of specified unit costs for labor, 
equipment and materials. Allowable overhead items are clearly defined 



andspecified in the contract. The counties are guaranteed 90 percent 
of the contract amount, plus there is provision for a 10 percent over- 
rlm. Contract counties may request an advance partial payment For 
routine maintenance to be performed in the amount of 12.5 percent of the 
current fiscal year budget. This advance is not recovered by the State, 
but carried forward and adjusted for the next fiscal year--unless the 
county invoice is not received within 30 days of the ending of the 
monthly reporting period. Ten full-time state auditors are assigned to 
audit the counties' (62) financial records to ensure compliance with the 
state maintenance contract and the accuracy of the maintenance reim- 
bursement request. 

Contracting on the basis of a defined maintenance work program provides 
the parameters of the work Lo be performed and an equitable basis for 
reimbursement. 

Levels of Service 

With the necessary additional resources based on the established main- 
tenance workload for the state primary miles, the counties would be able 
to provide the same levels of maintenance service currently provided by 
the Iowa DOT. However, highway and road system priorities could cause 
problems in the performance of specific work activities, such as snow 
removal. Although one agency would be performing the maintenance of all 
highways and roads, there would still be two separate and distinct 
systems--the state system and the county system. Jurisdictional re- 
sponsibility of the state primary system wo~lld remain with the state and 
responsiveness and priorities would need to be carefully spelled out in 
the agreement. 

Impact on State Highway Programs 

The annual state highway maintenance program performed by the Iowa DOT 
would be eliminated, or reduced severely, in those counties contracting 
to maintain the state primary roads. The Iowa DOT would probably need 
to retain the district-wide crews that perform specialized maintenance 
work, such as major bridge repairs. While the total maintenance work- 
load performed by the state would be reduced in proportion to the number 
of counties contracting to maintain the state primary system, it is 
unlikely that all of the counties would or could accept this additional 
maintenance responsibility. Therefore, the Iowa DOT would still be 
required to retain field maintenance capability and adequate resources. 

The quality and amount of maintenance work performed directly affects 
the current and future state primary improvement and rehabilitation 
program. Experience has demonstrated that inadequate maintenance 
increases physical deterioration and accelerates the time schedule for 
major rehabilitation. 

Contracting maintenance of the state primary miles to the counties will 
not reduce total maintenance costs to the state--unless the counties ran 



perform the same level of maintenance at lower unit costs. In fact, 
overall maintenance costs, could increase due to additional maintenance 
inspection and contract administration requirements by the state. 

Consolidating maintenance operations, case by case, through mutual 
investigation and agreement would present less risk than any sweeping 
consolidation change. Those state primary system maintenance operations 
with Low mileage or very few personnel would be potential candidates for 
consolidation either through 28E agreements with the county maintenance 
organization or within the current state organization itself, These 
would need to be examined on a case by case basis for feasibility. 

CITY MAINTENANCE OF URBAN PRIMARY EXTENSIONS 

State primary urban extensions total 1,351 miles. The state and cities 
have joint responsibility for these extensions. State maintenance 
responsibility is limited to the surface, curb to curb features (exclud- 
ing parking signs and parking lanes), traffic signs, pavement markings, 
bridges and snow removal from the traffic lanes. Other street main- 
tenance, including the removal of windrowed snow, sidewalks and all 
areas between the curb and the right of way line are the responsibility 
of the city. 

Currently, the Iowa DOT has maintenance agreements with 74 cities for 
maintenance of the state's responsibility on all, or a portion of the 
primary extensions. Approximately 200 miles, or 15 percent, of the 
primary extensions are maintained by the cities under maintenance 
agreements. Of the cities providing maintenance of the primary exten- 
sions, 31 have populations of 5,000 or more. Although this is 31 of the 
total 67 cities over 5,000 population, several cities only maintain a 
portion of the primary extension mileage. Frequently, the primary 
extension mileage maintained by the city consists only of segments in 
the downtown business area where the city would be rrquired to haul the 
snow from the street in any event. 

Although three cities of less than 5,000 population perform contract 
maintenance of state primary extensions, the majority of the cities of 
this size do not have the organization or resources to provide addi- 
tional maintenance services. It would not be feasible or economical for 
these cities to attempt maintenance of the primary extensions. The 
majority of the cities have only one or two state primary extensions 
within the corporate limits. Since most of the primary extensions 
continue through the city, maintenance by the Iowa DOT provides a 
continuous primary route segment from the rural portion, through the 
city and back to a rural section. This route continuity is beneficial 
for some maintenance operations, such as snow removal, and can be 
provided by the state maintenance personnel with minimal additional 
effort. Therefore, assessment of cities maintaining the extensions of 
the state primary system has been limited to cities over 5,000 popu- 
lation. 



Of the 1,351 miles of urban primary extensions, approximately 700 miles 
are in cities over 5,000 population. Currently, approximately 200 miles 
are maintained by the cities in this group. Thus, potentially the 
remaining 500 miles could be maintained by the respective cities. The 
impacts associated with this additional maintenance responsibility are 
addressed in the following sections. 

Resource Requirements 

Currently city personnel and equipment resources are utilized exclu- I( 
sively on current street maintenance functions. Additional resources 
would be required for cities to contract with the state to maintain the 
primary municipal extensions. The cities currently have partial main- 
tenance responsibility for these primary extensions and for individual 
cities the additional maintenance work performed by the Iowa DOT would 

i 
be minor in relation to the current city street maintenance workload. 
This is based on Lhe finding that all of the eight rities over 50,000 I 
population currently contract with the state to maintain all or a 
portion of the primary extensions within their jurisdiction. Without a 
clearly defined maintenance work program and corresponding resource 
requirements, it is not possible to determine the overall impact on 

I 
current personnel and equipment resources. 

I 

Since 36 of the cities have opted not to provide, through contract, 
maintenance on the primary extensions, there appear to be factors other 
than resource requirements that affected these decisions. In the sample 
cities contacted, inadequate cost reimbursement was cited frequently as 
the reason for not participating. Other cities indicated they currently 

I 
*auld not contrart to maintain the primary extensions under any con- I 

ditions. ( 

Maintenance Work P ' a m s  -- - I 
The capability to define maintenance work programs for the primary I 
extensions in each city exists within the Iowa DOT. The maintenance 
standards and feature inventory currently used to develop maintenance \ 
work programs for the state primary mileage maintained by the Iowa. DOT i 
could be modified and applied equally effectively for the primary 
municipal extensions in cities over 5,000 population. This would 
provide the state and the cities a clear definition and understanding of 
the maintenance work to be performed on these facilities, Additionally, 

I I 

the cities would be able to assess the impact on existing resources and 
make adjustments as required, or decline to contract for the primary 1, 
extension maintenance. i 

Maintenance Service Levels 

Maintenance service,: levels use by the Iowa DOT for the primary exten- 
sions, currc:ntly not maintained by t.he cities, coi11.d be used to define 
the amount of work to be provided by the cities, as well as the cor- 
responding maintenance service levels. By incorporating these items 



into the maintenance agreement with the city, the state coutd ensure 
that an adequate maintenance service level would be provjded. 

Contracting and Reimbursement - - 

The assessments and findings for county contract maintenance are equally 
applicable to city maintenance of the municipal primary extensions. 
Contracting on the basis of maintenance standards and defined mainte- 
nance work program provides a mutual agreement as to the work to be 
performed and an equitable basis for reimbursement. 

Current agreements For city maintenance of primary extension do not 
define service levels or the amount of routine maintenance to be pro- 
vided. Reimbursement to the cities for this work is $695 per lane mile 
for fiscal year 1986.g. Surface/roadway maintenance costs for all city 
streets reported by cities over 5,000 population in 1983 were approxi- 
mately $4,300 per street mile and $1,430 per lane mile. Undoubtedly, ' 
some of these costs were for maintenance of parking lanes and other 
features not a part of the state's maintenance responsibility on primary 
extensions. However, the reported costs are for all streets and typically 
maintenance costs for major arterial streets, such as the primary 
extensions, are higher than the average for all streets which include 
local access residential streets. 

Without improved maintenance cost reporting, it is not possible to 
accurately determine the actual maintenance costs required for the 
primary extensions. 

State Primary Program 

Additional use of city contract street mainlendnce of the primary 
extensions will not reduce the overall maintenance costs to the state, 
as long as the same level of service is provided by the cities as is 
currently provided by the Iowa DOT, And, in fact, the total maintenance 
costs to the state would increase i f  all city street maintenance agree- 
ments were based on defined workloads and actual maintenance costs 
reimbursed to the cities performing maintenance of the primary exten- 
sions. 

COUNTY MAINTENANCE OF CITY STREETS 

The maintenance of streets in some small Iowa cities is performed by the 
counties under 28E agreements as authorized by the Code of Iowa. 
Whether or not the cities contract with the counties for street main- 
tenance services is a decision made by the individual municipal gov- 
erning bodies. Frequently, this decision changes when the composition 
of the council or board changes. 

Of the ten sample cities less than 5,000 population contacted, all 
provide city street maintenance with city personnel, including three 

11 Iowa DOT Commission Order No. H-85-588, May 7, 1985. - 



cities less than 1,000 population. Discussions with these city repre- 
sentatives supported the questionnaire responses that better responsive- 
ness was the key factor in providing these services with city personnel. 
Typically, the cities and counties have a good rapport and provide 
mutual assistance in serving the needs of the residents. 

Reimbursement for srreet maintenance services provided by the counties 
is based on actual costs to the county at agreed to unit prices for 
labor, equipment and materials, plus any third party contract costs. On 
this basis, it does not cost the county to provide these services. 
There is no subsidy to the city. The counties' role is that of a 
private contractor. 

Unless cities of less than 1,000 population have unique circumstances 
and other requirements that support the retention of equipment for 
street maintenance work and sufficient personnel for other reasons, 
cities of this size should consider contracting these services with the 
county. However, there must be mutual agreement between the two juris- 
dictions as to the amount of  maintenance to be performed and method of 
reimbursement. Continuity of city and county maintenance policy supports 
contractual maintenance of this type and can result in better levels of 
maintenance service to the residents. 

PRIVATE CONTRACT MAINTENANCE 

Private contract maintenance offers public agencies the opportunity to 
provide specialized or additional maintenance work without large invest- 
ments for equipment and additional staffing. The experience and find- 
ings of the Iowa DOT typifies the findings of other agencies on the use 
of private contractors to perform all road and street maintenance in the 
jurisdiction. 

Specific maintenance work, such as pavement patching, crack sealing, 
slurry seals, seal coats, resurfacing/leveling and bridge painting, has 
proven very-cost effective and successful with private contractors, both 
by the Iowa DOT and the local jurisdictions. However, the contracting 
of all routine maintenance work for extended periods and work that 
involved responses to emergencies such as pavement blowups, accidents, 
traffic control failures and snow storms has not proven successful or 
cost-effective under current contracting procedures. Other cited 
contracting problems include inadequate equipment and lack of experienced/ 
qualified personnel to perform some of the maintenance work. 

Two of the sample Iowa counties also had experience with contracting the 
maintenance of all the gravel/earth roads in the county. One county 
terminated the contract after six months due to lack of responsiveness 
and poor workmanship. The other county's experience was favorable for 
2-3 years. Then the contractor began to increase the prices for pro- 
viding the maintenance service to the point where this county also 
terminated the contract. 



Advantages 

Some of the advantages associated with private contract maintenance by 
the Iowa DOT, cities, counties and other states are presented in this 
section. 

1. Reduced capital investment for equipment and physical plants. 

2 .  Lower unit maintenance costs for some maintenance functions. 

3. Elimination of the need to hire additional personnel and to arquire 
the equipment necessary to accommodate peak maintenance workloads. 

4. Reduced personnel and related overhead costs. 

5 .  Reduction in need for equipment repair facilities and personnel. 

Disadvantages 

Some of the disadvantages identified with contract maintenance may be 
contractor specific, but overall are representative of private con- 
tracting for maintenance. 

1. Lack of responsiveness to emergencies and timely scheduling of 
maintenance work. 

2. Tendancy to treat contract maintenance as fill-in work when re- 
sources are not required for other work. 

3. Lack of specialized equipment and personnel experienced in perform- 
ing maintenance. 

4. Contractors tend to avoid bidding on specific types of maintenance 
work, resulting in no bids or lack of competitive bidding. 

5. Improper and unsafe traffic control at work sites. 

6. Difficulty in defining measurable maintenance work units for con- 
tract awards and reimbursement. 

7. Maintenance inspection and quality control requirements by public 
jurisdictions. 

8. Impact on current personnel levels and under utilization of existing 
equipment and physical facilities. 

9. Jurisdictional responsibility and resulting tort liability remains 
with the governmental agency. 

10. Increased agency efforts to administer and audit private maintenance 
contracts. 



Management Responsibilities 

Private contracting of maintenance relieves the governmental agency of 
some of the management responsibility associated with the actual perfor- 
mance of the work and mobilization of the necessary resources. However, 
as noted previously, the agency retains responsibility and subsequent 
liability, as well as the majority of the nanagement responsibility for 
planning, budgeting, organizing, scheduling and controlling the main- 
tenance work. 

Figure 5-1 shows the respective management responsibilities for mainte- 
nance by contract and maintenance by governmental agency forces. 
Agencies contemplating the use of private contractor maintenance must 
thoroughly consider the potential long-term impacts as well as any 
short-term benefits. This is particularly critical when considering the 
contracting of the total maintenance work program. While initial 
contract costs may be favorable, the potential exists for major cost 
increases in the future, particularly after the governmental agency no 
longer has the resource capability to perform the work. Another major 
consideration involves the service level and quality of work and the 
resulting affect on the overall condition of the road system. Inade- 
quate maintenance increases road user costs as well as the costs for 
resurfacing, rehabilitation and other improvement programs. 



FIGURE 5-1 

COMPARISON OF MANAGEMENT RESPONSIBILITY 
FOR 

MAINTENANCE BY CONTRACT AND GOVERNMENT AGENCIES 

1. Planning Programming and Government Government 
Budgeting 

2. Organizing 
s Contract Documents Government Not Applicable 
c Equipment Contractor Government 
s Material Contractor Government 
s Work Force Contractor Government 
@ Payment Contractor Government 

3. SchedulingfDirecting 
c Maintenance Needs Government 

Contractor 
e Crew Mobilization Contractor Government 
r Scheduling Government 

Contractor 
s Work Assignment Contractor Government 
c Supervision Contractor Government 

4. Controlling 
s Payment Government Government 
s Quality Control Government Government 
e Work Accomplishment Contractor Government 
r Verification of Government Government 
Accomplishment 

s Productivity Contractor Government 
s Updating Planning Values Government Government 



APPENDIX 

SAMPLE QUESTIONNAIRES 

LETTER TO COUNTIES 

QUESTIONNAIRE 

LETTER TO CITIES 5,000 POPULATION AND GREATER 

QUESTIONNAIRE 

LETTER TO CITIES LESS THAN 5,000 POPULATION 

QUESTIONNAIRE 

QUESTIONNAIRE RESULTS 



Engineefing Management Services 
A Dtvcsjon of De Leuw. Calher 8 Cornuany 

LETTER TO COURTIES 

Our Ref 

Suite 300 
Six Montgomely Village Avenue 
Gaithersburg, Maryland 20879 
(301) 921 -9008 

June 15, 1984 

Dear 

The Iowa Highway Research Board recently approved the  award of an 
engineering study which is being conducted by De Leuw, Cather & Company, 
Engineering Management Services, fo r  an evaluation of public road 
administation and maintenance a l te rna t ives .  This study is a r e s u l t  of 
spec i f ic  recommendations made by the  Governor's Blue Ribbon Transportation 
Task Force i n  1982. The object ive is t o  provide addi t ional  information 
for  a l l  ju r i sd ic t ions  i n  Iowa on the  impacts associated with possible 
changes i n  construction and maintenance operations and jur i sd ic t iona l  
respons ib i l i t i es .  Any one of several  issues  could have a severe impact 
on t h e  financing and administration of public roads and s t r e e t s  i n  Iowa, 
a s  well  a s  t h e  leve l  of maintenance service  that is provided by each 
jur isdict ion.  

A study of t h i s  scope requires complete and accurate information on the  
current  s t a t u s  of public road administration, construction and maintenance 
operations from a l l  ju r i sd ic t ions  i n  Iowa. The r e s u l t s  of t h i s  study 
must be based on fac tua l  data from t h e  various Iowa jur isdict ions .  I n  
t h i s  regard, t he  enclosed questionnaire has been prepared t o  co l l ec t  the  
necessary information i n  a uniform format from each county. A Project  
Advisory Panel of county, c i t y  and s t a t e  representatives was appointed 
t o  define t h e  scope of work t o  review the  project  progress during the 
study. Enclosed is a list of t h e  panel members. 

The Iowa County Engineers Association and S ta t e  Association of  Counties 
a r e  aware of t h i s  study and have endorsed the  need for  an independent 
assessment t o  determine the  impacts associated with t h e  recommendations 
of t h e  1982 Transportation Task Force Report. 

Your ass is tance i n  providing the  requested information, or  having the  
information provided by t h e  appropriate ind iv idua l ( s ) ,  w i l l  ensure t ha t  
your county is  adequately represented i n  t h e  data bases t o  be u t i l i z e d  
i n  t h e  study analyses and evaluations. The r e s u l t s  o f  these analyses 



June 15, 1984 
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w i l l  provide the  ju r i sd ic t ions  a supportable base for  possible l e g i s l a t i v e  
act ions  t h a t  may be warranted i n  t h e  a reas  of public road administration 
and maintenance. 

I 
Please r e tu rn  a l l  questionnaires by July 16, 1984. Only by your completing 
and returning t h e  enclosed questionnaire w i l l  we be able t o  adequately 
represent your county i n  t h i s  study. Please contact me (515/292-0548) I 
i f  you have any questions about the  information requested o r  would l i k e  I 

add i t iona l  information on t h e  study. 
I 

Sincerely , 1 

JFB: sbf 
I 

enclosure 

I 
I 
I 



COUNTY DATA COLLECTION WORKSHEET 

IOWA PUBLIC ROAD ADMINISTRATION AND MAINTENANCE ALTERNATIVES 

The at tached data co l lec t ion  worksheet cons i s t s  of t h r ee  separate par ts .  

Pa r t  A -- Primarily yes/no questions with t h e  answers t o  be recorded 
on the  form. 

Par t  B -- Operational questions tha t  may require  supplemental infor-  
mat ion. 

Par t  C -- Naintenance and resource questions t ha t  require  supplemental 
information. 

Please provide answers t o  a l l  questions and provide supplemental information 
a s  requested. Any addi t iona l  information t h a t  you f e e l  would be usefu l  
t o  t h i s  study would a l s o  be appreciated. 

I f  you have questions on spec i f i c  items, please contact Joe Banks, Ames, 
Iowa (phone 515/292-05488). 

ALL FORMS ARE TO BE RETURNED BY JULY 16, 1984. 

Return to:  

Joseph F. Banks 
De Leuw, Cather & Company 
Sui te  300 
Six Montgomery Village Avenue 
Gaithersburg, MD 20879 



IOWA PUBLIC ROAD ADMINISTRATION AND MAINTENANCE ALTERNATIVES 
DATA COLLECION WORKSHEET 

COUNTY 

COUNTY QUESTIONNAIRE 
P a r t  A 

A .  The following group o f  ques t ions  requi re  answers on t h i s  form: 

1 .  Do you have highway design s t andarddgu ides  f o r  d i f f e r e n t  
h n c t i o n a l  c l a s s e s  o f  roads? 

Yes - No Specify: 1 / - - 
2. For "yes" answers, use Exhibi t  1 and compare your design 

standards/guides f o r  t h e  non-farm-to-market roads as  follows: 

( a )  For each t r a f f i c  volume group, check i f  t h e  design guides 
used a r e  the  same a s  the  S t a t e  DOT; 

(b) I f  & t h e  same a s  t h e  S t a t e  DOT, e n t e r  t h e  b a s i s  used 
and check t h e  appropriate  t r a f f i c  volume group(s)  ; 

( c )  For each t r a f f i c  volume group, check whether cons t ruc t ion  
by t h e  design guides  you use is more o r  less cos t ly  than 
t h e  S t a t e  DOT c r i t e r i a .  

NOTE: - If d i f f e r e n t  answers apply t o  f e d e r a l / s t a t e  (S) and 
l o c a l l y  (L) funded p ro jec t s ,  p lease  ind ica te  with 
an "L" and "S" t h e  response fo r  each. 

Complete Exhibit  1 f o r  t h e  following ca tegor i e s  a s  indicated:  

Geometric Guides 
Pavement Surface 
Shoulder Surface o r  Curb and Drain 
New Bridges 
Reconstructed Bridges 

I /  I f  genera l  AASHTO s tandards  a r e  u t i l i z e d ,  answer "AASHTO". Otherwise, - 
spec i fy  o t h e r  genera l ly  recognized b a s i s  o r  provide  examples. 



EXHIBIT 1 

COMPARISON OF DESIGN GUIDES 
FOR 

NON-FARM-TO-MARKET ROADS 

Tra f f i c  Volume Groups 

1,000 & 
More VPD 400-1000 VPD e . 0 0  VPD 0-100 VPD 

GEOMETRIC GUIDES 

( a )  Same a s  s t a t e  DOT - - - - 
(b) - 1 / - - - - 
(c )  more/less cos t ly  than - more - more - more - more 

s t a t e  - less - l e s s  - less - l e s s  

PAVEMEW SURFACE GUIDES 

( a )  same as s t a t e  DOT ,, - - - 
(b)  - - - - - 
(c) more/less cos t ly  than - more - more - more - more 

s t a t e  - less - l e s s  - less - l e s s  

SHOULDER SURFACE OR 
CURB AND DRAIN 

( a )  same a s  s t a t e  DOT - - - 
(b) - - - - - 
(c)  more/less cos t ly  than - more - more - more - more 

s t a t e  - l e s s  - l e s s  - l e s s  - l e s s  

NEW BRIDGES 

( a )  same a s  s t a t e  DOT - - - - 
more more - (b) more/less cos t ly  than - - more - more 

s t a t e  - l e s s  - l e s s  - l e s s  - l e s s  

RECONSTRUCTED BRIDGES 

( a )  same a s  s t a t e  DOT - - - - 
(b) more/less cos t ly  than - more - more - more - more 

s t a t e  - l e s s  - l e s s  - l e s s  - l e s s  ------------- 
I /  I f  geneml  AASHTO standards a r e  u t i l i z ed ,  answer "AASHTOtl. Otherwise - 

specify other  generally recognized basis  or provide examples. 
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3 .  Are S ta t e  o r  Federal design standards too high from the  standpoint 
of t he  amount of f inds ava i lab le  t o  the  county for  construction of 1 
needed f a c i l i t i e s ?  State :  .- Yes - No 

F e d e ~ a l :  - Yes - No 

4 Are you s a t i s f i e d  with t h e  current  percentage apportionments of road 
user  tax funds between the  s t a t e  and other leve ls  of government 
presuming jur i sd ic t iona l  r e spons ib i l i t i e s  do not change? 
Yes No - 
I f  your answer is no, please indicate  desirable  percentage changes 
on a separate page, giving reasons why these changes umld  provide a 1 
more equi table  or  benef ic ia l  apportionment. \ 

5. Tndicate t h e  p r i o r i t y  importance tha t  should be given to the  following I 
f a c to r s  i n  a l loca t ing  the  loca l  share  of road user  t ax  funds among 1 
l oca l  u n i t s  of government. Use 10 a s  the most important fac tor  and 
zero a s  no importance and assign p r i o r i t i e s  from 10-0 without 
attempting t o  assign r e l a t i v e  weights. 

Allocations Between/Among: \ 

COUNTIES & CITIES 

.- Highway Needs Inc~ud ing  
Local F a c i l i t i e s  

-- Highway Needs Excluding 
Local F a c i l i t i e s  

COUNTIES 

- Highway Needs Including 
Local Roads 

- Highway Needs Excluding 
Local Roads 

- Vehicle Miles (Volume x Miles) - Population 
( A l l  F a c i l i t i e s )  

-- Area - - - 
-- Vehicle Miles (Volume x Miles) I 

- - ( A l l  Roads) 

- Miles Including Local Roads 
I 
I 

- Miles Excluding Local Roads 

- Vehicle Registrations 

- Unit Construction Costs 
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6 .  Do you have a highway program which minimally r e s u l t s  i n  t he  establishment 
of a p r i o r i t y  l i s t i n g  of road locat ions  f o r  improvements? 
- Yes - No 

7. a. Do you employ maintenance "service l eve l  c r i t e r i a "  for  t h e  
d i f f e r en t  c lasses  of roads under your ju r i sd ic t ion  to develop 
your annual mintenance budget? - Yes - No 

b, I f  yes, check the  following a c t i v i t y  categories for  which 
c r i t e r i a  have been established: 

Snow Removal 
Patching 
Sealing 
Maintenance Overlay 
Gravel Replacement 
Shoulder Repair 
Curb and Drain Repair 
Traf f ic  Signing and S t r ip ing  
Signal Maintenance 
Other 

Yes - 

8. Do you make projections of spec i f ic  maintenance needs employing 
object ive c r i t e r i a  such as :  

Number 
No - Yes - of Years 

Established Surface Resealing Rates - - - 
Crack Inspection/Measurement - - - 
Gravel Depletion Inspection - - - 
Road Roughness or  Deflection Measurements - - - 

9. Do you use woutsiden (non-owned o r  managed) shops and mechanics for  
equipment repair /service? 

No - Often Seldom 

Major Repairs - - - 
Minor Repairs - - - 
Routine Service - - 

10, Do you have a preventive maintenance program for  your road equipment? 
- Yes - No 
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11.  a. Do you have an a n a l y t i c a l  procedure f o r  determining equipment 
sales/replacement/procurement? - Yes - No 

b. If yes ,  does it inc lude  t h e  following: 

(1)  p r o d u c t i v i t y  i n  terms of  work requirement? 
(2 )  r e p a i r  c o s t s  as compared t o  average p e r  p iece?  
(3) downtime f o r  r e p a i r s ?  
( 4 )  opera t ing  c o s t s  a s  compared with a l t e r n a t i v e s ?  
(5) its prevent ive  maintenance record? 
( 6 )  standby ve r sus  productive work time? 
(7)  p o s s i b i l i t i e s  o f  r e n t a l ?  
!8) shared  use? 

Yes - No - - - 

Do you use s t a t e  DOT c r i t e r i a ?  -; gu ide l ines?  ; procedures? - 
12. a .  Do you r e q u i r e  o r  permit ( d e l e t e  one) developers  o f  l a r g e  

p a r c e l s  o f  proper ty  t o  bui ld  s t r e e t s  wi th in  t h e  new development? 
- Yes - No 

b. If, answer t h e  following: 
Yes - No 

( 1 )  Inc ludes  a l l  s t r e e t s  - - 
( 2 )  Inc ludes  only proper ty  a c c e s s  s t r e e t s  - - 
(3 )  Must meet e s t a b l i s h e d  cons t ruc t ion/des ign  

s t andards  - - 
( 4 )  Are t h e  completed s t r e e t s  purchased and - -- 

charged t o  t h e  proper ty  owners through 
s p e c i a l  assessments  o r  f ront - foot  b e n e f i t s .  

I:?. a. How many l i a b i l i t y  c la ims,  r e l a t i n g  t o  road maintenance o r  
ope ra t ions ,  were f i l e d  a g a i n s t  your county i n  1981 -; 
1982 __; 1983 -. 

b. What was t h e  t o t a l  number and d o l l a r  va lue  o f  s e t t l e m e n t s  made 
i n  : 

1981 No, - $ 
1982 No. $ 
1983 No , $ 

14. With and without  changes i n  t h e  c u r r e n t  a l l o c a t i o n s  o f  t h e  RUTF 
between t h e  s t a t e  and l o c a l  u n i t s  of government, do you th ink  t h e  
c u r r e n t  mileage of t h e  system administered and maintained by t h e  
s t a t e  DOT should be: 

With Change Without Change 

Check one: Increased  - 
Decreased - 
No S i g n i f i c a n t  Change - 

I f  you wish, you may exp la in  your answer on a s e p a r a t e  sheet .  
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15. Should t h e  S t a t e ' s  weight enforcement ope ra t ions  be expanded t o  
provide  meaningful weight enforcement on l o c a l  roads  and s t r e e t s ?  
- Yes No 

16. Do you favor  t h e  con t inua t ion  o f  t h e  s p e c i a l  p rov i s ions  f o r  farm and 
a g r i b u l t u r a l  v e h i c l e s ?  

Yes - No - 
No weight l i m i t  on unl icensed 
a g r i c u l t u r a l  v e h i c l e  

Reduced r e g i s t r a t i o n  f e e s  - -- 
17. I n  your viewpoint which o f  t h e  following a r e a s  could be charged from 

t h e  e x i s t i n g  s i t u a t i o n  i n  o rde r  t o  provide improvements i n  cons t ruc t ion  
and maintenance ope ra t ions?  Check t h e  appropr i a t e  a r e a s  below: 

A c t i v i t i e s  

B e t t e r  
In te r -Cov ' t .  
Coordinat ion 
6 Cooperat ion 

A. System Planning 

8 .  Design 6 Construct ion 
(11  Res . ,Comerc la l .  

Farm Access Roads 
( 2 )  Col lec to r :  

0-400 A D T  - 
400-1000 ADT 
over  1000 ADT -- 

CHANGES NEEDED 

Consol idat l  on 
o f  Unrform 
Work Des yln 
Forces- w 

WT 
Trng. 
M a t e r i a l s  No 
k P1.0Rrams Change - 

C. Matalntemnce h Equip. Use 
( 1 )  Res., C o m e m l a l .  

Farm Acoess Roads - -- -- 
( 2 )  Col lec to r :  

0-400 ADT - -- - 
400-10W ADT -- -. 
over  1000 ADT - - -- 

D. Contract  Adm;nrstratlon - - 
E. Equipment Purchase -- -- - 

1' ~t i s  p o s s i b l e  t o  a c c o m p l l ~ h  this i n  d i f f e r e n t  ways n o t  n e c e s s a r i l y  
invo lv ing  any changes i n  b a s i c  j u r i s d i c t i o n a l  r . e spons lb i1 i t i e s .  

Prepared By: (Name) 

( T i t l e )  

Phone No. : 

Date: - 



COUNTY 
I 
I 

COUNTY QUESTIONNAIRE 
I 

P a r t  B 
I 
I 

I 
B, The fol lowing gmup  o f  ques t ions  may requ i re ,  i n  some cases ,  and do 

r e q u i r e ,  i n  o t h e r s ,  supplemental information.  Use s e p a r a t e  s h e e t  t o  
I 

p rovide  a d d i t i o n a l  information as necessary. P lease  note  number o f  
ques t ion  being answered. I 

18, a. Do you c o n t r a c t  any r o u t i n e  maintenance a c t i v i t i e s ?  
- Yes - No 

b. Do you c o n t r a c t  any major maintenance a c t i v i t i e s ?  
Yes -- No 

a .  Do you c o n t r a c t  paved re su r fac ing?  - Yes - No 

d. I)o you c o n t r a c t  g ranu la r  r e su r fac ing?  - Yes - No 

For each- answer, i d e n t i f y  t h e  a c t i v i t i e s  and t h e  amount (percentage)  
of expendi ture  f o r  each t h a t  is performed by con t rac t  f o r  t h e  most 
r e c e n t  year .  

A c t i v i t y  
Percent  

T o t a l  Expenditure Contracted 

19. a. Do you r e n t  o r  borrow equipment? 
- Yes - No 

b. Do you lend o r  l e a s e  equipment? 
- Yes - No 

I f  yes ,  p lease  provide  t y p i c a l  d e t a i l s .  

20, Outside of PAS o r  Farm-to-Market p r o j e c t s ,  a r e  your procedures and 
requirements  f o r  cons t ruc t ion  c o n t r a c t  advert isement ,  bidding,  
bonding, l e t t i n g ,  e t c . ,  e s s e n t i a l l y  t h e  same a s  those  o f  t h e  s t a t e  
DOT? - Yes - No. If, please  desc r ibe  any fundamental 
d i f f e rences .  
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21, a. Do you require  the  pre-qualif ication of construction contractors? 
Yes - No -. 

b. I f  yes,  a r e  your procedures and requirements basical ly  the  same 
as those employed by the s t a t e  DOT? - Yes - Mo . 

c. If, please indicate  t h e  requirements, i f  any, tha t  a r e  used? 

22. To what extent  ( i f  any) do you re ly  on t h e  s t a t e  DOT for  l e t t i n g  
county construction contracts?  Show percentage appl icab i l i ty  i n  
spaces provided: 

(1 )  Lett ing (advert is ing,  obtaining bids,  recommending award) 
Farm-to-Market funded pro jec t s  - 

(2)  Lett ing Other Locally Funded Pro jec t s  - 

Prepared By: (Name) 

( T i t l e )  

Phone No. : -- 
Date: 



COUNTY 1 
I 

COUNTY QUESTIONNAIRE 
P a r t  C I 

I 

C. Supplemental informat ion ,  on s e p a r a t e  pages, is requ i red  f o r  a l l  o f  
t h e  fol lowing group o f  ques t ions .  Note number o f  ques t ion  being 
answered. 

23. P lease  provide  a l i s t i n g  o f  your major equipment showing type,  
numbers o f  p i eces ,  s i z e  o r  capac i ty  des igna t ion ,  age, c u r r e n t  
s e r v i c e a b i l i t y ,  and t y p i c a l  (es t imated  o r  recorded) hours o f  a c t u a l  

I I 
use  p e r  month i n  win te r  and summer, Also show pro jec ted  a c q u i s i t i o n s /  
d i s p o s a l s  dur ing  ca lendar  1984 and 1985. 1 

I 

?4. Assume you a r e  going t o  l e t  a oons t ruc t ion  c o n t r a c t  i n  t h e  fol lowing 
circumstances us ing  your t y p i c a l  admin i s t r a t ive  ~ 9 d  s t a f f i n g  arrange- 
ments, p l ease  provide  d e t a i l s  ind ica ted  below: - 
Descr ip t ion  o f  Work: Construct ion on completely new grade,  inc luding 
new pavement, or r econs t ruc t ion  o f  equ iva len t  scope. s 

! 
Road Se rv ice  Category: The r u r a l  road w i l l  possess  f e a t u r e s  t y p i c a l  
of t h e  des ign  s t a n d a r d s  you employ i n  t h e  environment o f  your 
county. !&en opened t o  t r a f  f i e ,  it i s  expected t o  c a r r y  over  400 VPD. I 

Grading Paving I 
Typical  P roJec t  Mileage 
Typical  P r o j e c t  Duration 
Adminis t ra tor  o r  P r o j e c t  Manager 
Asst, Engineer o r  Chief Inspec to r  
Survey Pa r ty  Chief o r  Instrument  Man 
Other  Survey Crew 
Grading and Drainage Inspect ion  
Paving o r  S t r e e t  Inspect ion  
P lan t  Inspect ion  
C l e r i c a l  S t a f f  

mi les  
months 
man-days 
man-days 
man-day s 
man-days 1 
man-days ' I 
man-days 
man-days 
man-days 
man-days 

I 

Best  judgments a r e  reques ted  i n  providing these  answers. The 
o b j e c t i v e  is t o  determine t y p i c a l  d i f f e r e n c e s  of magnitude i n  t h e  
way t h e  same p r o j e c t s  may be administered a t  d i f f e r e n t  j u r i s d i c t i o n a l  
l e v e l s .  



Questionnaire (Cf 
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25. (In a road map of your county, please show the  following: 

a. I f  t h e  answer t o  Question 7 (Pa r t  A) was yes, show your main 
road system d i s t i nc t ions  for  maintenance (color  routes and 
provide code) ; 

b. location of  main maintenance o f f i ce ;  

c. location of major equipment yard and repa i r  shop f a c i l i t i e s ;  
I 

d, o ther  garages/locations where personnel report  and/or equipment 
is stored. 

NOTE : - Ident i fy  the  main maintenance of f ice  and garage location 
with a unique code number. Unless locations a r e  already numbered 
(coded) start with '1' f o r  t h e  main maintenance location and continue 
i n  sequence u n t i l  a l l  locations a r e  numbered. 

26. Iden t i fy  t h e  personnel and equipment normally assigned t o  each 
location ident i f ied  i n  Question 25 according t o  t he  breakdown shown 
i n  Exhibit 2. A s  appropriate,  show separate for  year-round, winter 
and summer. 

27. Please indicate  se rv ices  t h a t  a r e  provided for  c i t i e s  o r  t he  s t a t e  
pertaining t o  f a c i l i t i e s  and a c t i v i t i e s  t ha t  a r e  not l ega l ly  the  
county's respons ib i l i ty  including reimbursement arrangements -- show 
how c o s t s  and reimbursement re la te .  

28. Indicate arrangements with c i t i e s  for  maintenance o r  t r a f f i c  operations 
on county i n t e r e s t  f a c i l i t i e s  where reimbursement i s  paid t o  the  
c i t i e s ,  along with t he  basis  of reimbursement. 

Prepared By: (Name) 

( T i t l e )  

Phone No. : 

Date: 





LETTER TO CITIES 5,000 PCPULATION AND GREATER --- 

Englneerlng Management Services 
A Division of O e  Leuw. Cather 8 Company 

Our Ref: 

Suite 300 
Six Montgomery Village Avenue 
Gaithersburg, Maryland 20879 
(301) 921-9008 

June 15, 1984 

Dear 

The Iowa Highway Research Board recent ly  approved t h e  award of  an 
engineering study which is  being conducted by De Leuw, Cather & Company, 
Engineering Management Services,  fo r  an evaluat ion of  public road 
administrat ion and maintenance a l t e r n a t i v e s .  This study is  a r e s u l t  of 
s p e c i f i c  recommendations made by t h e  Governor's Blue Ribbon Transporta- 
t i on  Task Force i n  1982. The objec t ive  is t o  provide addi t ional  informa- 
t i on  fo r  a l l  j u r i sd i c t ions  i n  Iowa on t h e  impaots associated with 
poss ib le  changes i n  construct ion and maintenance operat ions and jur i sd ic-  
t i o n a l  r e s p o n s i b i l i t i e s .  Any one o f  s eve ra l  i s s u e s  could have a severe  
impact on t h e  f inancing and administrat ion of public  roads and s t r e e t s  
i n  Iowa, a s  well  as t h e  l e v e l  of maintenance s e r v i c e  t h a t  i s  provided by 
each ju r i sd i c t ion .  

A study of t h i s  scope requires  complete and accurate  information on t h e  
cur rent  s t a t u s  of public  road administrat ion,  construct ion and mainte- 
nance operat ions from a l l  j u r i sd i c t ions  i n  Iowa. The r e s u l t s  o f  t h i s  
study must be based on f ac tua l  data  from t h e  various Iowa jur i sd ic t ions .  
In  t h i s  regard, t h e  enclosed quest ionnaire  has  been prepared t o  c o l l e c t  
t h e  necessary information i n  a uniform format from each c i t y .  A Pro jec t  
Advisory Panel of  c i t y ,  county and state representa t ives  was appointed 
t o  de f ine  t h e  scope of work t o  review t h e  pro jeot  progress during t h e  
study. Enclosed is a list o f  t h e  panel members. 

The League o f  Iowa Municipal i t ies  and Iowa Chapter, American Public 
Works Association a r e  aware o f  t h i s  study and have endorsed t h e  need f o r  
an independent assessment t o  determine t h e  impacts associated with t h e  
recommendations of t h e  1982 Transportation Task Force Report. 



June 15, 1984 
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Your a s s i s t a n c e  i n  providing t h e  requested information, o r  having t h e  
information provided by t h e  appropriate  i n d i v i d u a l ( s ) ,  w i l l  ensure t h a t  

I 
your c i t y  is adequately represented i n  t h e  da ta  bases t o  be u t i l i z e d  i n  I 
t h e  study analyses  and evaluations. The r e s u l t s  of these analyses w i l l  1 
provide t h e  j u r i s d i c t i o n s  a supportable base f o r  poss ib le  l e g i s l a t i v e  
ac t ions  t h a t  may be warranted i n  t h e  a reas  of public  road administrat ion 
and maintenance. 1 

Please r e t u r n  a l l  ques t ionnai res  by July 16, 1984. Only by your com- 
p le t ing  and re turn ing  t h e  enclosed quest ionnaire  w i l l  we be able t o  
adequately represent  your c i t y  i n  t h i s  study. Please contact me a t  
(515/292-05'18) i f  you have any quest ions about t h e  information requested 
o r  would l i k e  add i t iona l  information on the  study. 

S incere ly ,  

Pr inc ipa l  Inves t iga tor  



CITY DATA COLLECTION WORKSHEET 

IOWA PUBLIC ROAD ADMINISTRATION AND MAINTENANCE ALTERNATIVES 

The a t t ached  d a t a  c o l l e c t i o n  worksheet c o n s i s t s  of t h r e e  s e p a r a t e  p a r t s .  

P a r t  A -- Primarily yes/no ques t ions  with t h e  answers t o  be recorded 
on t h e  form. 

P a r t  B -- Operat ional  ques t ions  t h a t  m y  r e q u i r e  supplemental i n f o r -  
mation, 

P a r t  C -- Maintenance and resource  ques t ions  t h a t  r e q u i r e  supplemental 
information,  

P lease  provide answers t o  a l l  ques t ions  and provide supplemental i n fo rna t ion  
a s  requested.  Any a d d i t i o n a l  information t h a t  you f e e l  would be use fu l  
t o  t h i s  s tudy would a l s o  be apprec ia ted .  

I 

I f  you have ques t ions  on s p e c i f i c  i tems,  p lease  c o n t a c t  Joe Banks, Ames 
Iowa (phone 515/292-0548). 

ALL FORMS ARE TO BE RETURNED BY JULY 16 ,  1984. 

Return t o :  

Joseph F. Banks 
De Leuw, Cather & Company 
S u i t e  300 
S i x  Montgomery Vi l lage  Avenue 
Gaithersburg,  MD 20879 



IOWA PUBLIC ROAD ADMINISTRATION AND MAINTENANCE ALTERNATIVES 
DATA COLLECTION WORKSHEET 

(5,000 and Greater Population) 

CITY 

CITY QUESTIONNAIRE 
Pa r t  A 

A. The following group of questions require  answers on t h i s  form: 

1. Do you have highway design standards/guides for  d i f f e r e n t  
functional c lasses  of  s t r e e t s ?  

1/ - - Yes - No Specify: 

2, For "yesw answers, use Exhibit 1 and compare your design 
standards/guides f o r  the  non-FAUS s t r e e t s  a s  follows: 

( a )  For each t r a f f i c  volume group, check i f  the  design guides 
used a r e  t he  same a s  the  S t a t e  DOT; 

(b) I f  & t he  same a s  t h e  S ta te  DOT, en t e r  t he  bas i s  used 
and check the appropriate t r a f  f i c  volume group ( s )  ; 

( c )  For each t r a f f i c  volume group, check whether construction 
by the design guides you use is more or  l e s s  cost ly  than 
the  S t a t e  DOT c r i t e r i a .  

NOTE : - I f  d i f f e r en t  answers apply to  federa l / s ta te  (Sf and 
local ly  (L) funded projects ,  please indicate with 
an "L" and "S" the  response for  each. 

Complete Exhibit 1 fo r  t he  following categories a s  indicated: 

Geometric Guides 
Pavement Surface 
Shoulder Surface o r  Curb and Drain 
New Bridges 
Reconstructed Bridges 

1/ I f  general AASHTO standards a r e  u t i l i zed ,  answer "AASHTO". Otherwise, - 
specify other  generally recognized basis  o r  provide examples, 



EXHIBIT 1 

COMPARISON OF DESIGN GUIDES 
FOR 

NON-FAUS STREETS 

Tra f f i c  Volume Groups 

5,000 br 
More VPD 1,000-5.000 VPD 100-1,000 VPD 0-100 VPD 

GEOMETRIC GUIDES 

( a )  Same a s  s t a t e  DOT - A 

( b )  - 1 / - - - - 
(c )  more/less cos t ly  than - more - more - more - more 

s t a t e  l e s s  - l e s s  - l e s s  - l e s s  

PAVEMENT SURFACE GUIDES 

( a )  same a s  s t a t e  DOT - - - - 
(b) - - - - 
( c )  more / lesscos t ly  than - more - more - more - more 

s t a t e  - less - l e s s  - l e s s  - l e s s  

SHOULDER SURFACE OR 
CURB AND DRAIN 

I ( a )  same a s  s t a t e  DOT ,/ - - - - 
(b) - - - - - 
(c) more/less cos t ly  than more - more - more - more 

s t a t e  l e s s  - l e s s  - l e s s  - l e s s  

NEW BRIDGES 

( a )  same a s  s t a t e  DOT - - - 
( b )  more/less cost ly  than - more A more - more - more 

s t a t e  - l e s s  - l e s s  - l e s s  l e s s  

RECONSTRUCTED BRIDGES 

( a )  same a s  s t a t e  DOT - - - 
(b) more/less cos t ly  than more - mor e - more more 

s t a t e  - l e s s  - l e s s  - l e s s  - l e s s  -------..----- 

I /  I f  general AASHTO standards a r e  u t i l i z e d ,  answer "AASHTO". Otherwise - 
specify o ther  generally recognized basis  o r  provide examples. 



Ques t ionna i re  (A) 
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3 .  Are S t a t e  o r  Federa l  des ign  s t andards  t o o  high from t h e  s tandpoint  
o f  t h e  amount o f  funds a v a i l a b l e  t o  t h e  c i t y  fo r  cons t ruc t ion  of 
needed f a c i l i t i e s ?  S ta t e :  - Yes - No 

Federal :  - Yes - No 

4 Are you s a t i s f i e d  wi th  t h e  c u r r e n t  percentage apportionments of road 
u s e r  tax funds between t h e  state and o t h e r  l e v e l s  o f  government 
presuming j u r i s d i c t i o n a l  r e s p o n s i b i l i t i e s  do not change? 
Yes - No - 

I 

If Your answer is no, p l ease  i n d i c a t e  d e s i r a b l e  percentage changes 
on a s e p a r a t e  page, g iv ing  reasons why these  changes would provide  a  
more e q u i t a b l e  or  b e n e f i c i a l  apportionment. I 

I 
5. I n d i c a t e  t h e  p r i o r i t y  importance t h a t  should be g iven t o  t h e  fol lowing 

f a c t o r s  i n  a l l o c a t i n g  t h e  l o c a l  s h a r e  o f  road u s e r  t a x  funds among 
l o c a l  u n i t s  o f  government. Use 10 as t h e  most important  f a c t o r  and 
zero  a s  no importance and a s s i g n  p r i o r i t i e s  from 10-0 without 
a t tempt ing  t o  a s s i g n  r e l a t i v e  weights. I 

Allocat ions  Between/Among: 

COUNTIES & CITIES CITIES 

Highway Needs Including - Highway Needs Inc luding 
Local F a c i l i t i e s  Local S t r e e t s  i 

- Highway Needs Excluding 
Local F a c i l i t i e s  

- Highway Needs Excluding 1 
Local S t r e e t s  \ 

- Vehicle Miles (Volume x Miles) - Population 
( A l l  F a c i l i t i e s )  

- Area 
- 

- Traf f i c  Volume ( A l l  S t r e e t s )  1 
i - 

- Miles Including Local S t r e e t s  , 
I - Miles Excluding Local S t r e e t s  

- Vehicle Reg i s t r a t ions  

- U n i t  Construct ion Cos t s  



Ques t ionna i re  ( 8 )  
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6. Do you have a highway program which minimally r e s u l t s  i n  t h e  es tabl i shment  
o f  a p r i o r i t y  l i s t i n g  o f  street l o c a t i o n s  f o r  iq rovement s?  
- Yes - No 

7. a. Do you employ maintenance "serv ice  l e v e l  c r i t e r i a "  f o r  t h e  
d i f f e r e n t  c l a s s e s  o f  s t r e e t s  under your j u r i s d i c t i o n  t o  develop 
your annual maintenance budget? - Yes No 

b. I f  yes ,  check t h e  fol lowing a c t i v i t y  c a t e g o r i e s  f o r  which 
criteria have been es t ab l i shed :  

Yes - No - 
Snow Removal 
Patching 
Seal ing  
Maintenance Overlay 
Gravel Replacement 
Shoulder Repair  
Curb and Drain Repair 
T r a f f i c  S igning and S t r i p i n g  
Signal  Maintenance 
Other 

8. Do you make p r o j e c t i o n s  o f  s p e c i f i c  maintenance needs employing ~ o b j e c t i v e  c r i t e r i a  such a s :  

Number 
No - Yes - of  Years 

Es tabl i shed Surface  Reseal ing Rates - - - 
Crack Inspection/Measurement - - - 
Gravel Depletion Inspect ion  - - - 
Road Roughness o r  Def lec t ion  Measurements - - - 
Other - - - 

- - - 
9. Do you use "outs ideu  (non-owned o r  managed) shops and mechanics f o r  

equipment r epa i r / se rv ice?  
No - - Often Seldom 

Major Repairs - - - 
Minor Repairs - - - 
Routine S e r v i c e  - - - 

10. Do you have a prevent ive  maintemnce program f o r  your s t r e e t  equipment? 
- Yes - No 



Ques t ionna i re  ( A )  
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1 1 .  a .  Do you have an a n a l y t i c a l  procedure f o r  determining equipment 
sales/replacement/procurement? - Yes - No 

If yes ,  does it inc lude  t h e  following: 

p roduc t iv i ty  i n  terms o f  work requirement? 
r e p a i r  c o s t s  a s  compared t o  average p e r  p iece?  
downtime f o r  r e p a i r s ?  
ope ra t ing  c o s t s  a s  compared with a l t e r n a t i v e s ?  
i ts prevent ive  maintenance record? 
standby ve r sus  product ive  work time? 
p o s s i b i l i t i e s  o f  r e n t a l ?  
shared use? 

Do you use s t a t e  DOT c r i t e r i a ?  ; guidel ines?  -, procedures? - 

12. a .  Do you r e q u i r e  o r  permit ( d e l e t e  one) developers  of  l a r g e  
p a r c e l s  of proper ty  t o  bu i ld  s t r e e t s  wi th in  the  new development? 
- Yes - No 

b. I f  yes ,  answer t h e  fol lowing:  
Yes - No - 

( 1 )  Inc ludes  a l l  s t r e e t s  - - 
( 2 )  Inc ludes  only property a c c e s s  s t r e e t s  - - 
( 3 )  Must meet e s t a b l i s h e d  cons t ruc t ion/des ign  

s t andards  - - 
( 4 )  Are the  completed s t r e e t s  purchased and - - 

charged t o  t h e  proper ty  owners through 
s p e c i a l  assessments  o r  f ront - foot  bene f i t s .  

13. a .  How many l i a b i l i t y  c l a ims ,  r e l a t i n g  t o  s t r e e t  maintenance o r  
ope ra t ions ,  were f i l e d  a g a i n s t  your county i n  1981 -; 
1982 i 1983 -. 

b. What was t h e  t o t a l  number and d o l l a r  value o f  s e t t l e m e n t s  made 
in :  

1981 No. $ 
1982 No. $ 
1983 No. $ 

14. With and without  changes in t h e  c u r r e n t  a l l o c a t i o n s  o f  t h e  RUTF 
between t h e  state and l o c a l  u n i t s  of government, do you th ink  t h e  
c u r r e n t  mileage of t h e  system administered and maintained by t h e  
state DOT should be: 

With Change Without Change 

Check one: Increased  - 
Decreased - 
No S i g n i f i c a n t  Change - 

If you wish, you may exp la in  your answer on a s e p a r a t e  shee t .  
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15. Should t h e  S t a t e ' s  weight enforcement ope ra t ions  be expanded t o  
provide  meaningful weight enforcement on l o c a l  roads  and s t r e e t s ?  
- Yes - No 

16. Do you favor  t h e  con t inua t ion  o f  t h e  s p e c i a l  provis ions  f o r  farm and 
8 g r i c u 3 t u r a l  veh ic l e s?  

Yes - No - 
No weight l i m i t  on unl icensed 
a g r i c u l t u r a l  v e h i c l e  

Reduced reg i - s t r a t ion  f e e s  - - 
17. I n  your viewpoint which of  t h e  fol lowing a r e a s  could be changed from 

t h e  e x i s t i n g  s i t u a t i o n  i n  o r d e r  t o  provide  improvements i n  cons t ruc t ion  
and maintenance opera t ions?  Check t h e  appropr i a t e  a r e a s  below: 

Be t t e=  
Inter-Cov ' t .  
Coordinat ion 

A c t i v i t i e s  h Cooperation 

A .  System Plannlng 

R .  Deslgn h Cons t ruc t ion  
( 1 )  R e s . , C o m e m i a l ,  

Farm Access Roads 
( 2 )  C o l l e c t o r :  

0-100 ADT 
100-1000 ADT -- 
1000-5000 ADT 

C. b ~ n t e n a n c e  & Equlp. Use 
( 1 )  Res., Connoercial. 

Farm Access Roads 
( 2 )  Col lec to r :  

0-100 ADT 
100-1000 A D 1  
1000-5000 A D 1  

D. C o n t ~ a e t  Admrnls t ra t ion 

E. Egulpment Purchase 

CHANCES NEEDED 

Consol idat ion 
OF Unlform 
Work 

1 / 
Design 

Forces  - -- Guides 
No 
Change 

- 

1' I t  is  p o s a l b l e  t o  accomplish t h i s  i n  d i f f e r e n t  vaya n o t  n e c e s s a r i l y  
invo lv ing  any changes in b a s i c  j u r i s d i c t i o n a l  r e s p o n s i b i l l t l e a .  

Prepared By: (Name) 

( T i t l e )  

Phone No. : 

Date : 

A - 2 3  



CITY 

CITY QUESTIONNAIRE 
Pa r t  B 

B. The following group of questions may require,  i n  some cases,  and do 
require,  i n  others,  supplemental information. Use separate sheet  t o  

I 
1 

provide addi t iona l  information a s  necessary. Please note number of 
question being answered. I 

18. a .  Do you contract  any rout ine maintenance a c t i v i t i e s ?  
i 

- Yes - No 
I 

b. Do you contract  any major maintenance a c t i v i t i e s ?  
- Yes - No 

c. Do you contract  paved resurfacing? - Yes - No 

d. Do you contract  granular resurfacing? - Yes - No 1 
I 

For each yes answer, iden t i fy  t h e  a c t i v i t i e s  and t h e  amount (percentage) 
of expenditure for  each tha t  is performed by contract  for  the  most 
recent year. 

Activity 
Percent 

Total  Expenditure Contracted 

19. a. Do you r en t  o r  bormw equipment? 
- Yes - No 

b. Do you lend o r  lease  equipment? 
- Yes - No 

If yes, please provide typ ica l  de t a i l s .  

20. Outside of FAUS, a r e  your procedwes and requirements for  construction 
contract  advertisement, bidding, bonding, l e t t i n g ,  e tc . ,  essen t ia l ly  
t he  same a s  those of t he  s t a t e  DOT? - Yes - No. If, 
please describe any fundamental differences.  
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21. a. Do you r e q u i r e  t h e  p r e - q u a l i f i c a t i o n  o f  c o n s t ~ c t i o n  con t rac to r s?  
Yes - No -* 

b. I f  yes ,  are your procedures and requirements  b a s i c a l l y  t h e  same 
as those employed by t h e  state DOT? - Yes - No. 

c. unq, p lease  i n d i c a t e  t h e  requirements ,  i f  any,  t h a t  a r e  used? 

22. To what e x t e n t  ( i f  any) do you r e l y  on t h e  state DOT f o r  l e t t i n g  
c i t y  s t r e e t  c o n s t r u c t i o n  c o n t r a c t s ?  Show percentage a p p l i c a b i l i t y  
i n  spaces  provided: 

( 1 ) L e t t i n g  ( a d v e r t i s i n g ,  ob ta in ing  b ids ,  recommending award) 
FAUS Funded P r o j e c t s  

( 2 )  L e t t i n g  Other  S t a t e  Funded P r o j e c t s  
I 

( 3 )  L e t t i n g  Other  Local ly  Funded P r o j e c t s  

I Prepared By: (Name) 

( T i t l e )  

Phone No.: 

Date: 



CITY 

CITY QUESTIONNAIRE 
P a r t  C 

C. Supplemental information,  on s e p a r a t e  pages, is requ i red  for a l l  o f  
t h e  fol lowing group o f  ques t ions .  Note number o f  ques t ion  being 
answered. 

23. P lease  provide a l i s t i n g  o f  your major equipment showing type,  
numbers o f  p i eces ,  s i z e  o r  c a p a c i t y  des ignat ion ,  age ,  c u r r e n t  
s e r v i c e a b i l i t y ,  and t y p i c a l  ( e s t ima ted  o r  recorded) hours o f  a c t u a l  
use  p e r  month i n  winter  and summer. Also show pro jec ted  a c q u i s i t i o n s /  
d i s p o s a l s  dur ing  f i s c a l  y e a r s  1984 and 1985. 

24. Assume you a r e  going t o  let  a cons t ruc t ion  c o n t r a c t  i n  t h e  fol lowing 
circumstances us ing  your t y p i c a l  a d m i n i s t r a t i v e  if9d s t a f f i n g  arrange- 
ments, p lease  provide  d e t a i l s  ind ica ted  below: - 
Descr ip t ion  o f  Work: Major cons t ruc t ion  inc luding paving, curb  and 
g u t t e r  and s u r f a c e  dra inage  provis ions .  

S t r e e t  Se rv ice  Category: The street is i n  a developing commerical 
a r e a  with a mixture o f  o ld  r e s idences  and shops and w i l l  possess  
f e a t u r e s  t y p i c a l  o f  t h e  des ign  s t andards  you employ i n  your c i t y  f o r  
a 2-lane f a c i l i t y  with parking  provided on both s ides .  

Grading Paving 

Typical  P r o j e c t  Mileage 
Typical  P r o j e c t  Duration 

thousand ,ft. 
mon t h s  

Administrator  o r  P r o j e c t  Manager man-days 
Asst. Engineer o r  Chief Inspec to r  man-days 
Survey Par ty  Chief o r  Instrument Man man-days 
Other  Survey Crew man-days 
Grading and Drainage Inspect ion  man-days 
Paving o r  S t r e e t  Inspec t ion  
P l a n t  Inspect ion  
C l e r i c a l  S t a f f  

man-days 
man-days 
man-days 
man-days 

.L/ Best  judgments a r e  reques ted  i n  providing these  answers. The 
o b j e c t i v e  is t o  determine t y p i c a l  d i f f e r e n c e s  o f  magnitude i n  t h e  
way t h e  same p r o j e c t s  may be administered a t  d i f f e r e n t  j u r i s d i c t i o n a l  
l e v e l s .  
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25. On a s t r e e t  map o f  your c i t y ,  p l ease  show t h e  following: 

a, If t h e  answer t o  Question 7 ( P a r t  8 )  was yes ,  show your main 
street system d i s t i n c t i o n s  f o r  maintenance ( co lo r  routes  and 
provide  code) ; 

b, l o c a t i o n  o f  main maintenance o f f i c e ;  

c .  l o c a t i o n  o f  major equipment yard and r e p a i r  shop f a c i l i t i e s ;  

d. o t h e r  ga rages / loca t ions  where personnel  r e p o r t  and/or  equipment 
is s to red .  

NOTE : - I d e n t i f y  t h e  main maintenance o f f i c e  and garage l o c a t i o n  
wi th  a unique code number. Unless l o c a t i o n s  a r e  a l r eady  numbered 
(coded) start with ' 1 '  f o r  t h e  main maintenance loca t ion  and cont inue  
i n  sequence u n t i l  a l l  l oca t ions  a r e  numbered. 

26, I d e n t i f y  t h e  personnel  and equipment normally ass igned t o  each  
l o c a t i o n  i d e n t i f i e d  i n  Ques t ion  25 according t o  t h e  breakdown shown 
i n  Exh ib i t  2. A s  appropr i a t e ,  show s e p a r a t e  f o r  year-round, w i n t e r  
and summer. 

27. P lease  i n d i c a t e  s e r v i c e s  t h a t  a r e  provided f o r  t h e  county o r  t h e  
s t a t e  p e r t a i n i n g  t o  f a c i l i t i e s  and a c t i v i t i e s  t h a t  a r e  not l e g a l l y  
your r e s p o n s i b i l i t y  inc luding reimbursement arrangements -- show how 
c o s t s  and reimbursement r e l a t e .  

28. I n d i c a t e  arrangements with t h e  county o r  t h e  s t a t e  f o r  maintenance 
o r  t r a f f i c  ope ra t ions  on c i t y  i n t e r e s t  f a c i l i t i e s  where reimbursement 
is paid  t o  t h e  county o r  s t a t e ,  a long  with t h e  b a s i s  of reimbursement. 

Prepared By: (Name) 

( T i t l e )  

Phone No. : 

Date: 
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Engineering Management Sewices 
A Division of De Leuw. Cather & Company 

Suite 300 
Six Montgomery V~llage Avenue 
Gallhersburg, Maryland 20879 

l.!:T'l.'EK 'TO CTTIFS LESS TFIAN 5 ,  000 P0PULATI.ON 

Our Rel.: 

June 15, 1984 

Dear ma yo^ : 

The Iowa Highway Research Board r e c e n t l y  approved t h e  award o f  an 
engineer ing  s tudy which i s  being conducted by De Leuw, Cather  t? Company, 
Engineering Management Se rv ices ,  f o r  an evalua t ion  o f  pub l i c  road 
admin i s t r a t ion  and maintenance a l t e r n a t i v e s .  This s tudy i s  a r e s u l t  of 
s p e c i f i c  recommendations made by t h e  Governor's Blue Ribbon Transporta- 
t i o n  Task Force i n  1982. The o b j e c t i v e  is t o  provide  a d d i t i o n a l  informa- 
t i o n  f o r  a l l  j u r i s d i c t i o n s  i n  Iowa on t h e  impacts a s s o c i a t e d  wi th  
p o s s i b l e  changes i n  cons t ruc t ion  and maintenance opera t ions  and ju r i sd ic -  
t i o n a l  r e s p o n s i b i l i t i e s .  Any one o f  s e v e r a l  i s s u e s  could have a s e v e r e  
impact on t h e  f inancing  and admin i s t r a t ion  o f  pub l i c  roads  and streets 
i n  Iowa, as wel l  as t h e  l e v e l  o f  maintenance s e r v i c e  t h a t  is  provided by 
each j u r i s d i c t i o n .  

A s tudy o f  t h i s  scope r equ i re s  complete and accura te  information on t h e  
c u r r e n t  s t a t u s  of pub l i c  road admin i s t r a t ion ,  cons t ruc t ion  and mainte- 
nance opera t ions  from a l l  j u r i s d i c t i o n s  i n  Iowa. The r e s u l t s  o f  t h i s  
s tudy must be based on f a c t u a l  d a t a  f r o m  t h e  va r ious  lowa j u r i s d i c t i o n s o  
I n  t h i s  regard,  t h e  enclosed ques t ionna i re  has  been prepared t o  o o l l e c t  
t h e  necessary information i n  a uniform format fmm each c i t y .  A P r o j e c t  
Advisory Panel o f  c i t y ,  county and state r e p r e s e n t a t i v e s  was appointed 
t o  d e f i n e  t h e  scope of work t o  review t h e  p r o j e c t  p rogress  duping t h e  
s tudy.  Enclosed i s  a list o f  t h e  panel  members. 

The League o f  Iowa Munic ipa l i t i e s  and Iowa Chapter, American Publ ic  
Works Associat ion a r e  aware o f  t h i s  s tudy and have endorsed t h e  need f o r  
an  independent assessment t o  determine t h e  impacts a s s o c i a t e d  with t h e  
recommendations o f  t h e  1982 Transpor ta t ion  Task Force Report. 



June 15, 1984 
Page Two 

Your a s s i s t a n c e  i n  providing t h e  reques ted  information, o r  having t h e  
information provided by t h e  appropr i a t e  i n d i v i d u a l ( s ) ,  w i l l  ensu re  t h a t  
your c i t y  is adequate ly  r ep resen ted  i n  t h e  d a t a  bases  t o  be  u t i l i z e d  i n  
t h e  s tudy ana lyses  and evalua t ions .  The r e s u l t s  o f  these  analyses  w i l l  
p rovide  t h e  j u r i s d i c t i o n s  a supportable base f o r  poss ib le  l e g i s l a t i v e  
a c t i o n s  t h a t  may be warranted i n  t h e  a r e a s  o f  pub l i c  road admin i s t r a t ion  
and maintenance. 

P lease  r e t u r n  a l l  ques t ionna i re s  by J u l y  16, 1984. Only by your com- 
p l e t i n g  and r e t u r n i n g  t h e  enclosed ques t ionna i re  w i l l  we be  a b l e  t o  
adequate ly  r ep resen t  your c i t y  i n  t h i s  s tudy.  P lease  con tac t  me a t  
(51 5/292-0548) i f  you have any ques t ions  about  t h e  information requested 
o r  would l i k e  a d d i t i o n a l  information on t h e  study. 

S ince re ly ,  

P r i n c i p a l  I n v e s t i g a t o r  



IOWA PUBLIC ROAD ADMINISTRATION AND MAINTENANCE ALTERNATIVES 
DATA COLLECTION WORKSHEET 

(Less Than 5,000 Populat ion)  
I 

CITY 

CITY QUESTIONNAIRE 
P a r t  A 

A. The fol lowing group o f  ques t ions  r e q u i r e  answers on t h i s  form: 

1, Do you have highway des ign  s tandards /guides  f o r  d i f f e r e n t  
f u n c t i o n a l  c l a s s e s  o f  s t r e e t s ?  1 / - - Yes No Speci fy :  

2 .  For "yes" answers, provide t h e  fol lowing information f o r  t h e  
des ign  guides  used: 

a .  Typical  s t r e e t  width (back-to-back o f  cu rbs )  Feet  
b. Type o f  su r fac ing  
c .  Typical  depth o f  su r fac ing  inches 
d. Typical  width o f  b r idges  

New feet 
Reconstructed feet 

e. Use o f  consu l t an t  f o r  des ign  s e r v i c e s  - Yes - No 
f .  If ava lab le  provide  examples o f  t y p i c a l  s t r e e t  des ign  guides.  

NOTE : If d i f f e r e n t  answers apply  t o  f e d e r a l / s t a t e  (S) and 
l o c a l l y  (L) funded p r o j e c t s ,  p l ease  i n d i c a t e  with a n  
"L" and "S" t h e  response f o r  each. 

1/  If g e n e r a l  AASHTO s tandards  are u t i l i z e d ,  answer "AASHTO". Otherwise, - 
s p e o i o  o t h e r  gene ra l ly  recognized b a s i s  o r  provide examples. 



Questionnaire ( A )  
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3 .  Are S ta t e  o r  Federal design standards too high from the standpoint 
of t he  amount of funds avai lable  t o  t he  c i t v  for  construction of 
needed f a c i l i t i e s ?  State:  - Yes - No 

Federal: - Yes - No 

4.  Are you s a t i s f i e d  with t he  current  percentage apportionments of road 
user tax  funds between t h e  s t a t e  and other  l eve l s  of government 
presuming jur i sd ic t iona l  r e spons ib i l i t i e s  do not change? 
Yes - No - 
I f  your answer is no, please indicate desirable  percentage changes 
on a separate page, giving reasons why these changes would provide a 
more equi table  or benef ic ia l  apportionment . 

5. Indicate t he  p r i o r i t y  importance tha t  should be given t o  t he  following 
fac tors  i n  a l loca t ing  the loca l  share of  road user tax funds among 
loca l  u n i t s  of government. Use 10 a s  the  most important factor  and 
zero a s  no importance and assign p r i o r i t i e s  from 10-0 without 
attempting t o  ass ign r e l a t i ve  weights. 

Allocations Between/Among: 

COUNTIES & CITIES 

- Highway Needs Including 
Local F a c i l i t i e s  

- Highway Needs Excluding 
Local F a c i l i t i e s  

- Vehicle Miles (Volume x Miles) 
( A l l  F a c i l i t i e s )  

CITIES 

- Highway Needs Including 
Local S t r e e t s  

- Highway Needs Excluding 
Local S t r e e t s  

- Population 

- Area 

- Traffic Volume ( A 1 1  S t r ee t s )  

- Miles Including Local S t r e e t s  

- Miles Excluding Local S t r e e t s  

- Vehicle Registrations 

- Unit Construction Costs 
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6. Do you have a highway program which minimally r e s u l t s  i n  t h e  establishment 
of a p r i o r i t y  l i s t i n g  of s t r e e t  locations f o r  improvements? 
- Yes - No 

7. a.  Do you employ maintenance "service leve l  c r i t e r i a n  for  t he  
d i f f e r en t  c lasses  of s t r e e t s  under your ju r i sd ic t ion  t o  develop 
your annual maintenance budget? - Yes - No 

b. I f  yes, check t h e  following a c t i v i t y  categories  for  which 
c r i t e r i a  have been established: 

Yes - No - 
Snow Removal 
Patching 
Sealing 
Maintenance Overlay 
Gravel Replacement 
Shoulder Repair 
Curb and Drain Repair 
Traf f ic  Signing and S t r ip ing  
Signal Maintenance 
Other 

8. Do you make projections of  spec i f ic  maintenance needs employing 
object ive c r i t e r i a  such as:  

Number 
No - Yes - of Years 

Established Surface Resealing Rates - - - 
Crack Inspection/Measurement - - 
Gravel Depletion Inspection - - - 
Road Roughness or  Deflection Measurements - - 
Other - - - 

9 .  Do you use "outsidew (non-owned o r  managed) shops and mechanics for  
equipment repair/service? 

No - - Often Seldom 

Major Repairs - - 
Minor Repairs - - - 
Routine Service - - 

10. Do you have a preventive maintenance program for  your s t r e e t  equipment7 
- Yes - No 

A-33 
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I 11. a.  Do you have an a n a l y t i c a l  procedure f o r  determining equipment 
sales/replacement/pt~)curement? - Yes - No I 

b. If yes ,  does it inc lude  t h e  following: 

( 1 )  p roduc t iv i ty  i n  terms o f  work reauirement? 
( 2 )  r e p a i r  costs as  compared t o  average p e r  p iece?  
( 3 )  downtime f o r  r e p a i r s ?  
(4)  ope ra t ing  c o s t s  as compared wi th  a l t e r n a t i v e s ?  
(5)  its prevent ive  maintenance record? 
(6)  standby ve r sus  product ive  work time? 
(7)  p o s s i b i l i t i e s  o f  r e n t a l ?  
( 8 )  shared  use? 

Yes - 

Do you use s t a t e  DOT c r i t e r i a ?  ; gu ide l ines?  ; procedures? - 1 

12. a. Do you r e q u i r e  o r  permit ( d e l e t e  one) developers  o f  l a r g e  
p a r c e l s  of proper ty  t o  bu i ld  s t r e e t s  wi th in  t h e  new development? 

Yes - No 

b. If yes ,  answer t h e  fol lowing:  
Yes - No - 

(1 ) Inc ludes  a l l  s t r e e t s  - - 
( 2 )  Inc ludes  only property a c c e s s  s t r e e t s  - - 
( 3 )  Must meet e s t a b l i s h e d  cons t ruc t ion/des ign  

s t andards  - - 
( 4 )  Are t h e  completed s t r e e t s  purchased and - - 

charaed t o  t h e  ~ r o v e r t v  owners through - - .  - 
s p e c i a l  assessments  o r  f ront - foot  bene f i t s .  

13. a .  How many l i a b i l i t y  c la ims,  r e l a t i n g  t o  street maintenance o r  
ope ra t ions ,  were f i l e d  a g a i n s t  your county i n  1981 -; 
1982 ; 1983 . 

b. What was t h e  t o t a l  number and d o l l a r  value o f  s e t t l e m e n t s  made 
in:  

1981 No. $ 
1982 No. $ 
1983 No. $ 

14. With and without  changes in  t h e  c u r r e n t  a l l o c a t i o n s  o f  t h e  RUTF 
between t h e  s t a t e  and l o c a l  u n i t s  o f  government, do you th ink  t h e  
o u r r e n t  mileage of t h e  system administered and maintained by t h e  
s t a t e  DOT should be: 

With Change Without Change 

Check one: Increased  - 
Decreased - 
No S i g n i f i c a n t  Change - 

If you wish, you may exp la in  your answer on a s e p a r a t e  shee t .  

A-34  
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15* Should t h e  S t a t e ' s  weight enforcement o p e r a t i o n s  be expanded t o  
provide  meaningful weight enforcement on l o c a l  roads  and s t r e e t s ?  
- Yes - No 

16. Do you favor  t h e  con t inua t ion  o f  t h e  s p e c i a l  p rov i s ions  f o r  farm and 
a g r i c u l t u r a l  v e h i c l e s ?  

Yes - No - 
No weight l i m i t  on unl icensed 
a g r i c u l t u r a l  v e h i c l e  

Reduced r e g i s t r a t i o n  f e e s  - - 
17. I n  your viewpoint which o f  t h e  fol lowing a r e a s  could be  changed from 

t h e  e x i s t i n g  s i t u a t i o n  i n  o r d e r  t o  provide  improvements i n  cons t ruc t ion  
and maintenance opera t ions?  Check t h e  appropr i a t e  a r e a s  below: 

Bet te r  
Inter-Cov't .  
Coordination 

A c t i v i t i e s  h Cooperation 

A. System Planning 

8. Design h Construct ion 
( 1 )  Res.,Conmercial, 

Farm Access Roads 
( 2 )  Col lec tor :  

0-100 ADT 
100-1000 ADT 
1000-5000 ADT 

C. Halntenance h Q u i p .  Use 
( 1 )  Res., C o m e t r i a l .  

Farm Access Roads 
( 2 )  Col lec tor :  

0-100 ADT 
100-1000 ADT 
1000-5000 ADT 

D. Contract L d m l n ~ s t r a t l o n  

E. Equipment Purchaae 

CHANCES NEEDED 

C o n ~ o l l d a t i o n  WT 
o r  Uniform Trw. 
Work Design Mater ia l s  No 
forees- Guides h Programs Change 

I' It is poss ib le  to accomplish t h i a  i n  d i r h r e n t  ways n o t  necessar i ly  
involving any changes in b a s i c  jurisdictional r e s p o n a i b i t l t l e ~ .  

Prepared By: (Name) 

( T i t l e )  

Phone No. : 

Date: 

A-35 



CITY 

CITY QUESTIONNAIRE 
Pa r t  B 

8 ,  The following group of questions may require ,  i n  some cases, and do 
require ,  i n  others,  supplemental information. Use separate sheet  t o  
provide addi t ional  information a s  necessary. Please note number of 
question being answered. 

18. a. Do you contract  any rout ine maintenance a c t i v i t i e s ?  
Yes - No 

b. Do you contract  any major maintenance a c t i v i t i e s ?  
- Yes - No 

c,  Do you contract  paved resurfacing? - Yes - No 

d, Do you contract  granular resurfacing? - Yes - No 

For each ves answer, ident i fy  t h e  a c t i v i t i e s  and t h e  amount (percentage) 
of expenditure for  each tha t  is performed by contract  for  the  most 
recent year. 

Act ivi ty  
Percent 

Total  Expenditure Contracted 

19. a. Do you r en t  o r  borrow equipment? 
- Yes - No 

b. Do you lend o r  lease  equipment? 
- Yes - No 

I f  yes, please provide typ ica l  de t a i l s .  

20. Outside of FAUS, a r e  your procedures and requirements for  construction 
contract  advertisement, bidding, bonding, l e t t i n g ,  e t c , ,  essen t ia l ly  
the  same as those of t he  s t a t e  DOT? - Yes - No. m, 
please describe any fundamental differences.  
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21. a. Do you r e q u i r e  t h e  p re -qua l i f i ca t ion  of cons t ruc t ion  c o n t r a c t o r s ?  
Yes - No -. 

1 

I b. If yes ,  a r e  your procedures and requirements  b a s i c a l l y  t h e  same 
a s  those employed by t h e  state DOT? - Yes - No. 

i 

c. If, please  i n d i c a t e  t h e  requirements ,  i f  any,  t h a t  a r e  used? 

22. To what e x t e n t  ( i f  any) do you r e l y  on t h e  state DOT f o r  l e t t i n g  
c i t y  street cons t ruc t ion  c o n t r a c t s ?  Show percentage a p p l i c a b i l i t y  
i n  spaces  provided: 

( 1 )  L e t t i n g  ( a d v e r t i s i n g ,  ob ta in ing  b i d s ,  recommending award) 
FAUS Funded P r o j e c t s  

(2) L e t t i n g  Other S t a t e  Funded P r o j e c t s  

( 3 )  L e t t i n g  Other  Local ly  Funded P r o j e c t s  

Prepared By: (Name) 

( T i t l e )  

Phone No. : 

Date: 
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CITY 

I 

CITY QUESTIONNAIRE 
P a r t  C 

C. Supplemental information,  on s e p a r a t e  pages, is requ i red  f o r  a l l  o f  
t h e  fol lowing group o f  ques t ions .  Note number o f  ques t ion  being I 

I 
answered. 

I 

23* Please  provide a l i s t i n g  o f  your major equipment showing type,  
numbers o f  p i eces ,  s i z e  o r  capac i ty  des igna t ion ,  age ,  c u r r e n t  " / 
s e r v i c e a b i l i t y ,  and t y p i c a l  (es t imated  o r  recorded) hours o f  a c t d l  
use  p e r  month i n  win te r  and summer. Also show pro jec ted  a c q u i s i t i o n s /  
d i s p o s a l s  during f i s c a l  y e a r s  1984 and 1985. 

24. Assume you a r e  going t o  l e t  a cons t ruc t ion  c o n t r a c t  i n  t h e  fol lowing 
circumstances us ing  your t y p i c a l  a d m i n i s t r a t i v e  79d s t a f f i n g  arrange- 
ments, p lease  provide d e t a i l s  ind ica ted  below: - 
Descr ip t ion  o f  Work: Major cons t ruc t ion  inc luding paving, curb  and I 

I 
g u t t e r  and s u r f a c e  dra inage  provis ions .  

S t r e e t  Se rv ice  Category: The s t r e e t  is i n  a developing commerical 
a r e a  with a mixture o f  o ld  r e s idences  and shops and w i l l  possess  
f e a t u r e s  t y p i c a l  o f  t h e  des ign  s t andards  you employ i n  your c i t y  f o r  
a 2-lane f a c i l i t y  with parking provided on both s ides .  

I 

Grading Paving 
I 

1. Typical  Project.  Mileage 
2. Typical  P ro jec t  Duration 

thousand f t .  
months 

3. Administrator o r  P r o j e c t  Manager man-days 
4. Asst. Engineer o r  Chief Inspector  man-days 
5 .  Survey Par ty  Chief o r  Instrument Man man-days 
6. Other Survey Crew man-days 
7. Grading and Drainage Inspect ion  man-days 
8. Paving o r  S t r e e t  Inspec t ion  man-days 
9. P l a n t  Inspect ion  man-days 
10. C l e r i c a l  S t a f f  man-days 
11. man-days 

1' Best  judgments a r e  requested i n  providing these  answers. The 
o b j e c t i v e  i s  t o  determine t y p i c a l  d i f f e r e n c e s  of magnitude i n  t h e  
way t h e  same p r o j e c t s  may be administered a t  d i f f e r e n t  j u r i s d i c t i o n a l  
l e v e l s .  



Questionnaire (C) 
Page 2 

25. On a s t r e e t  map o f  your c i t y ,  please show the  following: 

a. i f  t h e  answer t o  Guestion 7 (Pa r t  A )  was yes, show your main 
s t r e e t  system d i s t i nc t i ons  f o r  maintenance (color  routes and 
provide code) ; 

b. location o f  main maintenance o f f i ce ;  

c. locat ion of major equipment yard and r epa i r  shop f a c i l i t i e s ;  

d. o ther  garages/locations where personnel repor t  and/or equipment 
i s  stored.  

NOTE: - Ident i fy  t he  main maintenance o f f i c e  and garage locat ion 
with a unique code number. Unless locat ions  are already numbered 
(coded) s t a r t  with ' 1 '  fo r  t h e  main maintenance location and continue 
i n  sequence u n t i l  a l l  locations a r e  numbered. 

26. Ident i fy  the  personnel and equipment normally assigned t o  each 
locat ion i den t i f i ed  i n  Question 25 according t o  t he  breakdown shown 
i n  Exhibit 2. A s  appropriate,  show separate  fo r  year-round, winter 
and summer. 

27. Please ind ica te  se rv ices  t h a t  a r e  provided fo r  the  county o r  the  
s t a t e  per ta ining t o  f a c i l i t i e s  and a c t i v i t i e s  tha t  a r e  not l ega l ly  
your respons ib i l i ty  including reimbursement arrangements -- show how 
c o s t s  and reimbursement re la te .  

28. Indicate  arrangements with t he  county or  t he  state fo r  maintenance 
o r  t r a f f i c  operations on c i t y  i n t e r e s t  f a c i l i t i e s  where reimbursement 

* is paid t o  the  county or  s t a t e ,  along with t he  bas i s  of reimbursement. 

pared By: (Name) 

( T i t l e )  

Shone No. : 

>$?*.. 
9% Date: 
!f !. 





QUESTIONNAIRE RESULTS 

The Quest ionnaire  o r  Data Col lec t ion  Worksheets was t ransmi t ted  t o  the  99 
count ies  and t h e  956 c i t i e s  i n  Iowa. The following number of completed 
ques t ionnai res  were re turned .  

Quest ionnaires  were t ransmi t ted  i n  June 1984 and the l a s t  response received 
i n  January 1985. The responses of a l l  completed ques t ionnai res  returned a r e  
summarized on t h e  following pages 

RURAL COUNTIES 

URBAN COUNTIES 
(with C i t i e s  over 50,000) 

CITIES OVER 50,000 

CITIES BETWEEN 5-50,000 

CITIES BELOW 5,000 

8  

5  9  

889 

6 

36 

122 

7 5 

6 1 

14 
-- 



NUMBER OF RESPONSES 

FORMALIZED DESIGN STANDARDS FOR 
DIFFERENT FUNCTIONAL CLASSES OF 
t l  IGHWAYS, ROADS AND/OR STREETS 

1. Do you have formalized highway design standards for di f ferent  
functional c l a s s e s  of  highways, roads and/or s tree t s?  

I 
I 

- Yes - No Specify: 

1 . 

NR 

9% 

0% 
1 

l o x  

0% 

OX 

0% 

20% 

0% 

36% 

0% 

82% I 
I 

0 % 
i 



ARE DESIGN STANDARDS TOO H I G H ?  
STATE 

3 .  Are State or  Federal design standards too high fmm the standpoint 
of the amount of finds available t o  the county for  constmction o f  
needed f a c i l i t i e s ?  State: ,- Yes - No 

Federal: - Yes - No 

FEDERAL 

, 

URBAN 
(with Ci t i e s  Over 50,000) 

OVER 50,Ouu 

BETWEEN 5-50,000 

BELOW 5,000 

I 
E 
S 

C 
I 
T 
I 
E 
s 

71% 

60% 
- 

58% 

47% 

29% 

40% 

36% 

29% 

0% ! 

0% 1 
6% I 

24% 
4 



SATISFIED WITH CURRENT PERCENT DISTRlBUTION OF ROAD USER TAX FUNDS 
I 

BETWEEN THE STATE AND OTHER LEVELS OF GOVERNMENT 
j 
I 

4. Are you s a t i s f i e d  w i t h  t h e  cu r ren t  percentage apportionments of road 
use r  tax  funds between t h e  s t a t e  and o ther  l e v e l s  o f  government 
presuming j u r i s d i c t i o n a l  r e s p o n s i b i l i t i e s  do not change? 
Yes - No - 
If your answer is no, p lease  ind ica te  des i r ab le  percentage changes 
on a  sepa ra te  page, g iv ing  reasons why these  changes wculd provide a 
more equ i t ab le  or  b e n e f i c i a l  apportionment. 



Allocat ions Between/Among: 

P R I O R I T Y  FACTORS FOR ALLOCATIONS 
OF ROAD USER TAX FUNDS AMONG 
LOCAL UNITS OF GOVERNMENT C O U N T I E S  C I T I E S  

BETWEEN COUNTIES & C I T I E S  

COUNTIES & CITIES 

- Highway Needs Including 
Local F a c i l i t i e s  

I 

HIGHWAY NEEDS INCLUDING 
LOCAL FACILITIES 

HIGHWAY NEEDS EXCLUDING 
LOCAL F A C I L I T I E S  

V E H I C L E M I L E S ( V O L U M E X M I L E S )  
(ALL FACILITIES) 

1 OTHERS 
I 

- Highway Needs Excluding 
Local F a c i l i t i e s  

- Vehicle Miles (Volume x Miles) 
(All  F a c i l i t i e s )  

5. Ind ica te  t h e  p r i o r i t y  importance t h a t  should be given t o  t h e  following 
f a c t o r s  i n  a l l o c a t i n g  t h e  l o c a l  s h a r e  of road u s e r  t a x  funds among 
l o c a l  u n i t s  o f  government. Use 10 a s  the  most important f a c t o r  and 
zero  a s  no importance and ass ign  p r i o r i t i e s  from 10-0 without  
at tempting t o  a s s ign  r e l a t i v e  weights. 

8,90 

3,54 

4,18 

3,59 

9,02 

3,16 

3,97 

3,38 

5,75 

5,83 

4,75 

2,13 

6,OO 

1,75 

4,57 

3,33 

6,54 

3,25 

6'26 

3,75 

8,lO 

3,98 

5,66 

2,38 



PRIORITY FACTORS FOR ALLOCATIONS 
OF ROAD USER TAX FUNDS AMONG 
LOCAL UNITS OF GOVERNMEET 

AMONG COUNTIES OR 
AMONG CITIES 

LOCAL ROADS 

MKLES I i K L U D  I N G  LOCAL ROADS 7,53 7,60 5,OO 6 1 4  6,68 5,98 

MILES EXCLUDING LOCAL ROADS 2,47 2 ,41  2,60 0,86 2,97 2,95 
- 

VEHICLE REGISTRATIONS 2,83 2,45 5,25 4,29 3,47 4 '05 

UNIT CONSTRUCTION COSTS 6,29 6,23 5,33 2,67 2 ,61  5,41 

OTHERS 7,OO 6,60 4,50 0 0 2 . 2 0 1  

5. Among counties or  among c i t i e s .  

- Highway Needs Including - EUles Including Local ~ t r e e t s / R o a d s  
Local S t r e e t s  Roads 

- Miles Excluding Local - 
/ 

Highway Needs Excluding 
Local ~ t r e e t s / ~ o a d s  - Vehicle Regis t ra t ions  

- Population - Unit Construction Costs 

- Area - 
- Vehicle Miles (Volume x Miles) 

(All  Roads) 



HIGHWAY PROGRAM TO ESTABLISH A PRIORITY LISTING 
OF ROAD LOCATION FOR IMPROVEMENTS 

BETWEEN 5-50,000 

6. Do you have a highway program which minimally r e s u l t s  i n  t h e  e s t a b l i s h m e n t  
o f  a p r i o r i t y  l i s t i n g  of road  l o c a t i o n s  f o r  i q r o v e m e n t s ?  

Yes - No 
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0.8 AVERAGE FREQUENCY (YEARS) TO DETERMINE MAINTENANCE NEEDS. 

: _ - - - - _ _ _ - _ - _ _ _ _ - _ - - - - - - - - - - - - - - - - - - - - - 3  

GROUPS 
I - - - - - _ - - - _ _ - - - _ - - - - - - - - - - - - - - - - - - - - - - - ~  

COUNTIES i CITIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

: OVER :BETWEENIBELOW: 
: ALL :RURAL:URBAN150,000:5,000 &:5,000: 

150,000 t 
- - - - - - - - - - - _ - - - - - - - - - - - - - - - - - ; I I I I I I I I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - t  

ESTABLISHED SURFACE 
RESEALING RATES : 3.8 1 3.8 1 4.2 8 : 4.0 : 5.4 1 

t %  OF RESPONSES) : 47%: 44%: 71%: 20%: 11%: 20%: 
- - - _ - - - - - - - _ _ - _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - f i  

CRACK INSPECTION/ 
MEASUREMENT : 2.3 : 2.2 1 3.5 t 2 : 2.4 : 2.3 1 

t x  OF RESPONSES) : 37%: 35%: 57%: 20%: 7%: 12%: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
GRAVEL DEPLETION 
INSPECTION : 1.4 : 1.3 L 2.6 : 1 1  1.811.6: 

( %  OF RESPONSES) : 77%: 76%: 86%: 20%: 5 %  15%: 
_--_- - -_- - - - - - - - -__- - - - - - - - - - - - - - - - - - - - - - - - - - - - -_- - - - - - - - - - - - - - - - - - - :  
ROAD ROUGHNESS/ 
DEFLECTION MEASUREMENTS 1 3.0 : 2.3 : 5.3 t 2 : 1.5 1 2.8 t 

( %  OF RESPONSES) 1 15%: 13%: 43%: 20%: 4%: 10%: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
OTHER : 1 - 1  : 1.0 : 1.2 : 0 I 0 112.5 : 

( %  OF RESPONSES) 8%: 3%: 57%: 0% : 0% l 2% 1 
- __- -___- - -_ -_ - - -__- - - -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - :  

8. Do you make project ions  of spec i f i c  maintenance needs employing 
object ive  c r i t e r i a  such as :  

Number 
No - - Yes of Years 

Established Surface Resealing Rates - - - 
Crack Inspection/Measurement - - - 
Gravel Depletion Inspection - - - 
Road Roughness or  Deflection Measurements - - - 
Other - - - - - - 



I 

Q.9 USE OF OUTSIDE SHOPS A N D  MECHANICS FOR EQUIPMENT REPAIR OR SERVICE. 
I 

I _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - ~  i 

GROUPS 
: _ _ - - _ - - - _ _ _ _ _ _ - - - _ - - - - - - - - - - - - - - - _ - - - - - - ~  

COUNTIES : CITIES 
8 _ - - - - _ - - _ _ _ - _ _ - _ - ; - - - - - - - - - - - - - - - - - - - - - - n  

i 
: OVER : BETWEEN :BELOW: 

: ALL ~RffRAL:ffRBAN1505000~ 5,000 6 15.000: I 
150,000 I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KAJOR REPAIRS: 

1 

N o I 6%: 7%: 0%: 20% : 0%: 18%: i 
OFTEN : 37%: 36%: 43%: 20%: 58%: 47%: 

SELDOM : 56%: 56%: 57%: 60%: 42x1 25%: 
N R  1%: 1%: OX: 0% : 0%: 11%: 

_________-_________- - - - - -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - :  I 
NO I 59%: 57%: 86%: 80%: 64% I 43%: 1 

OFTEN : 3%: 1%: 14%: 20%: 6%: 23%: I 

SELDOM : 37%: 40%: 0%: 0% I 31%: 25%: 
NR 1%: 1%: 0%: 0%: 0%: 10%: I 

___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - :  I 
I 

N 0 : 89%: 89% I 86%: 80%: 86%; 61%: 
OFTEN : O%l 0%: 0%: 20%: 6%: 11%: 1 

SELDOM I 10%: 10%: 14%: 0% : 8%: 15%: 
N R  1% : 1%: 0%: 0% I ox: 12%: 

___i-___-_________---------_--------------------------------~ I 
I 

N R  = NO RESPONSE 

9. DO you use noutsiden (non-owned or managed) shops and mechanics for 
equipment repair/servioe? 

No - - Often Seldom 

Major Repairs - - 
Minor Repairs - - - Routine Service - - - 



0.10 PREVENTIVE MAINTENANCE PROGRAM FOR ROAD EQUIPMENT. 

: _ - _ _ - _ _ _ _ - - _ _ - - _ _ _ - - - - - - - - - - - - - - - - - - - - - - *  
GROUPS 

: _ - _ _ _ - - _ _ - _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - ~  
COUNTIES : CITIES 

~ _ - - - - - _ _ _ _ _ - _ _ _ _ - : - - - - - - - - - - - - - - - - - - - - - - ~  
: OVER t BETWEEN :BELOW! 

: ALL :RURAL:URBAN:50,000: 5,000 & 15.000: 
: 50,000 1 

- - - - -_ - - - - - - - - - - - - - - - - - - - - - - - : - - - - - - - - - - - - - - - - - - - - - - - -_ - - - - - - - - - - - - - - -~  
YES : 82%: 81%: 100%: 100%: 86%: 50%: 
NO : 15%: 17%: OX: OX : 14%: 47%: 

NO RESPONSE 1 3%: 3%: OX: 0% : 0%: 3%: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10. Do you have a preventive maintenance program for your road equipment? 
- Yes - No 



I 
Q.11 ANALYTICAL PROCEDURES TO DETERMINE EQUIPHENT SALES/REPLACEMENT/ 

PROCUREMENT AND THE ITEMS INCLUDED. I 

;____- - - - -___- -__- - - - - - - - - - - - - - - - - - - - - - :  I 

GROUPS I 
'----------------------------------------; 

COUNTIES I CITIES l 
o - - - - - - - - - - - - - - - - - : - - - - - - - - - - - - - - - - - - - - :  

: OVER :BETWEEN:BELOW: I 

: ALL :RURALIURBAN:50,000:5,000 &:5,000: I 
:50,000 : : 

- - .- - - - - - ----------------------------------------------------------; 
YES : 75%; 75%: 71%: 60%: 44%: 12%: 
NO : 24%: 24%: 29%: 40% 56%: 83%: 
NR I 1%: 1%: 0%: 0% ! 0%: 5%: 

- - - - - - - ----------------------------------------------------------; 

PROCEDU 

PRODUCTIVITY IN 
TERMS OF REQUIREMENTS 

REPAIR COSTS AS 
COMPARED TO AVE/PIECE 

DOWNTIHE FOR REPAIRS 

OPERATING COSTS AS 
COMPARED W/ALTERNATIVE 

PREVENTIVE HAINT. 
RECORD 

STANDBY VS PRODUCTIVE 
WORK TIME 

RENTAL POSSIBILITIES 

SHARED USE 

. . . . . . . . . . . . . . . . . . . . . . .  

YES 
NO 

YES 
NO 

YES 
N 0 

YES 
NO 

YES 
NO 

YES 
NO 

YES 
NO 

YES 
NO ----- 

59%: 57%: 57%: 
14%: 14%: 14%: 

71%: 71%: 71%: 
4%: 4x1 ox: 

67%: 67%: 71%: 
6%: 7%: 0%: 

65%: 64%: 71%: 
8%: 8% l 0%: 

5 1 %  50%: 57%: 
22%: 22%: 14%: 

42%: 40%: 57%: 
29%: 31%: 14%: 

24%: 25%: 14%; 
46%: 46%: 43%: 

15%: 14%: 29%: 
56%; 57%: 43%: ------------------ 

NR = NO RESPONSE 1 

11. a. Do you have an ana ly t ica l  procedure for  determining equipment 
sales/replacement/procurement? - Yes - No 

b. I f  yes, does i t  include the  following: 



DO YOU REQUIRE DEVELOPERS TO 
BUILD STREETS WITH I N  NEW DEVELOPMENTS 

1 REQUIREMENTS I NUMBER OF RESPONSES 

ALL STREETS 

ONLY PROPERTY ACCESS STREETS 

CHARGED TO THE PROPERTY OWNERS 

12. a .  Do you r e q u i r e  o r  permit ( d e l e t e  one) developers o f  l a r g e  
p a r c e l s  of property t o  bui ld  s t r e e t s  within t h e  new development? 
- Yes - No 

b. If yes ,  answer t h e  following: 
Yes - No - 

( 1  ) Inc ludes  a l l  s t r e e t s  - - 
(2) Includes only property access  s t r e e t s  - - 
( 3 )  Must meet e s t ab l i shed  construct ion/design 

s tandards  - 
( 4 )  Are t h e  completed s t r e e t s  purchased and - - 

charged t o  t h e  property owners through 
s p e c i a l  assessments o r  front-foot  bene f i t s .  



13. a.  How many l i a b i l i t y  claims,  r e l a t i n g  t o  s t r e e t  maintenance o r  
opera t ions ,  were f i l e d  a g a i n s t  your county i n  1981 -; 
1982 ; 1983 . 

b. What was t h e  t o t a l  number and d o l l a r  value of  se t t l emen t s  made 
i n  : 

1981 No. 8 
1982 No. $ 
1983 No. $ 

Z n s u f i i c i e n t  r e sponses  t o  t h i s  q u e s t i o n  were rece ived  t o  t a b u l a t e  any 
meaningful  r e s u l t s .  These d a t a  were no t  r e a d i l y  a v a i l a b l e  t o  t h e  responden t s .  



lNCREASE OR DECREASE OF 
STATE ADMINISTERED AND 
MA I NTAI NED MILEAGE 

DECREASED 

NO S I G N I F I C A N T  CHANGE 

14. With and wi thout  changes i n  t h e  c u r r e n t  a l l o c a t i o n s  of t h e  RUTF 
between t h e  s t a t e  and l o c a l  u n i t s  o f  government, do you th ink  t h e  
c u r r e n t  mileage of  t h e  system adminis tered and maintained by t h e  
s t a t e  DOT should  be: 

With Change Without Cha* 

Check one: Inc reased  - - 
Decreased - 
No S i g n i f i c a n t  Change - 

If you wish,  you may e x p l a i n  your answer orr a s e p a r a t e  s h e e t .  



i 
EXPANS ION OF STA1 E 'S  WEIGHT CONTROL I 

ON LOCAL ROADS AND STREETS ) 

I 

I 
I 
I 

I 
I 

FOR FARM A 
i 
I 
I 

NO WEIGHT LlMIT ON 

UNLINCENSED AGRICULTURAL 1 
I 
I 

YES 29% 31% 14% 20% 22% 3 0 %  j 
?EDUCED REGISTRATION 

FEES 
NO 70% 68% 86% 80% 7 5 %  

NR 1% 1% 0% 0% 3% 15% 
L. I 

15. Should t h e  S t a t e ' s  weight enforcement opera t ions  be expanded t o  
p rov ide  meaningful weight enforcement on l o c a l  roads and s t r e e t s ?  
- Yes - No 

16. Do you favor  t h e  c o n t i n u a t i o n  of t h e  s p e c i a l  p rov i s ions  f o r  farm and 
a g r i c u l t u r a l  v e h i c l e s ?  

Yes - No - 
No weight l i m i t  on un l i censed  
a g r i c u l t u r a l  v e h i c l e  

Reduced r . eg i8 t ra t ion  f e e s  - - 



1 7 .  In your viewpoint which o f  the following areas could be changed from 
the existing situation in  order t o  provide improvements in  construction 
and maintenance operations? Check the appropriate areas below: 

CHANCES NEEDED 

Better Con3olidatlon W T  
Inter-Gav't. of Uniform Trw,. 
Coordination Work DeaQn t4at;riala No 
6 Cooperation Force. L' h Programs ChanRe 

A .  System Plannlng --- 
B. Deslgn 6 C o n s t ~ o t i o n  

(1) Res..Cammerclal. 
Farm Acce~s  aoads -- 

(2) Collector: 
0-100 AD1 -- 
100-1000 ADT -- 
1000-5000 ADT -- 

C .  Maintenance 6 Equip. Use 
(1) Res., Commercial. 

Fan. Access Roads -- 
(2) Collector: 

0-100 ADT -- 
100-1000 ADT -- 
1000-5000 AD1 -- 

D. Contract Adminlstratlon -- 
E. Equ~pment Purchase -- 

1' I t  13 possible t o  accomplish t h i s  in  d i f f erent  ways not  nece3url lY 
involving any changes In baslc  jurlsdlnt lcnal  respons lb l l l t i e s .  

ftie majority of thc  responses t o  t h i s  item were 'No Change" by those  
j u r i s d i c a t i o n s  rep ly ing .  However, i n s u f f j c i e n t  responses were rece ived 
f o r  a  meaningful tabu la t ion .  



CONTRACT MAINTENANCE A C T I V I T I E S  GROUPS 

CONTRACT O F  ROIJTINE 

MAINTENANCE A C T I V I T I E S  

CONTKACT O P  YA.JOR 

MAINTENANCE A C T I V I T I E S  

CONTKACT O F  PAVED 

CONTKACT O F  

GRANULAR RESURFACING 

-- 
Yes - No 

18. a. Do you contract  any routine maintenance a c t i v i t i e s ?  - 
- Yes - No b. Do you contract  any major maintenance a c t i v i t i e s ?  

I 
c. Do you contract  paved resurfacing? - Yes - No 

d. Do yoti cont rac t  granular resurfacing? - Yes - No 1 



Q . 1 9  EQUIPMENT. 

:--------------------------------------.-:  
GROUPS 

: - --------------------------------------- :  
COUNTIES : CITIES 

: ---------------------------------------- ;  
: OVER : BETWEEN :BEEOW: 

: ALL :RURAL:URBAN:50,000: 5.000 6 :5,0001 
I : 50,000 : 

----------------------------------------------------------------------; 
RENT/BORROW EQUIPMENT: I 

YES : 48%: 46%: 71%: 80%: 36%: 19%: 
NO : 52%: 54%: 29%: 20%: 56%: 77%: 
NR : 0%: 0%: 0%: 9% : 8%: 4%: 

----------------------------------------------------------------------: 
LEND/LEASE EQUIPMENT: 

YES : 42%: 42%: 43%: 20%: 33%: 8%: 
NO : 58%: 58%: 57%: 80%: 58%: 88%: 
NR : 0%: OX: 0%: 0% : 8%: 4%: ...................................................................... : 

NR = NO RESPONSE 

19. a. Do you rent or borrow equipment? 
- Yes - No 

b. Do you lend or lease equipment? 
- Yes - No 

If, please provide typical details. 



I 

REQUIREMENTS FOR CONTRACT AWARDS GROUPS 1 :  

20. Outs ide  o f  FAS o r  Farm-to-Market p r o j e c t s ,  a r e  your procedures  and 
requirements  f o r  c o n s t r u c t i o n  c o n t r a c t  adver t i sement ,  b idding,  
bonding, l e t t i n g ,  e t c . ,  e s s e n t i a l l y  t h e  same a s  those  o f  t h e  s t a t e  - 
DOT? - Yes - No. If, please  d e s c r i b e  any fundamental 
d i f f e r e n c e s .  



REQU I ZEMENTS FOR CONTRACT AWARDS 

PRE-QUALIFICATIONS O F  

CONSTRUCTION 

CONTRACTORS 

21. a. Do you requi re  t h e  pre-qual if icat ion of construction contractors? 
Yes - No -. 

I 

b. If, a r e  your procedures and requirements bas ica l ly  the  same 
a s  those employed by the  s t a t e  DOT? - Yes - No. 

c .  =no, please ind ica t e  t h e  requirements, i f  any, t h a t  a r e  used? 

5% 

78% 51% 

FRE-QUALIFICATION 

REQUIREMENTS THE 

SAME AS IDOT 

1 - 

Y 

N 

NR 

88% 

4% 

8% 

88% 

4% 

8% 

100% 

0% 
*- 

0% 

0% -- 

20% 

0% 



AGENCY 
I 

P a r t  C 

C. Supplemental information, on separa te  pages, is required fo r  a l l  of 
i 

t h e  following group o f  questions. Note number o f  question being 
answered, 

24. Assume you a r e  going t o  l e t  a construct ion con t rac t  i n  t h e  following 
circumstances using your typ ica l  adminis t ra t ive  q9d s t a f f i n g  arrange- 

I 
ments, please provide d e t a i l s  indicated below: - 

I 

Description o f  Work: Construction on completely new grade, including 
new pavement, o r  recons t ruc t ion  o f  equivalent  scope. 

I 
I 

Road Service Category: The r u r a l  road w i l l  possess f ea tu res  typ ica l  
of t h e  design standards you employ i n  t h e  environment of your 

I 

county. When opened t o  t r a f f i c ,  it is expected t o  car ry  over  400 VPD. 

Grading Paving 
i 

1 .  Typical Projec t  Mileage miles I 
2. Typical Projec t  Duration months 
3 .  Administrator o r  P ro jec t  Manager man-days 

I 
4. Asst. Engineer o r  Chief inspector  man-days I 
5. Survey Par ty  Chief o r  Instrument Man man-days 
6. Other Survey Crew man-days I 

7. Grading and Drainage Inspection man-days 
8. Paving o r  S t r e e t  Inspection man-days i 
9. Plant  Inspect ion man-days 
10. C le r i ca l  S t a f f  man-days 

1 
11.  man-days I 

I 
l' Best judgments a r e  requested i n  providing these answers. The I 

objec t ive  is t o  determine typ ica l  d i f ferences  of magnitude i n  the  
way the  same p r o j e c t s  may be administered a t  d i f f e r e n t  ju r i sd ic t iona l  
levels .  

I 
I 



024 FACTS FROM & TYPICAL CONSTRUCTION CONTRACT OF A RURAL ROAD 
(TIME PER MILES 011 TIWE PER 1.000 FEETI 

CROUPS .... : 
CnllNT lES CITIES 

I OVER IBETUEEN:BELOWI 
i ALL :RURIIL:URBI(NiSO,000:5.000 b:S1OOO: 

:s0.000 : : 
....................................................................... , 

TYPICAL PROJECT GRlDlNC ; 4.9 : 3.0 : 4.5 : 1.8 : 1.8 : 1.6 : 
MILEAGE ( I  RESPONSE,: 991: B9Xi 86f: 801: 58%;  to%! 
<COUNTIES: NILES, PAYING : 5.6 1 5.7 : 4.0 : 2.0 : 1.9 : 2.3 : 
CITIES2 I.000 FTl ( Z  RESPONSE): 901: 901: 86.1 IOOX: 671: 91: ....................................................................... : 

TIME FOR GRaDINC :16.0 :15,3 :23.5 : 15.5 : 7.9 i 5.8 i 
4D~lU15TRAT011 I X  RESPONSEI: 871: 881: 86I: 801: 42%:  9%: 
PROJECT MANAGER : 3.3 : 3.1 : 5.2 : 9.6 : 4.4 : 3.6 : 
,NAN.DAVS, ........................................ 

PAYING : 9.1 : 9.1 0.0 : 11.6 : 12.0 : 6.7 : 
< I  RESPONSEI: 87L: '881: 86%: 1001: 8 91: 

: 1.6 : 1.6 . 2.3 : 1.3 : 6 . 3 ;  2.9 1 . . .  ....................................................................... : 
TImE FOR CRADIUG :36.8 :a614 :4I.S : 10.0 : 12.9 1 5.1 ; 
ASSISTANT ENGINEERIIX RESPONSEI: 8Y1: ' 881: 861. 90%. 421: 101: 
CHIEF INSPECTOR ; 7.3 : 7.3 : 9.3 : 5.6 : 7.2 1 3.2 : 
(RAN-DwS1 ...................................... : : 

PAVING :17.6 :17.8 :15.3 1 36.6 : 14.8 : 5.2 ; 
I Z  RESPONSE>: 99.: 891: 86x1 LOOX: 3 91: 

: 3.i : 3.L : 3.8 : 18.3 : 10.4 : 2.3 : 

TIME FOP GReOING :29.7 :?9.? 3 5 . 8  . $ 3 .  : 7.7 : 2.2 : 
SURVEY PARTY CHIEF,IX RESPONSE,: 841: esi. 861: 6 0 , :  n r x :  4x: 
INSTRUPIENT MAN : 6.1 : 5.8 : 9.0 : 7 2.3 i 1 . 4  : 
IPII)N.DAYSI : _ _  .................................... 

PAYING :15.9 :16.0 :i4.2 : 16.0 : 9.4 : 317 : 
I I  RESPONSEI: 84x: 83%: 86%: 80%: 531. 9X' 

2.9 1 2.8 : 3.6 ; 9.0 : 4.9 1 1.6 . -  - ....................................................................... : 
TIIIE FOR CRhDINC :1?.9 :17.4 :S3.3 : 16.7 : 9.1 : 1.6 : 
OTHER SURVEY CREW i X  RESPONSEI: 871: 98l: 96X: 601: A 4 X :  7%: 
lnliN-011158 4.8 : 9.3 1!.8 : 9.3 : 5.1 : I.O : ....................................... : 

................... 
TINE FOR 
GRADING U DRAINAGE 
INSPECTION 
(MAN-DArS) 

. ~~~~ ~ 

PAYING :21.2 :20.9 :24.2 : 29.5 ! i2.i . 1.0 : 
RESPONSEI: . 851: 85.: 8 6 X  801: $ 0  Sl: 

! 3 8  : 3 : 6 1  : 2 3  6.4 : 0.4 : ................................................. : 
GRADING :47.9 i47.9 :A812 : 13.5 : 9.7 : 6.7 : 
RESPONSEI: 821; e2X: SCx 8Oi: 33%: 9%: 

: 9.8 1 9.6 :lo., : 7 . 5  : 5 . 4  : 4.2 : ........................................ 
PAVING : 4.9 : 3.1 1:3.0 : 30.0 : 3.1 : 3.9 : 

RESPONSEl: 4 1 % :  391' 51%: 701: 911 71 
: 0.9 : 0.6 : 3.3 ; 25.0 i.6 : I . 7  

TlnE FOR CRADINC : 6.2 : 6.3 . 4.5 : 0.0 . 3 . 1  : 3 . 1  
PAVINGISTREET <I RESPONSE): 351: 961. 291: OX t,-X - 7 :  
INSPECTION : 1.5 : 1.3 : 8.1 : 0.0 i . 7  i.5 : ........................................ INAN-Dill'SI 

POYINC :?8.0 :28.3 :2513 : 27.0 : 1 4 + 2  i 7.1 
l i  RESPONSE): 821: 82%: 8 6 % :  1001: 6 9%; 

: 5.0 : 5.0 : 6.3 : 13.5 : 7.5 : 3.L ....................................................................... : 
TIHE FOR GRIID~NG : 3.9 : a , !  :!i.o : 0.0 : i.9 : 0.8 : 
PLANT INSPECTION < I  RESPONSE>: 391: Z9X. 4 3 1  0 :  > 4 X :  57' 
IPIAN-DAYS) 0.9 : 0.6 , 2 . U  ,.'O,C : l,O i 0.5 : .............................. 

PAVING :,,.I :l7.8 :SO.? ; 4.8 ; 6.7 : 0.9 
( I  RESPONSE): 871: sex: 86%: . B I ;  53,: 7 1 :  

: 3.1 : 3.1 : 2.6 2.4 2.5 : 0.4 : ....................................................................... : 

TIHE FOR GRADING ! 7.4 ! 7 , l  :10,5 ' a . 5  : 2 . 4  ' 3.3 
C L E R I C ~ L  STIFF I I  RESPONSE): e l l :  etr: 86%: sox: n7x: 7r 
IMN-DAIS1 : 1,s : $ . a  ! 2.3 : 2.5 : 1.3 : 2 . :  ........................................ 

PAVING ; 5 . 5  : 5.5 : 6.0 5.8 : 4.3 : 211 : 
I I  RESPONSE,: 81.: 931' 86, s o t  6 7 % :  e t :  

i . 0 :  1.0: 1.5 2.9 2.3 3 . 9 :  ....................................................................... 
TIME FOP CROLIINC :.11.0 :SO.O '35.3 : . , 0  ' 0.4 : 0.0 
OTWEPS i l  RESPONSE): 6%: 4 X :  29X A ' % .  3I O i  
!MN-DAIS) 9.0 ;10,0 : 7.8 5.l 0.2 1.0 ....................................... 

PeYING , 7 ,  : 5 : 0 ! 2 0  : 0.3 i 9.0 
( 5  RESPONSE) ' 81: CI i 29%' 2 0 1 .  3% 01 

1 . 4 ' 1 . 5 '  t . 5 :  i 0 . o  0.2 0.0 



I 
EXHIBIT 2: PERSONNEL AND EQUIPMENT RESOURCES. 

;-----------_-----_-------------------- I I 
GROUPS 

:_-- - - - - - - - -_-- - - - - - - - - -_-- - - - - - - - - - - - - ;  
COUNTIES : CITIES I 

;__- - - - - - -_________-- - - - - - - - - - - - - - - - - - - :  I 

1 1 OVER !BETWEENIBELOW: 
1 ALL :RURAL:URBAN:50,000:5,000 &I5,0001 

:50,000 1 
j 

----------------_-_-----------d---_--------------------------------- 

1 : 
ASSIGNED PERSONNEL: 

ADHINISTRATORS : 145 1 102 : 43 1 12 1 221 11 : I 
SUPERVISORS : 248 : 218 : 30 1 23 1 50 1 24 : 
EOUIPUENT OPERATORS $1617 11361 : 256 : 141 1 196 I 87 1 

LABORS : 311 1 283 : 28 1 91 $ 122 1 25 : 
-__---_-___________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - :  I 

MAJOR EQUIPHENT: 
i 

PICKUPS 1 725 : 596 : 129 : 29 1 119 : 64 : 
DUUP TRUCKS 11024 : 890 1 134 : 122 1 223 : 107 1 

7 : 6 1  1 1  
1 

DOZERS : 185 1 163 : 22 : I 

MOTOR GRADERS : 964 :,A56 t 108 : 28 : 55 1 46 1 
BACKHOES : 122 : 113 : 9 : 3 : 23 : 18 : 
LOADERS : 240 1 207 2 33 : 16 2 56 I 56 : 
OTHERS 1 577 : 468 1 109 1 147 : 205 : 85 1 

___-______--_-_____-- - - - - - - - - - - - -_- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - :  

26. Iden t i fy  t h e  personnel and equipment normally assigned t o  each 
loca t ion  i d e n t i f i e d  i n  Question 25 according t o  t h e  breakdown shown 
i n  Exhibi t  2. A s  appropriate ,  show separa te  f o r  year-round, winter  
and summer. 



IOWA PURAL COUNTIES (RESPONSED TO EXHIBIT 2 !  

----.--------------- EXH!H]T 2 - - - - - - - - - - - - - - - ' . - - - - - . - - -  
NO. OFII - - - - - - -  A), - - - - - - - - -  -..-..--....---- M~ 
COUNTY MI LES A S E L P T. D ?l E: L 9 

66 60,008.90 102 218 1333 283 593 889 162 848 1 1 1  ? 401 

63 57,032.04 

LA?;E MILES PER PERSON: 55.3 

LANE NILES PER EQUIPMENT: 206 135 74: 142 l ~ s !  454 - a -  7.41 

IOWA URHAN COUNTIES ( 7  OUT OF 8 RESPONSES) 

. . . . . . . . . . . . . . . . . . . .  EXHIBIT 5 . . . . . . . . . . . . . . . . . . . . . . . . .  
NO. O F ~ /  L - - - - - - -  *p - - - - - - - - -  - - - - - - - - - - - -  ME - - - - - - - - - - - - - - - - - -  
COUNTY MILES A S E L P T D M B L 0 
- - - - - - - - - - - - - - - - - - u - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  

_ - - - - - - - _ - _ - - _ _ _ _ " _ - - - - ~ - - - - . - - - - - - - - - - " - - - " - - ~ - p ~ - - - - - d - - - - - - - - - ~ - - ~ - - ~  

7 6,577.97 43 30 256 25 129 134 22 109 9 3.3 109 

AVERAGE:l4,3 6.0 42+7 7 . 0  19.4 !Y,1 3 8 1  15.4 1.5 4 . 7  i 5 . 6  

3 5 6 4 7 - 7 - 
b 

- RESPONSES: ," i 

: 3F ?ESPCNSES: 43Z 71% 86% 57'Z. 100% 100'X. 100% loo'%. 862 !OO% 1032 

LANE MILES PER PERSON: 31.7 

LAbE MILES PER EQVIPMENT: 102 95 598 122 1462 359 121 

11 Number o f  Counties Responding - 



CITIES, OVER 50,000 POPULATlON IN IOWA (4 OUT OF 5 RESPONSES) I 

. . . . . . . . . . . . . . . . . . . . .  EXHIBIT 2 . . . . . . . . . . . . . . . . . . . . . . . .  
NO. OF .!J - - - - - -  Ap - - - - -  - - - - - - - - - - - - - - -  ME . . . . . . . . . . . . . . . . . . . .  

CITY POPULAT. A S E L P T D M B L 0 
i 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

452,255 15 38 212 147 29 122 7 28 3 16 147 I 
POPULATION PER EMPLOYEE: 1098 

POPUFATION PER EQUIPMENT: 15595 3707 64608 16152 150752 28266 30'; 

CITIES, POPULATION BETWEEN 5,000 AND 50,000 IN IOWA 

. . . . . . . . . . . . . . . . . . . . . . .  EXHIE;IT 2 -------------------- .  1 
N O .  0g.g - - - - - - - -  Ap - - - - - -  - - - - - - - - - - - - - -  ME - - - - - - - - - - - - - - - - -  I 

CITY POPULAT. A S E L P T D M B L O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 
31 461,506 22 50 196 122 119 223 6 55 23 5E. 205 I 
28 418,630 

POPULATION PER EMPLOYEE: 1073 I 
POPULATION PER EQUIPMENT: 3378 7069 76917 8391 20065 e2-11 2-51 

. . . . . . . . . . . . . . . . . . . . .  EXHIBIT 7 - - - - - - - - - - - - - - - - - -  
NO. O F 1 1  6 - - - - - - -  AP - - - - -  - - - - - - - - - - - - -  ME - - - - - - - - - - - - - - -  

CITY - POPULAT A S E L P T Li PI B L 0 
--__._------------------------------------------------------------ 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - .  

6 7 69,064 10 21 73 25 60 101 1 43 17 49 77 

POPULATION PER ENPLOTEE: 5.35 

PCPULATION PER EQUIPMENT: 1151 683 69064 1606 4062 1409 E>fi 

11 Number of  C i t i e s  Responding - 




