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FOREWORD

The ldaho Highway Maintenance Study is the final report of a cooperative
research investigation conducted at the University of Idaho in the Depart-
ment of Civil Engineering and financially sponsored by the Idaho Department
of Highways as Research Project 39. The project was administered through
the University of Idaho Engineering Experiment Station. Part I entitled
"Maintenance Fund Allocation'" is essentially the thesis of R. D. Mason,
as presented in partial fulfillment for his Master of Science Degree
in Civil Engineering. ©Part III, "Field Maintenance Practices', is a
similar product of G. W. Kennaly for the same purpose. Part II, '"Highway
Maintenance Classification', was written by C. W. Hathaway, Associate
Professor of Civil Engineering, who also served as project director and
as the major professor to the two graduate students.

Besides providing financial support, the Idaho Department of Highways
made several other notable contributlons to this investigation. Of great-
est significance was the invaluable assistance of Mr. L. F. Erickson,
Research and Materials Engineer and Mr. Roy Jump, Maintenance Engineer
in planning and conducting the study. District Engineers and District
Maintenance Supervisors coordinated the field studies with the schedules
of the field maintenance crews. Maintenance men throughout the State
graciously answered the voluminous questionnaires and provided the basic
data required for Part III,

Special thanks go to the secretarial staff, Mrs. Gloria Smith, Mrs.
Beatrice Roy and Mrs. Pat Hartwell who have typed, reproduced and assembled
the report.
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SUMMARY

The first objective of this study was to determine how states, other
than Idaho, allocate their funds for highway maintenance and to ascertain
which states have established distinct levels of maintenance and standards
of maintenance for different classes of highways. The second objective
was to write FORTRAN digital computer programs for the formulae of those
states using this method of allocation for highway maintenance funds and
to compare the results of the computerized formulae (using Idaho data) with
Idaho's past expenditures for highway maintenance.

Of the eleven states that now utilize a formula for the allocation
of maintenance funds, only six states sent formulae which could be pro-
grammed. The majority of the remaining states allocate their highway
maintenance funds by precedence. It was also indicated that the majority
of states do not differentiate between the level of maintenance nor the
standard of maintenance for different highway classifications.

Results of the computerized formulae indicated the allocation per
Idaho State Highway District should be in the same range, percentagewise,
even though the formulae were based upon different criteria. The com-
parison of the results indicated that some inequities may exist in the
present highway maintenance fund allocation system utilized by the Idaho
Department of Highways,
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MAINTENANCE FUND ALLOCATION

R. D. Mason



CHAPTER I

INTRODUCTION

_ The allocation of maintenance funds in an equitable manner, consis-
tent with the true proportionate needs of a highway system, is a subject
of concern to highway administrators. 1In recent years the maintenance
costs for Idaho's highway system have increased at a rate approximately
twice that of maintenance revenues (1). One possible reason for this
escalation of maintenance costs is that the level of maintenance for cer-
tain items (i.e., mowing, snow removal, patching, painting, and similar
items) or classes (i.e., primary, secondary, or interstate) may be greater
than it should be.

Previous research has attempted to correlate maintenance costs with
certain highway variables such as snowfall, roadway width, surface type, and
pavement thickness (2,3). However, in both of these studies it was assumed
that the levels and standards of maintenance were the same for all items
and classes.

In this study the level of maintenance is defined as the control
which describes when a certain maintenance function will be performed and
as such reflects the serviceability of a highway to the motorist. Items
such as mowing grass when it reaches a specified height or patching a hole
as soon as it has formed are examples of levels of maintenance. Standards
of maintenance pertains to such items as the routine to be followed in
patching a hole or the height to which the grass should be mowed and accord-
ingly pertains to the physical act of performing a maintenance operation.

The question to be answered is: Can maintenance funds be allocated
according to some formula which weculd take into consideration not only
highway variables but also the level of maintenance that should be provided
for the different classes and items in the highway system? This phase of
the study did not attempt to answer this question in full. This aspect
of the study was concerned, rather, with the application of other states'
formulae to Idaho data and to compare the results obtained with Idaho's past
expenditures.

I. PURPOSE

According to the Bureau of Public Roads, average maintenance costs
per mile have increased 100 per cent in the last twelve years (4). From
1955 to 1964 the State of Idaho reported the following increases: (1) state
highway mileage increased approximately 4 per cent (4708 to 4881 miles);
(2) maintenance cost per mile increased approximately 27 per cent ($987.20
to §1258.00); (3) money spent on maintenance rose approximately 32 per cent



(54,648,000 to $6,140,500); and (4) total highway funds from state sources
increased about 48 per cent($23,760,000 to $35,164,000) (1). However,
during the period 1960 to 1964 maintenance costs rose 15 per cent while
state revenue increased only 6.5 per cent (1).

According to recent annual reports of the Idaho Department of High-
ways (5), greater than 40 per cent of Idaho's state highway user revenues
are alloted to maintenance each year. This fact emphasizes that it is
important to utilize these funds in the most effective and efficient manner
which is, at the same time, consistent with the needs of highway system.

In addition, the maintenance costs for the different highway districts
vary considerably in the State of Idaho. The allocation of highway
maintenance funds .by the use of a formula which takes into account various
highway variables (lane miles, surface area, type, etc.), operating char-
acteristics (vehicle miles, ton miles, etc.), and previous expenditures
(snow removal costs, physical maintenance costs, traffic services costs,
and previous maintenance fund requirements) may be one of the possible
solutions for reducing the probability of a disproportionate allocation.

IT. OBJECTIVE

The objective of this investigation was two fold. The first objective
was to prepare a questionnaire which was to be mailed to each of the other
49 state highway departments. Questions were to be asked concerning the
individual state's method of maintenance fund allocation and whether or
not the state had prescribed standards and/or levels of maintenance for
its highway system. The second objective was to write digital computer
programs for the formulae received from other states regarding allocation
of maintenance funds, tc apply data from Idaho's highway system to these
formulae, and to compare the results obtained with Idaho's past expendi-
tures for maintenance.

III. BACKGROUND

William J. Parman (2), in his master's thesis work entitled, A Pilot
Study of Maintenance Costs of Idaho Highways, questioned whether or not
the level of maintenance should be the same for all classes of highways;
subsequently, he recommended that the subject of level of maintenance be
pursued further in an attempt to correlate level of maintenance with class
of highway. This project was the result of Parman's recommendations.

In order to avoid the possibility of duplicating effort, the publication,
Highway Research in Progress, 1965 (6), was examined to determine what
research was being done in the field of highway maintenance. Several
letters were written to those institutions which indicated they were pur-
suing either level of maintenance or maintenance fund allocation; however,
there was no germane material obtained from their replies. :




CHAPTER TII

PURPOSE AND RESULTS OF THE QUESTIONNAIRE

In order to determine the present procedures employed by the other
states in the field of maintenance fund allocation and levels and standards
of maintenance, a simple questionnaire, a copv of which is located in
Appendix A on page 39 was sent to each state highway department. The
questions were devised so that they could be answered either '"ves' or
"no"; in addition, provision for comments was available if the interviewee
was so inclined. The most important question for this phase of the study was
question 5 in regard to maintenance fund allocation. The other five
questions were asked primarily in order to form guidelines for the subsequent
phases of the study. The responses to the questionnaire are tabulated in
Appendix A, pages 40 through 42.

Response to the questionnaire was 100 per cent; however, some states
had to be mailed as many as three copies of the questionnaire before a
response was obtained. On the first mailing a 60 per cent response was
obtained, and after the second mailing only six had not answered. The
answers ranged from a straight line down the 'mo'" column to a three-page
letter from the State of Washington. In a majority of the responses the

interviewee either wrote a letter or clarified his answers on the question-
naire itself.

The comment which interviewees made most frequently (with the returned
questionnaire) was that their states' policy was to maintain their high-
way system in its original or subsequently improved condition. This 1is
the comment that one should expect to hear, for this is the purpose of
a maintenance division in a highway system and is the usual definition for
highway maintenance. In some of the comments reference was given to other
germane information which was subsequently requested.

Five states, in returning the questionnaire, also sent along their
states' maintenance manual. Because of this, it was decided to request
the maintenance manuals of the other states rather than to prepare a
second questionnaire concerning the methods employed by the states in
their maintenance functions. This procedure was followed because it was
anticipated that a faster and more complete response would be obtained.

In some instances a few states replied to two questionnaires, and the
-niswers did not agree 100 per cent in any case. This fact was disturbing
because it pointed toward the questionability of the answered questionnaires.
In those cases where two questionnaires were received, the answers to the
one with the most "impressive signature' (title) were tabulated.



At the time that the maintenance manuals were requested, a copy of an
interim report giving a tabulation of answers to the questionnaire was
also sent to each highway department. The number of responses to the interim
report was 35 which was much better than anticipated. Many states expressed
their appreciation and requested the final results of the study. Twenty-
three highway maintenance manuals were received or premised; these manuals
were of great assistance in the later phases of the study.

As an afterthought, the questionnaire (page 39)was sent to the
Canadian Provinces. Four of the seven provinces replied to the question-
naure and the results are tabulated in Appendix A on page 42.

It is interesting to note that those Canadian Provinces which res-
ponded indicated a more progressive attitude in the field of highway main-
tenance that the states (indicated by the predominance of the positive
answers). However, if the other three Provinces had answered, their results
may have contained more negative answers.

British Columbia indicated that a formula (in addition to precedence)
is used for highway maintenance fund allocation; however, upon requesting
their procedure, the Department of Highways answered that a formula is
"not exactly'" used at this time. Their procedure seems to be similar to
that of the State of Connecticut which is based upon precedence and justi-
fiable increases. For British Columbia, the justifiable increases are
dependent upon traffic volumes, industrial expansion and the corresponding
road development.



CHAPTER 111

COMMENTS ON QUESTIONNAIRE

As was indicated previously, many of the interviewees qualified their
answers to the questionnaire. Some of the comments are paraphrased below
in order to indicate the relative reactions generated by the questions.

I. QUESTION ONE

Has your state adopted standards for physical maintenance of its highway
system?

Mr. C. I. Brown (7) (Assistant Maintenance Engineer for the State of
California) wrote that maintenance of each highway is determined "in the
discretion' of those authorities charged with said highways--taking into
consideration traffic requirements and available funds. Mr. Larue Delp (8)
(Engineer of Maintenance for Kansas State Highway Committion) writes that
his state's policy is to maintain the standard at which the highway was
originally constructed. Mr. M. J. Snider (9) (Chief Engineer of the
Misscuri State Highway Commission) says that the highways are to be main-
tained in their constructed or subsequently developed condition in such a
way as to contribute to the safety, convenience, appearance and the preser-
vation and protection of the roadway. Mr. E. S. Hunter (10) (Maintenance
Engineer for the Oregon State Highway Department) commented that even though
the standards are not established in "black and white" they are real and do
indeed exist. Mr. E. Belsheim (11) (Assistant Chief Maintenance Engineer
for the Department of Highways of the Province of Alberta) wrote that even
though no standards are in writing, each District Engineer is imstructed
as to the standards of maintenance for each highway.

1I. QUESTION TWO

Do you use different maintenance standarcds for the different road classi-
fications - i.e., interstate, primary, secondary, urban, rural, etc?

Mr. T. J. Hopgood (12) (Director of the Division of Maintenance for
the Department of Highways for Kentucky) stated in his letter that his
state uses a different standard of maintenance for the more heavily tra-
veled roads even though there is no policy covering standards as such.

Mr. Snider (9) (Missouri) said that the fact that the roads are constructed
different standards "dictates'" a requirement for different maintenance
standards. Mr. Hunter (10) (Oregon) stated that "emphasis' is placed upon
interstate first, then primary, and finally Secondary highways. Mr. J. L.
Stackhouse (18) (Assistant Director for Maintenance for the Department of
Highways of the Washington State Highway Commission) says that his state
does have different standards for different classifications; in addition
a standard, required by the people who use the facility, is adhered to.
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Mr. John Walter (14) (Assistant State Maintenance Engineer of the Highway
Commission for the tate of Wyoming) replied that different standards are
"based largely' upon traffic volumes and/or economic considerations. He
further stated that the Interstate received top priority, and that the
priority between Primary and Secondary Roads was dependent upon school

bus and commuter traffic. Mr. Belsheim (11) (Alberts=  indicated that main-
tenance standards for different highways were based upon load restrictions,
surface type, and volume.

ITI. QUESTION THREE
Do you base standards for physical maintenance on traffic volumes?

Mr. Delp (8) (Kansas) replied that the volume of work 'certainly'
reflects the traffic volumes, but that the standard does not. Mr. Snider
(9) (Missouri) said that traffic volumes dictate, to a large degree, what
a '"satisfactory" level of maintenance is to be. Mr. Stackhouse (13)
(Washington) implied that higher standards are required on higher volume
highways in order to reduce the possibility of accidents (a lower volume
roadway should have a less chance of accidents if everything else is equal).
Mr. J. A. Dennison (15) (Senior Maintenance Engineer for the Department
of Highways of British Columbia) stated that traffic volumes are used to
a great degree in the determination of standards for physical maintenance.
In addition, as was stated above, British Columbia partially utilizes
traffic volumes in the determination of maintenance fund allocation.

IV. QUESTION FOUR

Have you adopted different levels of service criteria for different road
classifications ~ i.e., interstate, primary seccndary, urban, rural, etc.?

Mr. Delp (8) (Kansas) wrote that although different levels have not
been acdopted for different road classifications, Interstate and Primary
roads were serviced first in direct relation to traffic volumes. Mr.
Stackhouse (13) (Washington) also indicated that the Interstate system
had number one priority and other classes of highways received service
according to their traffic volumes or importance. Mr. Belsheim (11)
(Alberta) said that, generally, a different level of maintenance was pro-
vided for the different types of roads; however, the more heavily traveled
roads received first consideration for snow and ice control. Mr. R.A.
Scott (16) (Maintenance Engineer for the Department of Highways and Trans-
portation of the Province of Saskatchewan) replied that a different level
was observed in the winter only--for control of ice and snow. He also stated
that a '"bare pavement' policy was observed for: (1) intercity routes
(this includes the Trans Canada Highway), (2) non-intercity vroutes with
average daily traffic volumes greater than 500, and (3) dust free routes
which provide important connections.

V. QUESTION FIVE

For allocation of maintenance funds between the major highway districts or
divisions, do you use:

(a) Legislative criteria?

(b} Formula?

(¢} Precedence?

(d) Other?
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Mr. Snider (9) (Missouri) wrote that his state bases its maintenance
fund allocation on '"many" years cost records for the various types of high-
ways. He also indicated that public demand was an important factor to be
considered. Mr. John McMeekin (17) (Maintenance Engineer for the Department
of Roads in Nebraska) replied that the Program and Planning Section of the
Department of Roads rated the State's highways every other year in order
to determine maintenance requirements. In addition, the cost records of
previous years, section variability (climate, topography, and geclogy), and
availability of funds are considered in determining the relative allocation
between districts. Mr. Jim West (18) (Chief Maintenance Engineer for the
Utah State Department of Highways) said that highway maintenance allocation
is estimated by the individual District Engineer, District Maintenance
Supervisor, and Shed Foreman who ''go over' each section of roadway in order
to estimate the maintenance costs. Mr. Walter (14) (Wyoming) stated that
highway maintenance funds were distributed as equitably as possible--taking
into account number of employees, geological location (climate and topography),
and the funds available.

VI. QUESTION SIX

Does your maintenance cost accounting procedures follow the AASHO Uniform
Accounting Manual?

Mr. Brown (7) (California) replied that policy and statutes required
deviation from AASHO guidelines. Mr. H. J. Rathfoot (19) (Chief Main-
tenance Engineer for the Highway Department of Michigan) said that AASHO
guidelines are followed in a modified form in which record keeping was
simplified by reducing the number of work items. Mr. Walter (14) (Wyoming)
responded that his state follows the AASHO Uniform Accounting Manual ''very
closely."

One other comment which was noticed quite often and stated by Mr.
Darrell G. Vail (20) (Maintenance Engineer for the Department of High-
ways of Colorado), who is the Chairman of the AASHO Committee on Mainten-
ance Standards, was that there was a great need for studies in the area of
maintenance standards.



CHAPTER 1V

FEASIBILITY OF ALLOCATION FORMULA

According to the results of the questionnaire, 64 per cent of the
states use precedence for allocation of maintenance funds to their highway
districts; other states base their allocation on such items as legislative
criteria, formula, needs, and sufficiency rating. The State of Idaho
utilizes precedence for the allocation of highvay maintenance funds, but
it is desired that a formula be devised which would eliminate this proce-
dure--if possible.

A statistical analysis was made of the maintenance expenditures for
Idaho's highway districts for the years 1961 through 1965. The analysis
considered the percentage of money allocated to each district per year as
compared to the total allocation for the State for each year. The results
revealed that the maximum standard deviation was approximately 0.7 per cent.
Table T illustrates the relative standard deviation for highway maintenance
expenditures for the years 1961 through 1965.

The writer is aware that the use of a five year period is quite small
in the determination of a standard deviation; however, the small values
obtained indicate that a high degree of precedence is employed in the deter-
mination of a district's share of the maintenance fund or that their respec-
tive needs are consistently similar.

A formula which is based upon physical items such as lane miles, opera-
tional characteristics such as vehicle or ton miles, and climatic conditions
such as snowfall (and subsequent snow removal) should offer a means whereby
each district would receive its true proportionate share.

In his report, Parman (2) found that climatic conditions (including
such factors as snowfall, precipitation, and degree days,) were the most
"potent' variables in maintenance expenditures. This can be explained
by the fact that the geography of Idaho is so dissimilar. If the State
of Idaho were not so large (approximately 510 miles long), the variability
of the factors would not be so influential.
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TABLE 1
DISTRIBUTION OF IDAHO STATE HIGHWAY MAINTENANCE
EXPENDITURES FOR SALARIES AND WAGES

FOR THE YEARS 1961-1965

State

Highway 1961 1962 1963 1964 1965 Ave. S

District % A % % 7 7% %
1 15.21 | 15.90 | 16.06 | 16.14 | 15.83 | 15.84 0.47
2 15.06 | 15.14 | 15.09 | 14.80 | 15.08 | 15.03 | 0.33
3 18.76 | 18.68 | 18.79 | 18.76 | 18.44 | 18.68 0.41
4 18.02 | 18.30 | 17.98 | 17.82 | 17.61 | 17.94 0.69
5 17.86 | 17.12 | 16.86 | 17.36 | 17.93 | 17.43 10.19
6 15.09 | 14.86 | 15.22 | 15.12 | 15.11 | 15.08 0.27

0f course, it is realized that precedence will still be required to
determine the relative trends (and hence any constants in an equation) in
the districts; however, the equation constants should not be based upon -
one year's experience, but they should be derived from, at least, five
year trends. If every year the equation constants were determined for the
previous five years, the resulting equation should perform the desired
function (allocation in an equitable manner).




CHAPTER V

SOURCES OF FORMULAE

Question Five of the questionnaire was asked in order to determine
the means by which the individual states allocate their maintenance funds.
If a reply indicated that a formula was used for this purpose, a letter
was written requesting the formula, its application, and what data were
required for its successful application.

Of the eleven states which indicated that a formula was used for
maintenance fund allocation, only six sent formulae which could be pro-
grammed: (1) Maryland, (2) Massachusetts, (3) Oklahoma, (4) Oregon
- (5) Virginia, and (6) West Virginia. West Virginia uses seperate formulae
for primary and secondary maintenance.

I. MARYLAND

For the distribution of maintenance funds to its seven '"Maintenance
Districts," the State of Maryland (21) utilizes the parameters of vehicle
miles and square yards of pavement surface; in addition, funds for special
maintenance functions are set up outside of the normal maintenance budget
and are not distributed by formula. From the formula, the percentage of
the total budget which each district receives is the sum of 25 per cent of
the district's percentage of annual vehicle miles and 75 per cent of the
district's percentage of square yards of surface area. The formula is
straight forward and very easy to apply.

IT. MASSACHUSETTS

The Commonwealth of Massachusetts (Z2) makes use of the cost per lane
mile concept for allocation of its maintenance funds to its eight highway
districts. The estimated cost per lane mile is determined for the three
main areas of maintenance: (1) physical maintenance, (2) snow and ice
control, and (3) traffic services. For the 1967 fiscal year, Massachusetts
highway maintenance allocation is based upon the following approximate per-
centages: (1) 39.13 per cent for physical maintenance, {2) 24.78 per cent
for snow and ice control, and (3) 26.07 per cent for traffic services. The
percentages are based upon the statewide averages for every class and type
of highway without regard to the pavement's age or to the volume which it
supports, The relative percentages are reviewed periodically to compensate
for cost changes.

III. OKLAHOMA
The State of Oklahoma (23) actually utilizes a method rather than a

formula: the method is based upon wages and salaries of the authorized
personnel per district. This method is used because it 1s assumed that
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the number of authorized personnel is a yardstick of the number of miles,
the nature of terrain, and the type of improvements to be made. The per-
centage of maintenance wages and salaries per district, as compared to

the total maintenance wages and salaries for the State, is the criterion
upon which the districts receive their highway maintenance allocation.

In the state highway districts, the total of wages an. salaries is increased
by 21.87 per cent to cover such items as vacations, sick leave, holidays,
jury service, military leave, workman's compensation, State's share of
social security, and State's contribution to the retirement fund. Special
maintenance funds are limited by the State legislature and are distributed
equally to the highway districts.

IV. OREGON

In Oregon (24), the allocation of highway maintenance funds to its five
divisions is dependent upon ton miles, past expenditures, and lane miles.
The factors are weighted as follows: (1) 50 per cent for ton miles,

(2) 25 per cent for the past three years expenditures, and (3) 25 per cent
for lane miles. 1In 1962 the following respective weights were used: 15,10,
and 75 per cent; in 1963 the ratio was changed to 20, 20, and 60 per cent}
and in 1964 the present weights were established. The interesting fact is
that ton miles has assumed greater importance than past expenditures as
experience with the formula has increased. This would seem significant,
because the emphasis is placed on load repetitions which is a common
criterion for pavement design. The same procedure is used by the divisions
to distribute the money to the State's sixteen districts; however, in some
instances local conditions may be such that it is necessary to '"'juggle'

(by judgment) the allocation in order to meet special situations which

may arise. In order to make a good judgment in :uggling the allocation,
field budget recommendations are reviewed as an aid to good decisions. '

V. VIRGINIA

The formula utilized by the Commonwealth of Virginia (25) is appli-
cable only to its interstate systemj it is based upon vehicle-miles and
lane miles. From the State's lump sum allocation for its highway system,
a specified amount is removed for weighing stations, rest areas, and land-
scaping; the remainder is then distributed by formula. The distribution °
factor is determined by weighting the"district's per cent of lane miles as
75 per cent and the district's per cent of vehicle miles as 25 per cent.
Virginia attempted to use the above method on their primary highway system;
however, it did not yield a satisfactory distribution because of the inabil-
ity to include all "pertinent variables.'

VI. WEST VIRGINIA

As was stated previously, West Virginia (21) uses a different formula

for the allocation of maintenance funds for its primary and secondary highway
syste For the primary system the total number of lane miles of untreated
(primitive, unimproved, graded and drained, soil surface, and gravel or
stone,, treated (surface treated), bituminous, and concrete pavement are

multiplied by the following weights, respectively: 1.0, 1.46, 1.32 and
1.31. These factors were determined by research conducted by the State of
West Virginia. The weighted mileages are then added and the sum is divided
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into the individual weighted mileages; the results are then multiplied by
the total allocation for primary maintenance; the products next are divided
by the respective mileages of pavement types (not weighted) and the alloca-

tion per mile of pavement type is determined. An example calculation is
illustrated on page 18.

The formula for the Secondary Highway Svscem is done basically the
same way. The difference is that the pavement types are unimproved (primi-
tive, unimproved, graded, and drained), traffic bound (soil surface and
gravel or stone) and paved (surface treated, bituminous, concrete, and

brick); these have the weights 0.5, 2.50, and 4.36 respectively. The example
(page 18) illustrates this procedure.

VII. OTHER STATES

The States of Connecticut, North Carolina, and Vermont sent formulae
which could not be programmed for the cocmputer. Connecticut (27) bases
its allocation on precedence plus justifiable increases. North Carolina
indicated in the returned questionnaire that it utilizes certain ''plus
factors'" in determining the mileage of its highway system; however, the
actual formula was never received. The average cost per mile (statewide)
is used as a yardstick in the State of Vermont (30), but it is not strictly
adhered to as a formula; no other information was received concerning the
formula so it could not be investigated further.

Delaware and Ohio, the other two States which indicated the use of a
formula, sent no information on their method.
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CHAPTER VI

CODING OF THE FORMULAE FOR THE IBM 1620

FORTRAN language was used for the programming of the formulae.
In each formula it was assumed that the total allocation to be
distributed would be one thousand dollars; hence the relative distribution
resulting from each of the formulae could be compared quite easily. The
data for the programs were obtained from the Idano Department of Highways
for the years 1961-1965. The year 1964 was used for the basis of compar-
ing the results of the different formulae. This year was chosen because,

at the beginning of the study, it was the most recent year with all data
compiled.

I. MARYLAND

The actual program for the State of Maryland is located in Appendix C
on page 49. As has been stated, Maryland bases its formula on vehicular
miles and square yards of pavement surface. In the program AREAl, VEHMI,
and ALCAl refer to surface area, the number of vehicular miles, and the
resulting highway maintenance fund allocation, respectively, for the State
Highway District 1 of Idaho. AREA2, VEHM2, and ALCA2 refer to State High-
way District 2, etc. AREAT and VEHMT refer tc the total surface area and
vehicular miles for the State of Idaho.

ITI. MASSACHUSETTS

Since Massachusetts considers physical maintenance, snow and ice con-
trol, and traffic services separately, it was decided to compute the allo-
cation per district for each of the three categories as well as the total
allocation per district. The alpha-numeric names, T@LM1l, etc. (page 50)
refer to the total number of lane miles in the highway districts and State.

ALCP1, ALCS1, ALDT1, and SUMl refer to the allocation for physical
maintenance, the allocation for snow and ice control, the allocation for
traffic services and the total allocation for State Highway District 1,
respectively.

ITTI. OKLAHOMA

Oklahoma's formula (page 51) was the easiest of the formulae to
orogram. Actually, Oklahoma did not send a copy of their actual proce-
dure, so the writer abandoned further consideration of the method for
some time; however, after considering the implied method, it was thought
that the relative wages and salaries per district should be a fairly good
indication of the relative maintenance requirements per district, for the
relative wages and salaries should indicate the relative maintenance
requirements. For this reason, the formula written considers only wages
and salaries of those people concerned directly with highway maintenance.
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As before, WAGS1, and ALCAl, refer to the wages and salaries and the
total allocation for State Highway District 1, respectively.

IV. OREGON

The State of Oregon seems to be the most progressive state as far
as maintenance fund allocation by formula is concerned. As was stated
above, the three factors, ton miles, lane miles, and past experience,
were weighted at 50, 25, and 25 per cent, respectively. In the program
(page 52), T@TML, T@TLl, PAEX1, and SUML refer, respectively, to the total
ton miles, total lane miles, and average of the previous three years'
experience of maintenance fund allocation, and the total allocation for
Idaho's Highway District 1. The other alpha-numeric names refer to the
other districts and the State as a whole, just as in previous formulae.

V. VIRGINIA

Even though Virginia applies its formula only to its interstate
system, it was decided to apply the formula to the whole of Idaho's high-
way system. In Virginia's formula (page 53), VEHMl, T@TL1l, and ALCAl
refer to the vehicle miles, lane miles and allocation as described above.

VI. WEST VIRGINIA

The formula utilized by West Virginia for its primary highway system
is dependent upon the type of pavement. In the formula (page 54),
T¢MUL, T@MTL, TGMBLl, TPMCl, and ALCAl refer to the total miles (not lane
miles) of untreated, treated, bituminous, and concrete pavements, and
the allocation for State Highway District 1 just as before. UNTR, TRDT,
BITU, and C@NC, refer to the total miles of untreated, treated, bituminous
and concrete pavement for the whole State. UNTRA, TRTDA, BITUA, and CQNCA
are the weighted mileages for the different types of pavements as shown in
the example on page 18. SUM is the arithmetic total of UNTRA, TRTDA,
BITUA and C@PNCA. FACTU, FACTT, FACTB, and FACTC are the factors for
the different pavement types as shown in the above example. ALCAU, ALCAT,
ALCAB, and ALCAC are .the allocation per mile for the different types of -
highway pavement.

West Virginia's formula for secondary highway maintenance is prac-—
tically the same as its formula for Primary highway maintenance; the only
difference is the weight factors and the different classification of high-
ways. In the formula (page 54) UPRV, TRFB, and PVED refer to the total
miles (not lane miles) of unimproved, traffic-bound and paved roads, res-
pectively. T@MUl, T@MTl, and T@PMP1 refer to the total miles of unimproved,
traffic-bound, and paved roads for State Highway District 1 as before.
UPRVA, TRFBA, and PVEDA refer to the respective weighted mileages for the
different classes of roads. SUM is the arithmetic total of UPRVA, TRFBA,
and PVUDA. FACTU, FACTT, and FACTP are the factors as shown in the example,
page 1A ALCAU, ALCAT, and ALCAP are the allocation per mile for the dif-
ferent types of roads. :



CHAPTER VII

RESULTS OBTAINED FROM THE FORMULAE USING IDAHO DATA
The data for the year of 1964 were selected because they were from
the most recent year with complete infcrmarion available at the beginning
of this study. When averages were required such as in the formulae of

Oklahoma and Oregon, the data were taken from the year 1961 through 1965.

The computer results from the prinrout are shown in Table II below.

TABLE 11
TOTAL ALLOCATION FOR HIGHWAY MAINTENANCE ALLOTED TO EACH

DISTRICT ON THE BASIS OF THE PROGRAMMED FORMULAE

State West
Highway Maryland Mass., Oklahoma Oregon Virginia Virginia**
District 7% % % 7 % pA

1 16.57 16.07 16.14 | %18.42 16.74 15.63

2 21.41 21.62 *14.90 20.52 21.25 21.73

3 21.82 20.28 18.76 22.42 21.88 19.51

4 12.54 14,22 *17.82 12.96 1Z.95 14.66

5 13.18 12.50 *17.36 1325 12.76 1255

6 14.49 15.31 15,12 *12.34 14.42 15.93

i

*Indicates numbers which were discarded in the statistical
analysis.

**The column entitled, '"West Virginia' was obtained by multiply-
ing the respective primary mileage by the primary allocation
factor, multiplying the secondary mileage by the secondary
allocation factor, adding them together and then dividing by
the sum of the primary and seccndary mileage fcr the discrict
in question.
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A statistical analysis of the results was performed in order to
determine if there was any correlation between the different formulae.
In some instances one of the values was discarded because of its differ-
ence from the others. The results are shown in Table IIT below. The

values which were discarded are indicated by an asterisk in Table I on
page 21.

TABLE III
AVERAGE AND STANDARD DEVIATION OF THE
RESULTS OF THE DIFFERENT FORMULAE

FOR FACH HIGHWAY DISTRICT

State Standard
Highway Average Deviation
District 7% 7

1 16.23 0.44

2 21.31 1.21

3 20.78 1.45

4 13.47 0.93

5 12.85 0.35

6 | 15.05 0.62

The resulting standard deviations are interesting because they are
not very large even though the comparison was made upon formulae which
considered different parameters for determining the allocations.

In the determination of the standard deviation the equaticn for non-
biased results was used (n-1 in the denominator). This was done because
there were so few observations.



CHAPTER VIII

COMPARISON OF RESULTS WITH IDAHO'S PAST EXPENDITURES

Table IV illustrates the actual expenditures per state highway dis-
trict expressed as percentages for the years 1963-1965, 1In addition, the
table includes the average allocation (with one standard deviation included)
per district from the formulae. The standard deviation is included to show
the range in which a reasonable confidence is to be expected.

TABLE IV
RELATIVE EXPENDITURES PER DLSTRICT FOR THE YEARS 1963-1965

COMPARED WITH THE AVERAGE FORMULAE RESULTS

State Formulae Results
Highway 1963 1964 1965 Average One Standard Deviation
District From the Average
% 7% % % %

1 14.24 17.01 14.86 16.23 15.79 to 16.67

2 18.53 13.06 15.59 21 .31 20,10 to 22.52

3 18.13 28.87 21.00 20.78 19.33 to 22.23

4 19.44 18.42 17.83 13.47 12.54 to 14.40

5 16.91 16.86 16.71 12.85 12.50 to 13.20

6 12.76 15.19 14.02 15.05 14.43 to 15.67

Observation of Table IV indicates that State Highway District 1
fell both above and below for the years studied:; State Highway District 2
was well below the formulae results; State Highway Districts 3 and 6
approached the formulae results, and State Highway Districts 4 and 5 were
well above results predicted by the formulae.

The average results give an indication of the range in which the
allocation may be expected to fall according to the formulae. However, it
must be remembered that these formulae are from other states, none of which
has the extremes in weather or terrain which exist in Tdaho. Figure 1,
page 25, was constructed to show the graphic relationship between Idaho's

immediate past expenditures and the formulae results.
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I. OKLAHOMA

It is interesting to note from Figure 1 that the only formula which

is consistently in, or near, the 1963-1964 range is that of the State of
Oklahoma. However, it must be remembered rhat Oklahoma formula is based
upon wages and salaries; in addition the results of t'e Oklahoma formula

are based upon ldaho data for the years 1961-1965, and therefore the results
should be closely aligned with the past expenditures provided that mainten-
ance personnel are assigned consistent with maintenance requirements.
Another interesting fact concerning the Oklahoma results is that

for four districts the results are extremej i.e., the results are quite
different from all of the other formulae results.

IT. MARYLAND AND VIRGINILIA

The two formulae which consistently yield the same results are those
of the states of Maryland and Virginia (Maryland - surface area and vehicle
miles; Virginia - lane miles and vehicle miles). 1In each case vehicle miles
are weighted 25 per cent and the remaining factor is weighted at 75 per cent;
essentially lane miles and surface area should not be too significantly
different, proportionally, for the only variable would be pavement width.
In only two of the six districts (Districts 1 and 6), did the alloca-
tion resulting from the formulae of Maryland and Virginia fall within the
range of the 1963-1965 Idaho expenditure range.

III. MASSACHUSETTS

The resulting allocation from the formula of Massachusetts 1s within
or at the edge of 1963-1965 Idaho expenditure range for State Highway Dist-
ricts 1, 3, and 6. Recall that Massachusetts uses the following factors
for allocation of maintenance funds: (1) physical maintenance - 39.13 per
cent; (2) snow and ice control - 26.09 per cent; and (3) traffic service -
34.78 per cent. Appendix Tables B-1 and B-2 on pages 45 and 46 illustrate
Idaho's expenditures for these three categories for 1963 through 1965.
It is easily observed from Table B-1 that Idaho's expenditures for the above
mentioned classifications of maintenance do not even approach Massachusetts'
percentages for the same three categeries. Also, it must be realized
that Massachusetts has a much greater amount of money available for allo-
cation (83450 per lane mile for fiscal 1967 as compared to Idaho's $1240
per mile for 1964) (23), Also notice that Massachusects' allocation is per lane
mile while Idaho's allocation is per mile only.

Observaticn of Table B-2 indicates that no precise pattern 1s followed
in which Idaho money is spent for the three phases of maintenance (physical
maintenance, snow and ice control and traffic services) for the years 1963
through 1965. 1In fact, the table seems to point out the variability of
funds spent within the State's Highway Districts. Both money expenditures
and percentages indicate that no district is predominant in the field of
physical maintenance; however, State Highway Districts 3 and 5 seem to
predominate both money and percentages for traffic services and snow and
ice control, respectively. State Highway District 5 is the district
which, geographically, should receive the most severe winters in the State;
this fact is supported by the expenditures for snow and ice control indi-
cated in Table B-2. State Highway District 3 serves greater traffic volumes
than any other district and therefore it should be the district which would
spend the most money on traffic services.
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From the above discussion, it is concluded thar

solely upon the three phases of maintenance (as does
not work in Idaho because of the wide variation

formula based
ssachusetts) would
reography.

a
Ma

=
o
[47]

IV. OREGON

From Figure 1 it is observed that the allcocation resulting from
the formula of Oregon does not fall within the 1963-1965 range in any of
the districts. This, to the writer, 1s noteworthy because Oregon seems
to have taken great pains in the determination of the formula as indicated
by their change in factor weights. Also, Oregon seems to be a state which
has to cope with the same problems, geographically, as Idaho, and therefore
a much better correlation was anticipated. Another reason why better corre-
lation was anticipated is that according to Oregon's formula ton miles is
weighted at 50 per cent which should give an indication of physical main-
tenance necessary; from Table B-1 it 1s seen that phyvsical maintenance in
Idaho accounts for about 56 per cent of the total allocation per year.
These results may indicate that certain districts are not receiving their
fair share of the highway maintenance budget.

V. WEST VIRGINIA

Figure 1 indicates that the allocation predicted from West Virginia's
two formulae lies within the 1963-1965 range only twice. 1In the writer's
opinion, maintenance funds cannot be allocated on the basis of lane miles
alone in the State of Idaho because of the wide geographical variation
which exists in the State. West Virginia is a relatively small state, and
the extremes in geography are not present; hence, their formula may be
very ideal for their situation.
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Results of Question Five of the questiosnnaire indicate that 64 per
cent of the states utilize precedence, eith:er solely or in conjunction
with other criteria, for the distribution »f highway maintenance funds.
From this fact the writer concludes that the majority of these state high-
way departments are conservative in their apprcach to the problem of
maintenance fund allocation.

Eighty-two per cent of the states report adhecring to the American Assoc-
iation of State Highway Officials (AASHO) guidelines for accounting purposes as
indicated by Question Six. This indicates that the standard accounting
procedure is recognized as an effective and efficient system by a great
majority of the states.

Observation of Figure 1 (page 25) indicates that, for the years
considered, a possible inequitable allocation of highway maintenance funds
has been exercised by the Tdaho Department of Highways. This conclusion
is based upon the fact that the formulae consider different criterion for
their establishment . of the resulting allocation, and even though different
criterion are utilized, they all indicate that the same inequities exist
(Figure 1). Results indicate that State Highway Districts 1, 3, and 6
are receiving '"about' their proporticnate neesds; however, the results
indicate that State Highway District 2 is possibly not receiving its needs
for highway maintenance allocation, and State Highway Districts 4 and 5
are receiving more money than the various formulae indicate is necessary.
Excluding the obvious extreme values in Figure 1, the range of allocation
for State Highway District 2 should be about 20 to 22 per cent of the
state highway maintenance budget; however, from 1963-1965 this District
received only 14-18 1/2 per cent.

Figure 1 also indicates that State Highway District 4 should re-
ceive from 12 1/2 to 14 1/2 per cent of the allocation, but for the year
1963 through 1965 it received 18 to 19 1/2 per cent. Also State Highway
District 5 received frem 16 1/2 te 17 per cent of the allocation for the
study vears, but the formulae indicated that it should receive only
12 1/2 to 13 1/2 per cent.

In the writer's opinion, the possibility of using any one of the
formulae, which were discussed in this study, for the allocation of highway
maintenance funds 1s very small. If the State of Idaho were not so large
and were more homogeneous, the possibility of utilizing a formula similar
to those studies would be much more favorable.

The method employed by the State of Oklahoma is based strictly on
precedence; however; it is the only formula which gave consistent results
within the range of past expenditures. From this fact, any future formulae

should possibly consider past wages and salaries as the most significant
factor in any such formuale.

II. RECOMMENDATIONS

Part TII of this study is an intensive review to determine what
variations in standards and levels of maintenance are being practiced in
Idaho's State Highway Dsitricts by field perscnnel. It is recommended that

the results of the study of Part 11l be scrutinized with most care in order



CHAPTER 1iX

CONCI USTONS AND RECOMMENDATIONS

The reader should be aware thar the conclusions drawn from this
study were based upon the resulits of questicnnaires sometimes in conflict
with other information received. Also, 1t must be emphasized that this
study was based upon rhe data of snly five years (1961-1965) at the
most. As was previcusly stated, rhe comparison for cost allocaticn was
carried out for the year 1964, and all data were ror that year except in
cases of precedence in Oklahcma's and Uregon's formulae; hence the following

conclusions must be considered wich thesce facts in mind.
L CONCLUSIONS

Answers to Questian One indicace that only 42 per cent of the states
have set prescribed standards 1cr physical maintenance of their highway
system; maintenance manuals were received from 23 stactes (46 per cent).

A maintenance manual cerrainly sets scandards feor physical maintenance;
therefore, this inequality {42 versus 46 per cent) points to the question-—
ability of the responses ro the quescticnnaire. The fact that the majority
of the states bave not set standards indicates a possible lack of managerial
control. No other germane information was received from others in the

field of bighway maintenance thar supporcs this statement. To further
emphasize this starement, the fcllowing i1s quoted from a recent engineering
publication (4): ''Maintenance cperations in the past generally have not
been as well organized, well managed or efficient as chey might have
been...."

Sixty per cent of the states dc not officially distinguish between
the classes cf highways i1n their maintenance procedures. This is a great
injustice to the driving public unless, of ccurse, these states have an
abundance of money vto maintain their highway systems. Even so, the inter-
state system should receive top priority in maintenance practices.

Replies tc the third question show that 66 per cent of the states
do not base their srandards for physical maintenance on traffic volumes.
Some roadways are capable ot supperting a much greater volume of traffic
than others and relative volumes for difterent types of highways
should give an indication as to the expected amount of mailntenance Or
preventive maintenance to be performed.

Only 48 per cent ot the states have set diftferent levels of service
criteria for rhe differenrt classes of highways in their system according
to the results cof (Quesriocn Four. 1f the remaining states have the necess-
ary funds to maintain all of their sysrems in a high level of maintenance

category, this 1s justified This is highly imprcbable, however, because
some highways just dc oot requlire as high a level of service as cothers,
and hence they will not receive itr.
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to determine whether or not the allocation of maintenance funds predicted
by the formulae are realistic, because these results should give an
indication as to the relative standards and levels of maintenance through-

out the state.

Since the method employed by the Stare of Oklshoma is the only formula
which gave results that were consistently in the range of ILdaho's past expen-
ditures, it is recommended that wages and salaries be the basis of any
future formula with a weight as high as 70 per cent. Any such formula
should be based strictly on precedence, for any one state highway district
should not increase the mileage of its system significantly within the
period of a year. 1t is further recommended that the remaining 30 per
cent be alloted to the three areas of maintenance (physical maintenance, snow
and ice contrecl, and traffic services). The weights of the individual
parameters of the three areas of maintenance should also be determined
by precedence. The number of years to consider in determining precedence
should be no less than five.
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QUESTIONNAIRE SENT TO STATE HIGHWAY DEPARTMENTS

PLEASE RETURN TO:

Assoc. Professor C. W. Hathaway
Engineering Experiment Station
University of Idaho

Moscow, Idaho 83843

Yes No

1. Has your state adopted standards for physical maintenance
of its highway system?

2. Do you use different maintenance standards for the different
road classifications - i.e., interstate, primary, secondary,
urban, rural, etc.?

3. Do you base standards for physical maintenance on traffic
volumes?

4. Have you adopted different levels of service criteria for
different road classifications - i.e., interstate, primary,

secondary, urban, rural, etc?

5. For allocation of maintenance funds between the major high-
way districts or divisions, do you use:

(a) Legislative criteria?
(b) Formula?

(c) Precedence?

(d) Other?

6. Does your maintenance cost accounting procedures follow the
AASHO uniform accounting manual?

If the answer to questions 1 to 5 is yes, would you send us a copy of
your procedure. Additional comments on their effectiveness and useful-
ness would be appreciated. Also any remarks will be most welcome.
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FORTRAN PROGRAM C-1

MATYLAND FORMULA

CPRAGRAM FPR DISTRIBUTIAN OF HIGHWAY MATNTENAN 7 FUNDS BY THE F@RMULA QF
THE STATE #F MARYLAND

1

5

READ1,AREAL ,AREAZ ,AREA3,AREAL
FORMAT (4F12.3)
READS5, AREAS,AREA6,AREAT
FPRMAT (3F12.3)
READ4 ,VEHM1 , VEHM2, VEHM3,VEHM4 ,VEHMS5 , VEHM6 , VEHMT
FORMAT( 7F11.0)
ALCA1=(AREAl /AREAT*0 , 75+VEHM! /VEHMI*0 , 25) *1000.
ALCAZ=( AREA2 /AREAT*0 . 75+VEHM2 / VEHMT*0 . 25) %¥1000.
ALCA3=(AREA3/AREAT*0 . 75+VEHAM3/ VEHMT#0.25) *1000.
ALCA4=(AREAL /AREAT*0 . 75+VEHMS / VEHMT*0 , 25) #1000 .
ALCAS5=(AREAS/AREAT*0 . 75+VEHMS / VEHMT *0 . 25) #1000 .
ALCA6=(AREA6/AREAT*0 . 75+VEHM6 /VEHMT#0 ., 25) *¥1000.
PRINT]
FOARMAT (51HALLGCATIPN PER DISTRICT PER 1000 D@LLARS (MARYLAND)////)
PRINT2, ALCAl,ALCAZ2,ALCA3,ALCA4,ALCAS5,ALCA6
FORMAT (7HDIST. 14XF14.8,//7HDIST. 24XF14.8,//7HDIST. 34XF14.8,//7H
1DIST. 44XF14.8,//7HDIST. 54XF14.8,//7HDIST. 64XF14.8)
END

12376974.72117044512.90815782820.53410684100.534
10200512.37412025747.94778114669.018
0438311345.0471372315.0523148805.0213201610.0316453540.0274948295.2337435910.
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FORTRAN PROGRAM C-2

MASSACHUSCTTS FORMULA

CPROGRAM FPR DISTRIBUTION OF HIGHWAY MAINTENANCE FUNPS BY THE FPRMULA OF
THE STATE ©F MASSACHUSETTS
READL,TOLML ,TOLM2 ,TALM3, TOLM4 ,TOLMS , TOLM6 , TOLMT
1 FORMAT(7F9.3)
ALCP1=(TOLML/TOLMI*391.3)
ALCP2=(THLM2/TOLMT*391.3)
ALCP3=(TPLM3/TOLMI*391.3)
ALCP4=(TOLMS4 /TOLMT#391 . 3)
ALCP5=(TPLM5/THLMTI*391 .13)
ALCP6=(TOLM6 / TOLMT #1391 . %)
ALCS1=(TOLMLl/TOLMT#260.9)
ALCS2=(TOLM2 /TOLMT*260.9)
ALCS3=(TOLM3/TOLMT*260.9)
ALCS4=(TOLMS4 / TOLMT #2610 .9)
ALCS5=(TOLM5/ TOLMT *260.,9)
ALCS6=( TOLM6 / TOLMT*260 .9)
ALCT1=(TOLML/TOLMT*347.8)
ALCT2=(TPLM2 /TALMT*347 . 8)
ALCT3=(TOLM3/TOLMT*347.8)
ALCT4=( TOLMA /TOLMT*247 . 8
ALCTS5=(T@LMS /TOLMT %347 . 8)
ALCT6=(TOLM6 / TOLMI*347.8)
SUM1=ALCP1+ALCSI+ALCT1
SUM2=ALCP2+ALCS2+ALCT2
SUM3=ALCP 3+ALCS 3+ALCT 3
SUM4=ALCP4+ALCSL4+ALCTA
SUM5=ALCP5+ALCS5+ALOTS
STUM6=ALCPA+ALCS6+ALCTH
FRINT2
2 FORMAT (56HALLBCATION PER DISTRICT PER 1000 DOLLARS (MASSACHUSETTS)
1//11)
PRINT6 ,SUMI1 ,SUM2,SUM3,SUM4 , SUMS , SUMA
PRINT3
3 FPRMAT (35HALLOCATION FOR PHYSICAL MAINTENANCE//)
PRINT6 ,ALCP1,ALCP2 ,ALCP3,ALCP4 ,ALCP5,ALCP6
PRINT4
4 FORMAT (35HALL@OCATION FOR SNOW AND 1CE CONTROL//)
PRINT6,ALCS1,ALCS2 ,ALC32,ALCS4,ALCS5,ALCS6
PRINTS
5 FORMAT(31HALLOCATIAN FOR TRAFFIC SERVICES//)
PRINT6 ,ALCT1,ALCT2 ,ALCT3,ALCT4 ,ALCTS ,ALCT6
6 FORMAT(7HDIST. 14XFl4.5,//7HDIST. 24XFl4.5,//7HDIST. 34XF14.5,117H
1DIST. 44.5,//7HDIST. S54XF14.5,//7HDIST. 64XF14.5////)

01669.63002246.59602108.08101478.32401298.99201590.96010392.583



FORTRAN PROGRAM C-3

OKLAHOMA FORMULA

CPRPGRAM FOR DISTRIBUTI@AN OF HIGHWAY MAINTENAN~" FUNDS BY THE FORMULA OF
THE STATE @F OKLAHOMA
READ1 ,WAGS1,WAGS2,WAGS 3,WAGS4 ,WAGSS ,WAGS6 ,WAGST
1 FPRMAT(7F10.2)
ALCA1=WAGS1/WAGST*1000.
ALCA2=WAGS?2 /WAGST*1000 .
ALCA3=WAGS3/WAGST*1000.
ALCA4=WAGS4 /WAGST*1000,
ALCA5=WAGS5 /WAGS T#1000 .
ALCA6=WAGS6 /WAGST*1000.
PRINT2
2 FORMAT (51HALL@CATIQN PER DISTRICT PER 1000 D@LLARS (@KLAHOMA)////)
PRINT3,. ALCA1,ALCA2 ,ALCA3,ALCA4 ,ALCAS ,ALCA6
3 FORMAT(7HDIST. 14X14.8,//7HDIST. 24XF14.8,//7HDIST. 34XF14.8,//7H
1DIST. 44XF14.8,//7HDIST. S4XF14.8,//7HDIST. 64XFl4.8)
END
0540698.900495805.690628594,080597140.890581464.600506377.963350082.13
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FORTRAN PROGRAM C-4

OREGON FORMULA

CPROGRAM FPR DISTRIBUTIMN OF HIGHWAY MAINTENANCE FUYDS BY THE FPRMULA @F
THE STATE QF QREGON
READ1 ,TOTML,TPTM2 , TOTM3, TOTM4 , TOTMS , TOTM6 , TOTMT
1 FORMAT(7F11.0)
READY , TOTL1, TATL2 , TPTL3, TTLL , TOTLS , TOTLG , TOTLT
9 FPRMAT(7F9.3)
READ7,PAEX1.PAEX2 ,PAEX3,PAEX4 ,PAEX5 ,PAEX6 ,PAEXT
8 FORMAT(7F11.2)
SUM1=(T@TML/TOTMT*0 .5+THTLL/TATLT*0.25+PAFEXT*0.25) %1000,
SUM2=(TOTM2 /TOTMT *0 , 5+TOTL2 /TOTLT*0 . 25+PAEXT*0.25) *1000.
SUM3=(TOTM3/TATMT*0 . 5+TOTL3/ TPTLT #0 . 254+4PAEXT*0.25) *1000.
SUM4=(TOTML / TOTMT*0 . 5+TOTLL/ TOTLT#0 . 25+PAEXT*0 ., 25) *1000.
SUMS=(TOTMS / TOTMT*0 , 5+TOTLS/TATLT*0 . 25+PAEXT*0.25) *1000.
SUM6=(TPTM6 . TOTMT*0 . 5+TOTL6 / TOTLT#0 . 25+PAEXT*0.25) *1000.
PRINT?Z
FORMAT (49HALLOCATION PER DISTRICT PER 1000 DPLLARS (QREGPN)////)
PRINT3,SUM1,SUM2 ,SUM3,SUM4 ,SUMS ,SUM6
3 FORMAT(7HDIST. 14XF14.8,//7HDIST. 24XFl4.8,//&HDIST. 34XF14.8//7H

DIST. 44XF14.8,//7HDIST. 54XF14.8,//7HDIST. 64XFl4.8)

END
0858371230.0906350480.1022766500.0388163265.0480905385.0407283060.4063839920.
01669.63002246.59602108.08101478.32401298.99201590.96010392.583
02826349.4302913058.9503500492.4403402932.,7703090447.1602575284.4018371570.15

(R
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FORTRAN PROGRAM C-5

VIRGINIA FORMULA

CPROGRAM FPR DISTRIUBTION OF HIGHWAY MAINTENANCE FUNDS BY THE FPRMULA OF
THE STATE OF VIRGINIA
READ1,TPTL1,TOTL2 ,TOTL3,TOTLL ,TOTLS, TOTLG , TOTOT
1 FORMAT(7F9.3)
READ2 ,VEHM1 . VEHM2 , VEHM3 , VEHM& , VEHMS , VEHMS6 , VEHMT
2 FORMAT(7F11.0)
ALCAl=(T@TL1/TOTLT*0,
ALCA2=(TQTL2 /TOTLT*0.
ALCA3=(TOTL3/TOTLT*0.

75+ VEHML / VEHMT *0.25) *¥1000 .
i
7
ALCA4=(TOTLA4/TOTLT*0.7
7
7

5+VEHM2 / VEHMT*0.25) #1000.
S5+VEHM3/VEHMT*0.25) *1000.
5+VEHM4 /VEHMT *0.25) *1000.
5+VEHM5 /VEHMT *0.25) #1000,
5+VEHM6 / VEHMT *0 .25) *1000 .

ALCAS=(T@TL5/T@TLT*0.
ALCA6=(TOTL6/TOTLT*0 .
PRINT3
3 FPRMAT(51HALLOCATI@N PER DISTRICT PER 1000 D@LLARS(VIRGINIA)////)
PRINT4ALCAL,ALCA2 ,ALCAZ,ALCA4 ,ALCA5 ,ALCAG
4 FPRMAT(7HDIST. 14XF14.8,//7HDIST. 24XF14.8,//7HDIST. 34XF14.8,//7H
1DIST. 44XF14.8,//7HDIST. 54XF14.8,//7HDIST. 64XF1l4.8)
END
01669.63002246.59602108.08101478.32401298.99201590.96010392.583
0438311345.0471372315.0623148805.0213201610.0316453540.0274948295.2337435910.
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FORTRAN PROGRAM C-6

WEST VIRGINIA (PRIMARY) FORMULA

CPROGRAM FPR DISTRIBUTIPN @F HIGHWAY MAINTENANCE FUNTS BY THE PORMULA OF
THE STATE PF WEST VIRGINIA (PRIMARY MAINTENANCE)

READ1,UNTR, TRTD,BITU,CONC

1 F@RMAT(4F8.3)
READ2, T@MUL,T@MU2,TOMU3,TOMU4, TOMUS, TOMUG , TOMUT

2 FORMAT(7F8.3)
READ3, T@MT1,TPMT2 , TOMI 3, TOMT4 , TOMTS , TOMT6 , TOMTT

3 FORMAT(7F8.3)
READ4 ,TOMB1 ,T@MB2 , TOMB 3, TOMB4 , TOMR 5 , TOMB6 , TOMBT

4 FPRMAT(7F8.3)
READS, TMCL , TPMC2 , TPMC3 , TOMC4 , TOMCS5 , TOMC6 , TOMCT

5 FORMAT(7F8.13)
UNTRA=UNTR*1.0
TRTDA=TRID*1.46
BITUA=BITU%*1.32
CONCA=C@NC*] .31
SUM=UNTRA+TRTDA+BTTUA+C@NCA
FACTU=UNTRA/SUM*1000.
FACTT=TRTDA/SUM*1000 .
FACTB=BITUA/SUM*1000.
FACTC=CQNCA/SUM*1000 .
ALCAU=FACTU/UNTR
ALCAT=FACTT/TRTD
ALCAB=FACTB/BITU
ALCAC=FACTC/C@NC
ALCA1=(TPMUL*ALCAU+TQMT] *ALCAT+TPMR 1 *ALCAB+T@MC1 *ALCAC)
ALCA2=(T@MU2*ALCAU+T@AMT2 *ALCAT+1@MB2 *ALCAB+TOMC2 *ALCAC)
ALCA3=(TOMU3I*AL CAU+T@MT 3* AL CAT+TGMB 3 *AL CAB+TQMC3*ALCAC)
ALCA4+( TOMU3*ALCAU+TEMT4 *AL CAT+T(GMB4 *AL CAB+T(GMC4*ALCAC)
ALCAS+( T@MUS *ALCAU+T@MT 5 *AL CAT+T@MBS *AL CAB+T@MCS5*ALCAC)
ALCA6+(T@MUA*ALCAU+TEMTH *ALCAT+TEMBE 6 *AL CAB+T@MCH*ALCAC)
PRINT 6

6 F@PRMAT (51HALL@CATIGN PER DISTRICT PER 1000 D@LLARS (W VA PRIL)////)
PRINT7,ALCAl,ALCA2 ,ALCA3,ALCA4 ,ALCAS ,ALCAB

7 FGRMAT(7DIST. 14XF14.8,//7HDIST. 24XF14.8,//7HDIST. 34XF14.8,//7H
1DIST. 44XF14.8,//7HDIST. 54XF14.8,//7HDIST. 64XF14.8////)
PRINTS,FACTU,FACTT,FACTB,FACTC

8 FYRMAT (16HUNTREATED FACTQ@RS5XF9.4,//14TREATED FACYOR7XF9.4,//17HBI
1TUMIN@US FACTGR4XFY.4,//15CENCRETE FACT@RO6XF9.4)
PRINTY, ALCAU,ALCAT ,ALCAR , ALCAC

9 FERMAT(////53HALLOCATI@GN PER 1000 DOLLARS ALQTTED FGR DISTRIBUTI(Y
1N//29HUNTREATED ALLGCATION PER MILE4XF14.8,//27HIREATED ALLGCATION
2 PER MILE6XF14.8,//30HBITUMINGUS ALLGCATION PER MILE3XF14.8,//28HC
YANCRETE ALL@CATION PER MILESXF14.8)



PRINT10,5UM

FORTRAN PROGRAM C-6 (CONTINUED)

10 FQRMAT(////léHWEIGHIED MILEAGE3XF14.4///+)

END
0046.7300010.7653155,
0000.0000014.1830032.
0000.0000010.7650000.
0458.818074. 02906131
0012.5530000.5430000.

§9260028.4353

5470000.0000000.0000000.0000046.730
0000000.0000000.0000000.0000010.765
1760415.6780408.5010500.7243155.926
2770000.4970014.5630000.0000028.,433
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FORTRAN PROGRAM C-7

WEST VIRGINIA (SECONDARY) FORMULA

CPRAGRAM FPR DISTRIBUTIAN @F HIGHWAY MAINTENANCE FUND” BY THE FPRMULA @F
THE STATE @F WEST VIRGINIA (SECPNDARY MAINTENANCE)

READ1,UPRV,TRFB,PVED
1 FORMAT(3F8.3)
READ9 , TOMU1 , TOMU2 , TOMU3 , TOMU4 , TOMUS , TOMUG , TOMUT
9 FORMAT(7F8.3)
READ8, TOMTL, TOMT2 , TOMT 3, TOMT4 , TOMTS , TOMT6 , TOMTT
8 FORMAT(7F8.3)
READ7,T¢MP1,TOMP2 ,TOMP 3, TPMP4 , TOMPS , TOMP6 , TOMP T
7 FORMAT(7F8.3)
UPRVA=UPRV#0.5
TRFBA=TRFB#*.25
PVEDA=PVED*4 . 36
SUM=UPRVA+TRFBA+PVEDA
FACTU=UPRVA*1000./SUM
FACTT=TRFBA*1000./SUM
FACTP=PVEDA*1000./SUM
ALCAU=FACTU/UPRV
ALCAT=FACTT/TRFB
ALCAP=FACTP/PVED
ALCAl1=TOMUL*AL CAUH+TOMT 1 *AL CAT+TOMP 14+ALCAP
ALCA2=TOMU2 *ALCAU+THMT2 *ALCAT+TOMP 2+AL CAP
ALCA3=TOMU3*ALCAU+TPHMTI*AL CAT+TOMP 3+AL CAP
ALCA4=TAOMUL*AL CAU+TOMT 4 *ALCAT+TOMP 4+AL CAP
ALCAS=TAMUS *ALCAU+TOMTS *AL CAT+TOMP 5+ALCAP
ALCA6=TOMU6 *ALCAU+TOMT6 *ALCAT+TOMPA+ALCAP
PRINTS
5 FORMAT (S4HALLOCATION PER DISTRICT PER 100G DOLLARS (W. VA. SEC.)//
/)
PRINT4 ,ALCA1 ,ALCAZ .ALCA3,ALCA4 ,ALCAS,ALCA6
4 FORMAT (7HDIST. 14XF14.8,//7HDIST. 24XF14.8,//7HDIST. 34XF14.8,//
17HDIST. 44XF14.8,//HDIST. 54XF14.8,//HDIST. 64XF14.8////)
PRINT2,FACTU, FACTT, FACTP
2 FORMAT(23HUNIMPRAVED EARTH FACTORLXF9.4,//20HTRAFFIC BOUND FACTPR?
1XF9.4,//12HPAVED FACTPRI1SXF9.4)
PRINT3, ALCAU,ALCAT ,ALCAP ,SUM
3 FORMAT(////57HALLOCATION PER THOUSAND DOLLARS ALLOATTED FPR DISTRIB
1UTION/ /36HUNIMPROVED EARTH ALLOCATION PER MILE4XF14.8,//33HTRAFFIC
2 BOUND ALLPCATION PER MILE7XF14.8,//25HPAVED ALLOCATION PER MILELS
3XF14.8,////16HWEIGHTED MILEAGE4XF14.8)
END

0005.6350255.3911376.798

0000 .0000000.0000000.0000005.6350000.0000000.0000005.635
0020.2120055.9040050.6690114.9120000.0000013.6940255.391
0260.1090234.5910251.4850197.6470178.5120254.,4271376.798



PART II

HIGHWAY MATINTENANCE CLASSIFICATION

C. W. Hathaway



SUMMARY

Classification of work performed by maintenance men is essential for
cost accounting and for efficient analyses of highway maintenance expen-
ditures. In addition, it is impertant that a distinction be made in the
cost accounting procedures between betterment or reconstruction work done
by maintenance crews which improves the highway facility and maintenance
work which simply preserves the highway in its original or improved
condition,

Highway maintenance operations are classified by the various state
highway departments in a variety of ways. A lecgical classification system
should be sufficiently detailed toc permit a comprehensive analysis of
highway expenditures by highway administrators, and sufficiently simple
and straight forward to be readily understccod by lav perscns, such as
legislators, who want to use the results as well as the maintenance men
who provide the original data. Finally, the classification system must
be organized so that the information sought is provided in the most
direct manner.

It is proposed that maintenance operations be classified in the
following categories: traffic services; maintenance of traveled way;
maintenance of shoulders, side approaches, and sidewalks; maintenance of
drainage systems; maintenance of bridges and structures; maintenance of the
roadside; maintenance of buildings and yards; emergency and disaster
repairs; and administrative and miscellaneous operations Each main~
tenance operation category is further subdivided into logical main-
tenance activities, some of which constitute more detail than 1is necessary
for cost accounting purposes but which are useful for clearly defining
the work imcluded in a particular mainrtenance operation category.
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INTRODUCTION

Classification of the diverse work periormed by srate highway main-
tenance personnel 1s essential to organizing the work 1n an orderly manner
necessary for meaningful analyses and discus: A classification system
can take a variety of forms, but for preatest effecriveness and utility,
it should be designed around the predominant purposes to be served by the
system.

Probably the greatest use made of mainrenance work classification

systems is to define a logical and orderiy breakdown for assignment of
maintenance expenditures. These classified expenditures are then used for
evaluating the efficiency of work rechniques, fcor making cost estimates,
for preparing budgets and for compiling reports. Comparisons also can

be made readily in terms of unit costs, for different times, for different

»
locations, for different classes cof highways, and for different weather
g cseibilities. Every organ-
ization has much to gain from meaningful cost records and much of the
reliability of these records rests con the classitication framework.

P

JRPUSE

—

It is the purpose of this report to present a system for classifying
the work routinely performed by mainrenance men of the Idaho Department
of Highways so that costs for providing tratric services and highway
maintenance, when properly assigned to the variocus categories, can be
analyzed expeditiously with efficiency, reliability, and understanding.

II. SCOPE

The previously stated purpose 15 tulfilled by first making a distinction
between the routine work of highway maintenance and traffic services and

the more involved work which actually constituctes an improvement to a
highway facilicty. Next, major maintenance operations are broadly classified
as a traffic service, or according to a ftuncticnar segment of the highway.

These categories permit casual users to readily understand the nature of
the work. Finally, each major mainrenance operation 1s divided into road-
way elements or selected work activities which are logically related and
which can be defined by exampies and specific job descriptions.

In addition to the verbal descripticns, each major maintenance operation
and its subdivisions is assigned a four digit cost accounting code number
so that data may be more readily manipulared by use cor computers. Use of
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computers 1is essential to reliable and expediticus sorting and compiling of
the voluminous quantities of data associated with maintenance cost account-
ing. Moreover, computers afford an economical means for analyzing these

data which, due to the volumes involved, might not be practical otherwise.

The numerous examples and job descriptions, as « 11 as the many code
numbers, provide much greater refinement than is necessary for routine cost
analysis purposes. Consclidation of several acctivities under cne code number
may be desirable to afford simplicity for classifying imput data, but this
must be a decision of the persons who will be using the data after it is
compiled. On the other hand, the extensive detail presented does help to
define the exact nature of each major operation and maintenance activity and,
as such, does give greater assurance that the costs will be accurately
assigned. TField studies described in Part IIT of this publication indicate
that incorrect cost assignments are presently being made and that part of
the problem is attributable to lack of understanding of the various class-
ifications being used. Obviously, the results of any data analysis are
only as reliable as the accuracy with which the imput data are assigned.

Two assumptions have been made which limit the scope of this report.
It has been assumed that the primary purpose of maintenance clagsification
systems is to provide an efficient means for making cost analyses. To
permit complete comparisons, cost data must be identified with the character-
istics of the source of the information, such as the class of the highway,
the location on the route, or the traffic velumes served. Techniques
presently used by the Department appear to satisfactorily provide this
information.

A secend assumption is that the magnitude of the work is not so
important as the functional element of the highway on which the work is
done. Present cost accounting codes make a distinction, for example,
between work done by one or two men on the travelway and work done by
more than two men. Similar examples can be made for work done on the
roadsiae and drainage system. The proposed classification system does
permit some qualifications by the magnitude of the work involved but this
consideration is not reccgnized as paramount.

ITI. BACKGROUND

Accounting and maintenance publications of many state highway organ-
izations and the American Association of State Highway Officials (AASHO)
were studied in an attempt to find a consisrency in the manner in which
maintenance work is classified and defined. The primary finding of this
study was that there is a notable lack of similarity between the several
organizations studied, particularly as the refinement became greacter.
Accordingly, the classifications and detailed descriptions presented
follow the general concepts found in many publications, but the foremost
consideration at all times was the useful application of the system within
the frame work already established by the Idaho Department of Highways.
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CLASSIFICATIION AND DEFINITION OF MAINTENANCE OPERATIONS

Work performed by highway maintenance crews 1s, on occasions, of a nature
which properly cannot be identified a= highway maintenance because the work
results 1n an enbancement of the facility as originally constructed, There-
fore, before maintenance operations are ¢lassified, it 1s pertinent that a
distinction be made between highway maintenance wors and the other general
classes of work that are done on highway raci.:ties. Such distinctions
are especially necessary 1f meaningtul maintsnance CCsl COMPArlsons are
to be made.

I. GENERAL WORK CLASSIFICATIONS

The mest common general highwey work o lassiticarions are construction,
reconstruction, betterment and maintenan . Lonstructicn 1s usually
recognized as involving all new work with licrcle, i1t any, attempt made to
salvage any value from the existing racilicy. Io many highway organizations,
construction 1s done by contract rathier than by perscnnel within the
organization. Accordingly rthe ‘onstructicn class ¢f work will not be
considered furcher.

Reconstruction and berrerment ditter primariiy 1in the magnitude of
the improvement to a highway wheredas maintenan < resulls 1nm no 1mprovement
at all. Alcthough definirions rfor all three terms are given here, the
importance of simpliiciry suggests that the work pertormed by maintenance
forces be classified as only betterment or maintendance. The term recon-

struction (as well as construcrion} should te recerved ror werk of a
major nature on an exlsting highway done by .cnfract,

Reconstruction

Reconstruction has been detined as the substantial improvement of an
existing facility or 1ts component parts t. a degree that new, supplement-
ary or considerably improved trairic serv..ce ls provided and significant
geometric or structural improvements ate eftected. (1) This class of work
normally involves realignment or the use ol standards well above those of
the existing highway. The AASHO Manual or Unitcorm Highway Accounting Pro-

cedures (1) lists on page >, several Lypical examples of work that might
be considered as reconstruction.

Betterment
Betterment work in the AASHO Manual refers to projects which are not

s0 extensive as reconstruction projects nor requlre use of elther materials
or standards that are of a higher type than used on the existing facility.
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It is proposed here, however, that betterment be defined as any work done
by maintenance forces which is a capital improvement, which enhances the
quality of the highway, and which provides a service to traffic thereon
greater than that which was provided by the original construction.

Examples of betterment projects are:

1.

10.
11.
12.
13.
14,
15.
16.

17.

Placing substantial surfacing material on a travelway in
excess of what was originally provided.

Sealcoating of a structurally sound travelway to provide
improved skid resistance or surface reflectivity.

Resurfacing a concrete or bituminous travelway with a 3/4-
inch or more 1lift of asphaltic material for a length of more

than 500 feet per mile.

Addition of auxiliary lanes, such as climbing lanes, storage
lanes or speed-change lanes.

Addition of less than 500 feet of frontage road.

Widening of existing travelways without changing the number
of lanes.

Resurfacing, stabilizing or widening of shoulders for more
than 500 feet, and sideroad approaches.

Minor changes in alignment or profile such as easing hori-
zontal curves or flattening a vertical curve.

Improving curve superelevation by regrading or resurfacing.
Substantial flattening of side slopes.

Extending old culverts or building of headwalls.

Replacing a culvert with one of larger size.

Installation of additional culverts.

Widening c¢r strengthening a bridge.

Replacement of signs or signals for ones of a higher standard.
Installation of new or an improved type of guardrail.

Installation of roadside delineators where not previously
installed.



Maintenance

"Highway Maintenance' may be described as the preservation and upkeep
of a highway and all its appurtenances within the rights of way in a con-
dition as good as originally constructed or subsequently improved, and the
provision of services to insure safe, economir and convenient traffic oper-
ations. Highway maintenance can logically be separated into two distinct
classes of work; viz., physical maintenance, which 1s preservation of the
highway in its original or improved condition, and ctraffic services, which
is providing for traffic operations.

It should be noted from the above descriptions that highway mainten-
ance generally does not result in a better facility than was produced by
the original construction or subsequent reconstruction or betterment.
Rather, highway maintenance consists of correcting deficiencies in the
highway which have developed as a result of age, wear, damage, weather,
disaster, etc., or it consists of taking steps to prevent the development
of imminent deficiencies, sometimes referred to as preventive maintenance.

IT. CLASSIFICATION OF MAINTENANCE OPERATIONS

The major maintenance operations have been classified according to
the broad type of work being performed and each major classification, in
turn, 1s further broken down into specific activities. Finally, examples
are cited for each specific activity to give maximum definiction as to the
nature of the various maintenance operations.

Each major maintenance operation has been identified by a series of
numbers from 1000 to 1099. The different operations are separated by steps
of 10. Within each major operation, specific activities are identified by
enumeration within the 10 number range of that area of operation.

Traffic Services (1000)

Traffic services consists predominately of the work necessary to in-
sure that the motorist can safely and conveniently find his way to his
destination on a roadway that 1s otherwise physically and structurally ade-
quate. Included in this category 1s inspection of the roadway for defic-—
iencies of all types, provision of all traffic control devices and control
of snow and ice conditions.

A summary of the different work activities associated with traffic
services 1s given below:

1001 A. Routine Patrol and Inspection

1002 B. Signs, Delineators, Mile Posts, Hazard Markers, Historical
Markers, Barricades, Bridge Signs and Reflectors

Cleaning and Refurbishing Sign Faces

. Repair and Replacement

Installation

. Post Straightening, Repair, & Replacement

. Installation & Removal of Seasonal or Temporary Signs

L1 & N

65



66

6. Inspection

7. Weed

¢

& Brush Removal--specifically to prevent obscuring

of traffic control device

1003 C. Signals & Flashing Beacons

1.
2.
3.
4.

5.

Electronic & Electrical Repair & Maintenance

Bulb Replacement

Repair, Malntenance, Replacement of Heads, Cabinets
Misc. Hardware

Repair, Maintenance, Replacement of Standards, Suspen-
sion Systems

Inspection

1004 D. Pavement Markings and Raised Traffic Separators

i

Ul BN

Spotting and Painting New Lines, Symbols, Islands, Separ-
ators

Repainting Lines, Symbols, Islands & Separators

Removing Pavement Markings

Curb Painting

Temporary Tape Markings

1005 E. TIllumination, Torches, Lanterns, Hazard Lights, Bridge Lighting

M~

Installation & Removal

Repair, Replacement & Maintenance of Hardware
Servicing Luminaires

Electrical Repairs

1006 F. Guide Posts & Guard Rails, Earth or Rock Berms, Rock Walls

1.
2.

Installation
Repair, Replacement, Maintenance

1007 G. Snow Control & Removal

D~ Lo N

Removal & Necessary Preparation of Equipment
Snow Fence Installarion, Removal & Repair
Installation & Removal of Snow Markers

Snow Removal from Signs

1008 H. TIce & Compacted Snow Control

1.
2
3.

Sanding (Application, Storage, Handling)
Salting & Chemicals (Application, Storage, Handling)
Removal

1009 I. Accident Damage Repair (When Repair Costs are Reimbursable)
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Maintenance of the Traveled Way (1010)

The first major physical maintenance cperation is traveled way main-
tenance. The traveled way 1s defined as that portion of the roadway for
the movement of vehicles, exclusive of shoulders and local approaches. Work
in this category may be on the surfacing layer or into the bases and the
subgrade. In cases where it 15 not obvious where the traveled way ends and
the shoulder begins, a width of 12 feet on eirt' »r side of the center line
should be considered as traveled way.

The following list summarizes the specific activities within this
classification of maintenance operations:

1011 A. Damaged Surface Area Repair (Holes, Cracks, Raveling, Surface

Wear)

1. Deep Patch - Pre-Mix Patching

2. Skin Patch - Paint Patch

3. Built-up Surface Treatment Patch

4. Poured Concrete

5. Gravel Replacement

6. Crack and Joint Filling

7. Seal Coat Patching

8. Dig Out & Replace - Soft Spots in Surfacing

1012 B. Surface Strengthening - (Corrugations, Settlement, Rutting
xtensive Raveling)

1. Burning & Planing
2. Discing & Planing
3 Tear Up & Relay
4. Half Socle - Overlay - Second Story Surfaces
5. Grading & Dragging
6. Leveling by Area Buildup
7. Mudiacking & Subsealing
8. Leveling Asphalts by Grading & Cutting
9, Dust Pallatives & Stabilizers
10. Bituminous Surface Treatment
1013 C. Rejuvenating - (Aging, Drying, Oxidizing)

1. Seal Coat

a. Chip or Sand Seal

b. Slurry Seal

c¢. Fog Seal
2. Patented and Proprietary Products
3. Kerosene and Sand

1014 D. Sanding for Bleeding
1015 E. Correcting Deficient Base, Subbase or Subgrade Materiel

1016 F. Buildup of Superelevation
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inLe ce of Stoviagers, Side Approaches and Sidewalks ' 10U 0)

Shoulders, side approsches and sidewalks pertains tec all of those areas

actually used by vehitles or pedestrians for travel or stepping exclusive of
the traveled way. Ph.siczl maintenance of these area: 3 major maintenance
operation consisting ¢r numerous work acrivities sim’ | to those required

for traveled way maintenance. Since these areas do no. receive the heavy
traffic of the traveled way, it is not quite as critical that they be main-
tained as soon as failure occurs or appears imminent. On the other hand,
deterioration of these areas without attention is unsightly, can be incon-
venient or hazardous ito the occasional users, and can lead to deterioration

of the traveled way. It is apparent, therefore,that this maintenance oper-
ation is also important.

Work acitivities 'n the maintenance of shoulders, side appraoches and
sidewalks has been broke . dowr as tcllows:

1021 A. Shoulder Kepair and Upkeep

Pat . ning

Crack & Joint Fill.ng

Dig Out & Replace Soit Spots

Tear Up & Relay

Halt Sole, Relay or Second Story Surfacing
Leveling by Building Up Washed, Broken or Settled bSections
Bituminous Surface Treatment

Grading & Dragging & Shaping

Graveling

10. Seal Coat

11. Frost Heave Control

12, Base, 5ubbase or Subgrade Replacement

13. Seeding or Sodding

14. Berm or Ridge Removal

15. Widening

16. Chloride Treatment

.

. -

.

O o~ O B L R

1022 B. Side Approaches; Bus, Mail and Other Turncuts; Median Cross-—
overs; Rest Area Accesses & Parking Areas

1. Patching

2. Bituminour Surface Treatment cr Seal Coat
3. Grading, Dragging or Shaping

4, Graveling

5. Widening

1023 C. Sidewalks, Curbs, Islands & Surfaced Medians

1. Patching
2. Graveling
3. Shaping
4. Cleaning
5. Replacing



Maintenance of Drainage Svstems (1030)

The 1030 series of work activities pertains to the upkeep of all
drainage facilities to insure the proper removal of excess surface and
subsurface waters. WNormally this work will be confined to the rights of
way, although stoppages in stream channels bevond the rights of way can
result in damages to the roadbed and accordingly must be given appropriate
attention.

Work activities related to the maintenance of the drainage system does
not constitute an imposing list but this category must not be underesti-
mated in importance in the overall economic operation of a highway. Exam-
ples of work done in the proposed classifications are cited below:

1031 A. Pipes and Appurtenances
1. Cleaning, Rodding, & Flushing Culverts & Siphons (Trash,

Ice, Soil)
2. Cleaning Catch Basins & Inlets

3. Cleaning, Rodding & Flushing Underdrains, Subdrains,
Horizontal Drains & Sidedrains

4. Culvert Extension

5. Endwalls & Headwalls

6. Storm Sewers

7. Repair or Replacement of Culverts

8. Chloride Application tc Thaw Entrances

1032 B. Ditches, Gutters, Spillways & Embankment Protectors

Cleaning (Trash, Sloughing, Ice)
Shaping & Grading

Patching & Rebuilding

. Check Dams

Chloride Application to Free Flow

W~ W

1033 C. Channels, Crown Ditches, & Benches
1. Cleaning & ivash Removal
2. iprap
3. Reshaping

1034 D. Dry Wells

1035 E. FPumps, Sumps

Maintenance of Bridges and Structures (1040)

Maintenance of bridges and structures involves the preservation and
protection of the strength of these units and the integrity of the compon-
ent parts. Maintenance work on or in the vicinity of bridges and high-
way structures, which is primarily directed toward insuring the free flow
of drainage waters, preserving of roadside slopes or keeping motorists
informed of and alert to normal highway conditions, should be considered as
drainage maintenance, roadside maintenance, or traffic services, respect-
ively.

69
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Work on guardrail and guide posts 1s considered by a few organi-
zations to be in the nature of maintenance of structures. It is equally
common practice for this work to be construed as traffic services and has
been placed in that category in this report.

Types of work identified as maintenance of bridies and structures
are summarized as follows:

1041 A. Routine Inspection & Investigations
1042 B. Structural Maintenance & Repairs

1. Painting, Sanding, Cleaning, Treating

2., Structural Repair, Super - & Sub-structure

3. Piers, Piling, Fcotings, Wing Walls, & Barrels
Maintenance

4. Shoes, Rollers, Rockers, Bearing Plates, Clean

& Repair

Abutment Walls

i

1043 C. Surfacing Maintenance & Repairs

Surface or Deck Repair, Crack & Joint Filling

Skid Proofing, Resurfacing, Seal Coating, Grinding
Cleaning Surface & Weep Holes, Flushing

Expansion Joints Maintenance

o N e

1044 D. Rails & Bridge Appurtenances

1. Handrails, Painting, Straightening, Replacing

2. Parapet Walls or Bridge Rails, Painting, Straighten-
ing, Replacing

3. Curbs, Sidewalks, & Wheel Guards, Repair & Replace

4. End Post Repair

5. Approach Guardrail

1045 E. Miscellaneous Structures

Tunnels, including Fans, Pumps, (Washing, Paint, Clean)
Truck Scales

Buildings

Cattle, Machinery & Pedestrian Passes

Cattle Guards

B o N

1046 F. Accident Damage Repair (When Repair Costs are Reimbursable)

Maintenance of the Roadside (1050)

L1 g

Poadside maintenance involves the upkeep of all portions of a highway
that are outside of or bevond the roadway and which are not involved direct-
ly with the drainage systems. Continuous medians that are depressed or other-
wise unimproved are maintained under this category. Activities in this cate-
gory are largely housekeeping in nature and result in highway roadsides being



71

kept true to uniferm cross presentable In appearance to the

traveling public. Remcval h 2reates =ight distance obstructions
would appropriately be 1d a: is;do maintenance as would the care
for facilities designed te prezect the traveled way from slides or roll-

ing rock.

A separate secticon of roadside maintenance 1c the care for fthe grounds
and facilities in roadside parks, rest areas, picnic areas, etc. Access
routes and parking spaces for these rcadside areas are cared for as a part
of the shoulders and Slde approaches.

Work involved in roadside maintenance is outlined belcw:

1051 A. Shrubs, Grass, Weeds & Brush Ceontol

. Mowing

Weed Eradication {Around Posts, On Islands, Other)

Brush Cutting & Removal
Landscaping

BN

1052 B. Side Slope Maintenapce & Control

1. Foreslope & Backslope Grading & Filling

2. Walls, Wire Mesh, & Cribbing Repair & Preservation

3. Erosion Contrel - Seeding, Sodding, Planting, Mulching,
Cultivating, Wire Me

1053 €. Miscellaneous Roadside Maintenance

1. Trash, Litter & Debris Pickup (Roadside & Litter
Barrel)

2. Illegal Sign Remcval

3. Fence Repair

1054 D. Rest Areas, Picnic Areas, Parks, Turnouts (Recreational

Areas)

1. Building & Structures Maintenance

2. Replacing Supplies & Ser =1f1ng Facilities

3. Area and Grounds Maintenance - Except Accesses &

Parking Surfacing

Maintenance of Buildings and Yards

Maintenance of buildings, yards, and the equipment therein is a
final separate maintenance operstion which 1s of a toutine and repeti-

tive nature. This category might rea;:nably be divided into two lesser
classifications; viz., (A) Buildings, Sheds and Grounds, and (B) Equip-
ment and Machinery. The equipment &an 1 machinery category pertains to

those items normally stored and used on the maintenance grounds rather than
equipment and machinery used in the field for direct highway maintenance.
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Emergency and Disaster Repairs (1070)

Emergency and disaster repairs are a separate operation, distin-
guished primarily by the fact that the work is totally unpredicrable in
time, magnitude and location. Still, maintenance forces are called upon,
to some degree, when damages result from emergency or disaster situations
and, accordingly, a budget and cost accounting code is necessary.

The emergency and disaster category shall be used for any extensive
maintenance, repair, replacement or relocation necessitated by fire,
flood, earthquake, storm, or other exceptional cause. Expenditures
charged to this account should be submitted with zn expenditure document
of explanation indicating the scope of the work done, the cause of the
disaster, and the location.

Administrative and Miscellaneous Operations (1080)

Discussion with field personnel reveals a need for a category which
involves time spent by maintenance forces at all levels on activities not
directly related to the highway maintenance. Activities mentioned include
transporting equipment between areas or to the central shop, traveling
to and attending meetings, time spent on public relations, time spent
in getting dead animals removed by other agencies or owners, and lastly,
routine administration such as general supervision or issuing trip and
access permits.



CHAPTER I11

CONCLUSIONS AND RECOMMENDATIONS
L. CONCLUSIONS

A method for classifying werk dome b
if cost records are to be kept in a manne
liable, meaningful and efficient cost 1ncb
classifications must be sufficiently ¢
that they are readily understood by all pe

b

intenance forces is essential
- will permit making re-

ses ard comparisons. The

ht ferward and descriptive so

sons who work with the data.
In addition, each classification should be detailed to a degree that
input data can be assigned with confidence and accuracy. Furthermore,

a distinction should be made between maintenance work that merely pre-

gserves the highway in its originzal condition, and other classifications
of work by maintenance men that actually constitutes an improvement to

the highway.

The organization of a maintenance work classification system should
be dictated by the purposes to be servad. Since the predominant purpose
of most maintenance classificaticn systems is to ldentify lecgical groupings
for making cost analyses, the proposed svscem divides the work by the
type of traffic service rendered cr by the functional element of the
highway on which the work was performed. Neither the magnitude of the
work, as long as it is maintenance, nor the amount of equipment and
personnel is considered significant because it is assumed that the most
productive methods available at the time will be emplayed to get the
job done.

1I.

It is recommended that a clear distincticn be made between work per-
formed by maintenance forces which dees and which does not result in
an improvement to the criginal conditicn of the highway. The present
maintenance classification syestem should be :exi&eu so that more mean-
ingful analyses can be made ¢f maintenance expenditures. A review of
the classifications described in this report should be made with the
objective of selecting categories which will provide the refinement
needed for the purposes to be served but at rhe same time be sufficiently
simple to conform to the adeptness of field personnel to do beokkeeping.




SUMMARY

The purpose of this investigation was to study field maintenance
operations of the Idaho Department of Highways and to determine the
variety of maintenance practices emploved in performing each specific
operation. The standards of maintenance and the levels of maintenance
presently used for each major maintenance operation were also determined.

A detailed questionnaire covering a variety of maintenance oper-
ations was used to obtain the data needed for the investigation. Main-
tenance men responsible for maintaining sections of highway selected
for study were interviewed and their responses to the specified questions
were recorded in the questionnaire by student research assistants assigned
to the investigation. The 26,300 responses recorded in the questionnaire
were manually compiled in the form of statewide summaries of area fore-
men responses and maintenance men responses.

The data analysis indicated that overall maintenance operations
were performed in the same basic manner throughout the state but that
no set basis was used in determining the standards and levels of mainten-
ance for the various maintenance operations. Even though a wide range
of practices were reported for each operation, the number of responses
comprising the extreme ends of the range was usually insignificant.

The nature of the questionnaire responses revealed that the
maintenance man did not thoroughly understand all of the maintenance
charge purpose codes and did not always report maintenance charges cor-
rectly. The responses did indicate that the majority of maintenance men
had a practical knowledge of current maintenance operations and practices
and effectively used this knowledge in maintaining Idaho's highways.
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CHAPTER 1

INTRODUCTION

In 1966 the Idaho Department of Highways spent approximately
seven million dollars to maintain che 4,900 miles of highway on the

present state system (1,2). By the time the Interstate Highway
System is completed, it is estimated that Tdaho will have approximately
5,500 miles of state highways to maintain. This rapid increase in

highway mileage, combined with the increasing costs of maintenance,

has caused State Highway officials to pose some important questions.
Obviously the question of how to satisfy motorists' needs through
maintenance at least cost is the most important question and one

which probably has many answers. This investigation is one of a series
of research projects at the University of Idaho for the Idaho

Department of Highways having the general objective of better clarifying
future highway maintenance demands (3, 4).

In February, 1966, this phase of the project was started and initial
efforts were concentrated on literature review and project planning.
During the summer of 1966 field interviews were conducted throughout
the State with maintenance personnel of the Idaho Department of Highways
regarding techniques used to solve maintenance problems. Information
concerning the physical specifications used in performing each particular
maintenance operation (herein defining the standard of maintenance)
and the measure of service provided by the operation or the control used
to determine when each particular maintenance operation should be performed
(herein defining the level of maintenance) was also obtained during the
interviews,

L. OBJECTIVE

The objective of this investigation was to study field mainten-~
ance operations as practiced by the Idaho Department of Highways. The
study established for each major maintenance operation the standard and
level of maintenance presently used by the majority of the Department's
maintenance men. Variation of present maintenance practices occurring
throughout the State was also studied.

1. SCOPE

Officials of the Idaho Department of Highways are aware that main-
tenance operations throughout the State are being performed with a variety
of maintenance procedures. By knowing what standards and levels of
maintenance are presently being used by maintenance men and by studying
the range of variation for each maintenance operation, Department officials
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may be able to select suitable standards and levels of maintenance which are
more uniform in scope than those presently being practiced. The standards
and levels of maintenance selected should represent the most practical, ef-
ficient and economical procedure for performing each specific maintenance
operation and should also take into account the type and amount of traffic

using each facility, and the different physical and - vironmental conditions.
The adoption and use of the selected standards by mz ntenan~e men should
result in the taxpayer receiving the maximum return for each dollar spent

for maintenance.
I1I. BACKGRUUND

During the thirty year period from 1935 to 1963, the national average
of the state highway maintenance cost index, based on a 1935 average cost
index of 100, had increased 350 per cent (2, 5, 7). As shown in Figure 1,
a similar trend in maintenance expenditures can be noted within th Ldaho
Department of Highways. During the past twelve vear period (1955-1766)
the average maintenance cost per mile of highway has increased 43 per cent
($987.20 to $1410.99), while during the same period of time, state highway
mileage increased only 4 per cent (4708 to 48%4 miles) and available state
highway monies increased only 39 per cent (513,347,000 teo $15,502,000)

(1, 2, 4).

To date research in highway maintenance has been conducted on a
somewhat limited basis. Due to the enormous size and complexity of the
overall maintenance function, advanced techniques and concepts will be
required to adequately fulfill future maintenance demands. Research
studies in Louisiana, North Carolina, Virginia, Utah and Idaho have helped
to provide some of the knowledge and techniques needed for 1mproving
general highway maintenance operations (6). These research studies have
also pointed out that substantial variations in total gquantity of work,
quality of workmanship, productivity and unit costs were present in
the hiphway maintenance field, and that maintenance personnel did not
customarily use standardized work methods primarilv because no specific
definitive standards were available.

In 1965, William J. Parman (3), in his master’'s thesis entitled
A Pilot Study of Maintenance Costs of Idaho Highways, based his analysis
of maintenance costs on the concept that the same level of maintenance
was provided for all highways with no distinction made between the inter-—
state, primary, secondary, and urban classes of facilities. He did
recognize the possibility that in actual practice the class of facility
could influence the level of maintenance provided and therefore recommended
that additional research be performed to determine if the class of the
facility was in fact a significant factor in determining the level of
maintenance.

Since no specific data were available concerning standards and
level of maintenance, Idaho Highway Department officials decided that the
standards and levels of maintenance operations should be studied to deter-
mine the number and variety of techniques presencly being used by the
State's highway maintenance men. This investigation is a result of that
decision.
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CHAPTER 1I

DATA COLLECT ION

A detailed questionnaire was used to obtain the data needed to
determine the manner in which the variety of maintenance operations
presently used in Idaho were performed. Qiestions pertaining to the
standard and level of maintenance associated with each operation were
also included in the questionnaire.

By interviewing maintenance personnel throughout Idaho during
the summer of 1966, student research assistants completed 166 question-
naires. Each of the 41 malntenance areas and approximately 76 per cent
of the individual maintenance sections are represented in the study.

I. DEVELOPMENT OF THE QUESTIONNAIRE

A brief study of the 21 charge purpose codes found in the Idaho
Department of Hyghways Maintenance and Accounting Manuals (8,9), and
listed in Table A-1 of Appendix A, page 133, provided an indication as
to the range of maintenance operations presently performed within Idaho.
However, a more detailed breakdown of maintenance activities was needed
to permit comprehensive coverage of all of the maintenance operations
and to provide information concerning the standards and levels of
maintenance used for each maintenance activity,

Using the Accounting Manual of the American Association of
State Highway Officials (AASHO) (10) as a reference, a listing of

all 64 types of malntenance activities presently used in ldaho was
compiled.

The final step in the development of the questionnaire was the
preparation wf questions pertaining toc each specialized activity.
From one to a maximum of eight questions were asked about each activity.
The resulting 22-page questionnaire contained 194 questions which covered
the majority of maintenance activities performed.

IT. SELECTION OF STUDY SECTIONS

A total of 145 maintenance sections representing 76 per cent of
the 191 maintenance sections in Idaho was selected for study.

On a wmileage basis, the study sections represent 3156 miles or
approximately 65 per cent of the total 4894 miles maintained on the 1966
system (2). Table 1, page 83, illustrates the breakdown, by district and
facility type, of the section milzage included in the study.
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TABLE I

NUMBER OF MILES OF HIGHWAY REPRESENTED IN THE TUDY

i
State Section Type of Facility
Highway Miles
District Studied Interstate Primary Secondary
1
1 458 48 236 174
2 | 596 32 454 ! 110
3 405 51 302 52
4 515 == 346 169
5 549 62 369 118
6 633 85 321 227
|
TOTALS 3156 278 2028 850
| |

William J. Parman's report (3) and the Log of the Federal Aid Primary
System and the State Federal Aid Secondary System (11) were used to de-
termine the sections for which adequate weather and climate data, pavement
data, and roadway data were available. Parman's study sections were
primarily selected on the basis that these physical and environmental
data would be available for future reference and would permit correlation
of characteristics with the data obtained from subsequent studies.

The sections studied in this investigation should provide a reliable
representation cf actual maintenance operations, standards, and levels
used throughout the State, regardless of the availability of physical
environmental data, A list of the maintenance sections selected from the
1963 revised edition of the six District Maintenance Section Maps 1s given in
Appendix B, page 145 . A map showing the general location of the study
sections is also located in Appendix B, page 147 and the six District
Maintenance Section Maps are located on pages 148 through 153

ITI. FIELD WORK
Field work for this investigation consisted of interviewing a selected

sample of 166 field maintenance personnel or approximately 40 per cent of
the men while they were performing a ''routine' day's work. The interviews



were conducted by three senior engineering students during the summer
of 1966. Prior to conducting interviews in a district, the main-
tenance foremen and supervisory staff were briefed as to the purpose
and procedure of the study.

Conduct of Inquiry

Field operations within a maintenance area usually began with
the interviewer accompanying the area foreman on a day-long inspection
tour of the area. During the tour the interviewer became familiar
with the area highway system, prepared a specific interview schedule,
and whenever possible became acquainted with the area's maintenance
men. Also during the tour he interviewed the area foreman and
recorded the foreman's responses.

The remainder of the time spent in each area was devoted
to interviewing the field maintenance men responsible for maintaining
the sections selected for study. Prior to the interview of the
area foreman, the maintenance men did not know which sections
were selected for study.

Summation of Total Field Work

Each maintenance area is represented in the study by an area
foremen's questionnaire and from one to six maintenance men's
questionnaires. A total of 41 area foremen's questionnaires, 121
maintenance men's questionnaires, 3 District Maintenance Super-
visor's questionnaires, and one special crew foreman's question-
naire was completed by the research assistants.

Every highway in the state system was traveled by the
interviewers either during the actual interviews or during
the area tours. Almost every type of maintenance operation covered
in the questionnaire was observed during the field work and a total
of 3652 pages of data were recorded during the interviews.



CHAPTER III

DATA COMPLLATION AND ANALYSIS

Data compilation consisted of summarizing the area foremen's and

the maintenance men's responses to questions contained in the question-
naire The first of three steps involved summarizing the maintenance
men's responses at the maintenance arsza level. The maintenance area

summaries were then combined to form district level summaries. These
three were combined to form the final statewide summary used in the
analysis. The area foremen and maintenance men responses were compiled
in the same manner.

The analysis of data was primarily confined to the maintenance
men's responses pertaining to standards and levels of maintenance, to
significant variations in practices found existing between districts
and to the range of practices found within present overall maintenance

operations. In general the majority of maintenance men reported
standards and levels for the various maintenance operations which were
in conformance with the ASSHO :recommended maintenance practices.

Each maintenance operaticn was essentially performed in the same
manner throughout the State. The standards and levels of maintenance
reported by the maintenance men did not differcsignificantly between
classes of highwavs: that is, basically the same maintenance practices
were reported for interstate Highway facilities as for primary and
secondary highways. The mowing operation was the only activity
reported in which the present maintenance practice depended somewhat
on the class of the facility.

I. DATA COMPILATION

In order to effectively analyze the voluminous amount of data
contained in the original questionnaire a certain amount of consoli-
darion and organization of the data was necessary, Due to the unknown
possible range of the responses at the beginning of this study, no
attempt was made to compile the data by electronic computer techniques.

A total of 1346 types of responses was compiled for the 194
questions on the questionnaire. Approximately 7400 area foremen's
responses and 18,900 maintenance men's responses were compiled for the
state summaries These summaries, representing maintenance practices
reported by area foremen and maintenance men throughout the State of
Idaho, arve respectively located in Appendix C, page 155 and Appendix D,
page 197.



IT. DATA ANALYSIS

The composite district and state summary of maintenance men
regponses was used as the basic data source for the analysis. The
following discussion on the data analysis conforms to the same sequence
of operations as that followed in the summary and as thatr listed in
Appendixz A, page 131.

Due to the large number of responses recorded, those pertaining
to standards and levels of maintenance and those which peint out
significant operational differences between districts will be discussed.
The other responses are cited in the appendixes to show the complete
range of maintenance practices in the State.

The percentages used in the analysis have been rounded tc the
nearest whole per cent and are based on the total number of responses
per question and unless noted otherwise, are used in that regard
throughout the discussion.

~Unusual or Disaster Maintenance

Unusual or disaster maintenance operations are usually due to
unpredicted occurrences such as floods, slides, and other causes which
physically disrupt the highway. All operations needed to restore
proper and safe operating characteristics to the facility are, upon
proper authorization, classified as unusual or disaster maintenance
operations. Maintenance crews assigned to such operations charge all

"of their time, equipment rental, and other expenses to this code,
regardless of the actual type of maintenance activity performed on
the facility.

Sixty-six of the 121 maintenance men interviewed reported they
had never been involved in any type of unusual or disaster maintenance.
Most of the maintenance work done in this classification was a result
of a major flood occurring over the section. Approximately 8 per cent
of the responses referred to major slides as being the cause for
needed disaster maintenance and the remaining 9 per cent of the responses
dealt with other unspecified causes.
" The occurrence of unusual or disaster maintenance was rather evenly
distributed throughout the State. District 1, Pocatello, reported
more major floods than did the other districts. Similarly District 5,
Coeur d'Alene, reported the most major slides. Since no time data were
collected for this operation, the frequency of occurrence could not be
determined.

Roadway Patrol Inspection

adway patrol inspection constitutes many small operations not
directlv related to the major maintenance operations. The roadway patrol
inspection charge code, originally recommended by Parman (3), and sub-
sequently adopted by the Idaho Department of Highways, provides the



maintenance man a charge code to which he may charge any time spent
in routine inspections and performing minor services.

The questionnaire data indicate that at the time of this study
only 7 per cent of the maintenance men did not use the roadway patrol
inspection charge code. Approximately 23 per cent of the maintenance
men who did use the charge code used it only to report the actual
driving time required to patrol the roadway section. The remaining
70 per cent of the maintenance men used the charge code to cover a
variety of small traffic-service-type jobs.

The majority of the small jobs reported dealt with clearing the
travelway of some obstacle which presented a possible hazard to the
motorist. Other items such as Saturday patrol, emergency sign main-
tenance, and litter pickup were also reportedly charged to roadway
patrol inspection.

The maintenance men reporting Saturday patrol did not specify
whether it included performing small jobs or was limited to Saturday
driving time only. In most cases the maintenance men referred to
other small jobs in addition to Saturday patrol, and their responses
were recorded under the appropriate small job classifications. To
obtain uniformity in the data compilation, Saturday patrol responses
were ldentified under small jobs even though Saturday patrol may
have only included driving time.

Approximately 41 per cent of the maintenance men who charged
small job operations to roadway patrol inspection indicated that the
charge was based on the type of job performed and not on the amount of
time needed to complete the operation. Other maintenance men reported
time limits up to four hours as the criteria used to classify an
operation as a small job. However, a one- to two-hour time limit
was most commenly used by the maintenance men to classify work as
roadway patrcl inspection.

The respounses concerning roadway patrol inspection indicate that
some maintenance men are using a roadway patrol inspection procedure
which seems to have a great deal of merit. These maintenance men
first drive over and inspect their entire section and while doing
so make a note of locations which will require attention during the
day. Emergency operations such as removing obstacles from the travel-
way and sanding icy spots are performed as they are encountered. Upon
completing the inspection of the section and by knowing the location
and the type of maintenance needed on the section, the maintenance
man then schedules the entire day's operation and completes the
needed tasks on the return trip to the maintenance shed or obtains
additional help. This inspection method can only be effectively
used for the one maintenance man - one section concept of maintenance
management. The type of operation which groups maintenance men into
work "gangs' is not compatible with this type of imspection technique.

Some of the maintenance men expressed concern about the
possibility of over-charging time to roadway patrol inspection. They
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felt that an excessive amount of time charged to this code would
indicate a lack of actual physical maintenance for their sections.

They were also of the opinion that the supervisors rated the maintenance
man's performances based on the amount of physical maintenance actually
reported for the section. The amount of time charged to the various

es could be used to determine the quantity of maintenance
being performed on each section, and the maintenance man was reluctant
to charge the correct amount of time to a non-productive type of

charge code such as roadway patrol.

Another item concerning cost accounting deals with the pro-
cedure used by the maintenance men to report roadway patrol inspection

charges. The responses indicate that many maintenance men, to
simplify their own record keeping, do not charge roadway patrol
inspection time on a daily basis or as it otherwise occurs. Instead,

they lump together the daily charges and report the weekly total as
occurring during one day. The result is that the cost records for

one day report the total weekly time charge to roadway patrol inspection
and the record for the other days' operations report no roadway patrol
inspection being performed. This procedure does not create any serious
problems when using yearly totals for cost accounting but serious
drawbacks could develop if shorter periods were required for study
purposes.

Travelway —-- Routine Repair

Repairing the travelway is probably the most important mainten-
ance operation porformed by the maintenance men. A properly maintained
travelway surface is needed to provide a comfortable, economic, and safe
surface for modern high speed vehicles.

Travelway Patching. When asked to define routine travelway
patching, approximately 74 per cent of the maintenance men responses
were: Any patching on travelway by one or two men.' Approximately
14 per cent of the responses were further qualified by a reply of:
"Any patching on travelway by a section man or a crew of maintenance
men.'l  Another 10 per cent of the responses dealt with items concerning
shoulder patching, roadway patrol inspection, sign maintenance, and
litter pickup. All of these items were incorrectly reported under travel-
way patching.

The method of permanently patching pot-holes used by 50 per cent
of the interviewed maintenance men consisted of: 1) removing the failed

Mhe quoted material used in this report has been paraphrased
and i- =et off only for clarity.
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material from the hole; 2) squaring up the edges of the hole; 3)
painting the hole with tack oil; 4) filling the hole with either a
hot or cold mix bituminous material; and 5} compacting the material
with the wheels of the maintenance truck. 8ix methods of permanently
patching pot-holes were reported and varied frem the above method to
simply filling the hole with premix or grave. and compacting the
material with truck wheels.

Temporary patching, used when weather or cther condicions would
not justify a permanent type patch, consisted of either filling the
hole with asphalt premix or gravel and compacting the materiazl with
the truck wheels. GSome of the maintenance men reported that many times
the premix type of temporary patch wculd actually form a bond with the
existing surface material and would not have to be repatched with
the permanent type patch. 1In all cases temporary gravel patches
were replaced with permanent patches as soon as favorable conditions
permitted. The method used to patch a pot-hole was primarily

determined by the existing weather conditions and the size and type
of pot-hole.

Approximately 98 per cent of the interviewed maintenance men
tried to maintain a surface free of hazardous pot-holes. Seventy-
seven per cent of the maintenance men indicared they patched pot-holes
when the pot-holes were first observed in the travelway. Twelve per
cent patched pot-holes when the pot-holes became hazardous to
vehicular travel.

Only a small variation in pot-hole patching practices occurred
between operating districts, and it was confined primarily tec the use
of temporary patches during periods of bad weather or during the spring
break-up. District 4 and District b reported higher percentages of
temporary patching operations than did the other four districts.

Travelway Joint and Crack Filling. To prevent water from
entering the base material through the travelway surface, all exposed
joints and cracks in the surface must be filled with some type of an
impervious material. The method used to accomplish this meintenance
operation by approximately 70 per cent of the interviewed maintenance
men was: 1) clean the crack by breooming or blow clean with compressed
air; 2) fill the crack with a hot impervicus aspnaltic material; and
3) add some type of cover material. Other methods ccnsisted of
filling the crack with premix, filling the crack with slurry mix, and
using a road oil-reject mixture to fill the crack. Fourteen per cent
of the maintenance men reported that joints and cracks were not filled
on their sections.

A variety of crack filling materials were used by the maintenance
men. Hot road oil and hot tar were reported most often, with premix and
reject sand or sand slurries also being widely uvsed. The cracks were
reported to have been filled annually either in the fall or spring by
approximately 40 per cent of the maintenance men. Eight per cent filled
the cracks as they occurred, 10 per cent filled cracks during hot
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weather and 10 per cent filled cracks after pot-hole patching had been
completed.

The maintenance men's opinions concerning joint and crack filling
techniques varied. Many responses indicated that some improvement is
needed in present crack filling operations. Not being able to obtain
a filler material which 1s both flexible and durable was the source
of many complaints. No significant variation of this operation existed
between the six operating districts.

Travelway - Special Repair

Special repair of the travelway is basically the same operation
as routine travelway repair discussed in the last section. The prime
difference is that more men are used to perform the work and sometimes
specialized equipment such as motor patrols or compaction rollers are
also used.

Approximately 50 per cent of the maintenance men reported that
they did not use the special repair charge code. When working with
the special maintenance crew, 34 per cent of the interviewees charged
their time to the special repair code and 4 per cent of the men charged
to the special repair code because specialized equipment was used
during the operation.

Eight of the nineteen men interviewed in District 4 used a rather
interesting method of reporting special repair charges. These men
reported special repair charges only when working with a shed gang
crew on any section in the district other than their own. This
indicates that when the maintenance man was working with a gang
crew on his own section, he charged his time to the routine repair
charge code and the other members of the crew charged their time to
the special repair charge code, even though they jointly performed
the same operation.

The predominant special repair operation consisted of patching
small sections of the travelway surface which could not be effectively
patched by the one or two men normally assigned to the maintenance
section. A small section was described by the maintenance men as
ranging from just larger than pot-hole size to over one mile in
length. The specialized maintenance was usually required due to
either a soft roadbase or worn out surface material, both of which

sually required a continuing maintenance effort on the part of the
section maintenance man.

he standards used for special repair operations were similar
to the repair standards reported for routine repair. The maintenance
men indicated that ordinarily the same quality of material was used for
special repair as was used for routine repair, but better quality
workmanship resulted by using the specialized equipment.
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Tear Up and Relay

Fifty per cent of the maintenance men responses specified that
a completely worn out surface was the criterion used to determine when
a section received tear up and relay maintenance. Another 25 per cent
of the responses indicated that a failure in 1 e roadbase was the
cause for the needed maintenance.

Although the maintenance men perform some tear up and relay
operations and are generally aware when a section needs to be torn up
and relayed, the operation is primarily a special crew function.
Ninety-one per cent of the maintenance men involved with tear up and
relay reported that they only assisted the special crew, and that the
district office supervisors actually made the decision to perform the
work and determined the standards to be employed,

Half Sole

Adding additional layers of surface material in the form of a
half sole was primarily reported as a special crew function. The
respective district office supervisors determined the standards used
to half sole a section and scheduled the half scling operation with
the special crew. Approximately 80 per cent of the maintenance men
did indicate, however, that a section should be half scled if it has
a surface which is rough and expensive to maintain but still has a
good solid base foundation. Ten per cent of the maintenance men
reported that they had never used the half sole charge code.

Seal Coat

Approximately 97 per cent of the maintenance men specified that
the special crew and district office supervisors determined the
standards and scheduling of all major seal coat operations. The
maintenance men did indicate that a cracked and dried out surface was
a good indication that the section needed a seal coat. Some maintenance
men preferred to seal coat all new roadmats, small patched areas and
pot-hole patches. Sealing small areas and pot-hole patches was usually
performed by the maintenance men as part of the routine repair operation
and not as a separate seal coat operation.

Shoulders and Side Approaches

A number of specific maintenance operations such as blading or
pulling shoulders, replacing shoulder materials, and reshaping shoulders,
were included in the questionnaire under this charge code. Proper

1

shoulder maintenance is needed to assure that the shoulder will provide
the lateral strength needed to support the edges of the travelway
surface. Since eventual failure of the travelway surface is possible
due to the lack of proper shoulder maintenance, the shoulder maintenance
operation becomes a very important function in overall maintenance
operations.




Blading or Pulling Shoulders. Thirty-one of the total 121
interviewed maintenance men reported that the shoulder pulling operation
was no longer performed on their sections. These men indicated that
present district office policy was to let the grass grow on the
shoulder to form a turf-sod material. Eleven other maintenance men
were responsible for sections with paved or bituminous surface treated
shoulders and also did not pull shoulders.

A depression appearing between the shoulder material and the
travelway surface material was indicated in 41 per cent of the
maintenance men responses as the criterion used to determine when a
shoulder needed to be pulled. Eleven per cent of the responses indicated
the sections were pulled on an annual basis either in the spring or the
fall. 1In District 5, eleven maintenance men reported that on their
sections the shoulders were pulled when the sod built up above the
0il mat so as to impede the drainage from the travelway surface. No
significant variation of practices was reported in the other five
administrative districts.

The area foreman determined when to pull shoulders for 64 per
cent of the sections requiring the operation. Twenty-four per cent
of the responses indicated the district office supervisors made the
decision when shoulders on a section should be pulled, and 10 per
cent of the responses indicated this decision was the individual
maintenance man's responsibility.

Pulling shoulders was reported as being performed in three
distinct manners. The operation used actually depended on the reason
for initially performing the maintenance. If a gap between the shoulder
material and the travelway surface material existed, then a motor patrol
was used to pull material from the ditch and blade the material back
over the shoulder, filling the exposed gap. When the needed material
could not be pulled from the ditch, additional material was hauled in
with dump trucks and spread over the shoulder with the motor patrol.
1f the sod was higher than the travelway surface, the sod was cut down
with the motor patrol and the excess material hauled off in trucks.

Replacing Shoulder Material. Frequently some of the shoulder
material is either displaced or lost, and a low spot or depression
results in the shoulder. These low spots must be filled with additional
shoulder material to preserve the structural and geometric characteristics
of the roadway.

A low spot or hole in the shoulder large enough to create a
hazard for the motorist was reported to have been filled immediately
by 19 per cent of the maintenance men. Thirteen per cent of the main-
tenance men specified that they filled all sizes of holes in the
shoulder as the holes occurred, and 12 per cent filled a hole or low
spot when it was one to three inches deep. Other responses such as
"holes in shoulder are not filled," '"holes filled when complaints
received about dropoff,'" and "fill holes if they require five or six
cubic yards or more of material,' were also recorded in the question-
naire by the research assistants.
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Sixty-five per cent of the maintenance men's responses indicated
either gravel or rejects were used to fill holes or low spots occurring
in the shoulder. Premix was used according to 22 per cent of the
responses and in 9 per cent of the replies the maintenance men reported
using any material that was readily available. In 73 per cent of the
cases the new material was compacted to about _he same standards as
the original shoulder material and in only 6 per cent of the cases was
water used in the compaction process.

Erosion Control of the Shoulder. Proper erosion control is
necessary to prevent material losses from the shoulder and to reduce
other expensive shoulder maintenance operations. Fifteen of the 121
interviewed maintenance men indicated shoulder erosion was not a
problem on their sections, and 19 maintenance men did not do any type
of erosion control maintenance on the shoulders of their sections.
Sixty-three of the maintenance men allowed natural vegetation to grow
as an erosion control and 41 maintenance men simply backfilled eroded
shoulders. Drainage curbs, diversion ditches, downspouts, and
asphalt drainage aprons were also used by the maintenance men to
control shoulder erosion.

Approximately 47 per cent of the responses denoted that the
operation was not a preventive measure, but rather was performed
after erosion of the shoulder had occurred. The control method
actually used by the maintenance men depended primarily on either
the severity of the problem, the steepness of the shoulder slope,
or whether or not the shoulder material would support any form of
vegetation. Approximately 19 per cent of the responses concerning
planting grass on shoulders reported that grass had been planted
as an erosion control. The two most widely used recommendations
concerning erosion control were to construct flatter shoulder slopes
and to allow natural or planted vegetation to grow on the shoulders.

Reshaping Shoulders. The maintenance men reported that the
shoulder reshaping operation was performed in the same manner and
for the same reasons as the shoulder pulling operation. In fact, many
of the actual responses recorded in the questionnaire for this
operation were: ''same as pulling shoulders." The maintenance men
did specify, however, that the reshaping cperation was usually limited
to relatively short sections of shoulder, whereas the pulling operation
usually was performed along the entire length of the maintenance
section. Due to the shorter lengths of shoulder involved with the
reshaping operation a few maintenance men actually performed the
operation with hand tools.

Patching Paved or Bituminous Treated Shoulders. Fifty-five
per cent of the interviewed maintenance men pointed out that their
sections did not have paved or bituminous treated shoulders. The
main travelway patching standards were used by 40 per cent of the
maintenance men because most of them considered the shoulder surface
as important as the travelway surface. The size and depth of the
shoulder failure also influenced the selection of the standard used.




In all cases the same quality material used to patch the travelway
was used to patch paved shoulder failures.

Approximately 63 per cent of the paved or bicuminous treated
shoulders were reported patched as holes appeared in the surface
material. The amount of shoulder surface breakup (no specific
amounts reported) was used by 25 per cent of the maiitenance men
to determine when to begin patching shoulders.

Surface Treating Shoulders. Surface treating of shoulders
was not performed by approximately 62 per cent of the maintenance
men, and 2 per cent of the maintenance men indicated they were
not familiar with the surface treating operation. Twenty-five per
cent of the maintenance men pointed out that their sections'
shoulders were surface treated to provide a wider overall travel-
way width, and 7 per cent reported that the shoulders were surface
treated because the maintenance of the original gravel shoulders
was a continual problem. An additional 4 per cent of the main-
tenance men indicated that the shoulders were surface treated to
provide additional stability to the edge of the travelway surface.

The surface treatment specified in 71 per cent of the responses
consisted of applying one or two layers of bituminous surface
treatment over a reshaped original gravel surface. Twenty-one per
cent of the responses indicated that an asphalt mat was actually
constructed over the original gravel surface, and in two cases a
penetration treatment was used to improve the shoulder surface.

Replacing Large Failed Shoulder Areas. Occasionally, incorrect
use of the shoulder, excessive moisture in the base material, or
improper construction methods result in large failed areas along
the shoulder. Material was replaced in such areas as soon as the
failures were cobserved according to 27 per cent of the maintenance
men. Eighteen per cent replaced the failed material before the
travelway surface was affected and 9 per cent replaced the shoulder
material when the dropoff at the travelway edge became hazardous to
the moterist. Twenty-one maintenance men, representing approximately
17 per cent of the total, reported that at the time of the study,
failed shoulder material was not replaced. Nineteen of those 21
maintenance men were from District 2, Shoshone.

Forty-six of the maintenance men removed the failed material
before adding new material, and 23 men indicated that the failed
material was not removed and the new material was simply added on

top of the old material. Eleven men removed approximately 2 to 3
.inches of the failed material and three maintenance men removed 12
to 18 inches of the failed material before adding new material.
According to the interviewed maintenance men, gravel or premix was
predc. tantly used to replace the failed material and the sections

were reconstructed to original or better than original standards.



Mowing

Approximately 80 per cent of the maintenance men completely
mowed their assigned sections. Only 5 per cent of the sections
were not mowed and the remaining 15 per cent were parcially mowed.

An unspecified general weed and grass eight was one criterion
used to determine when a section required mowing and was reported in
24 per cent of the responses. Twenty-two per cent of the maintenance
men reported they mowed when the mower was available and 20 per cent

specified theyv would like to mow two or three times =zach year.

A grass height of 8 to 12 inches indicated the section needed
mowing in 19 per cent of the responses and a maximum grass height of
12 to 18 inches was noted in 4 per cent of the responses. One
maintenance man used a six—inch height as the maximum allowed and
two maintenance men reported a 36-inch maximum allowable grass lieight.

Variations from 1 to 12 inches were reported as the desirable
heights for newly mowed grass. Approximately 28 per cent of the
maintenance men reported their sections were mowed as close to the
ground as possible. A 1- to 3-inch mowing height was used by 7 per
cent of the maintenance men and 48 per cent used a 3- to 5-inch
mowing height. Additional mowing heights of 6 to 8 inches (used
by 14 per cent of the maintenance men) and 8 to 12 inches (used by 3
per cent of the men) were also specified.

The standard sickle bar mower was mentioned as the equipment
used to perform the mowing operation in 65 per cent of the responses.
The rotary mower was mentioned in 32 per cent of the responses and
either a combination rotary-sickle mower or « hand scythe was reported
in the other 3 per cent of the responses.

A need for more and better mowers was voiced by 33 per cent of
.the maintenance men. Seven per cent indicated that flatter shoulder
slopes should be used to facilitate the mowing operation and 5 per
cent specifically pointed out that they needed to mow their sections
more frequently than they were able to at the time of this study.

Trash Gathering

Trash gathering was classified by some maintenance personnel as
being a secondary maintenance operation. This operation does, however,
provide an important service to the motorist and due to the demands
of the traveling public the maintenance effort required to perform
this service has been undergoing a rapid growth.

Only one maintenance man interviewed during the study did not
gather trash on his maintenance section. Approximately 26 per cent
of the maintenance men's responses reported noticeable trash was
picked up daily. 1In 19 per cent of the responses, trash gathering
was designated as a fill-in job with no set schedule being used, and
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13 per cent or the responses pointed out that trash was gathered when

the roadside developed a trashy appearance. The remaining responses
usually mentioned some basis for scheduling the operation with 18 per
cent indicating some type of major annual operation, 17 per cent
indicating spring and fall operations each year and 5 per cent indicating
either a monthly or weekly trash gathering operation.

The complete right-of-way was cleaned by 62 per cent of the
maintenance men and 27 per cent cleaned the roadside ditches and picked
up any noticeable trash in the right-of-way. Ten per cent of the
maintenance men reported cleaning only the roadside ditches along
their sections.

No equipment or other trash gathering aids were used by approximately
49 per cent of the mainctenance men. The other maintenance men reported
items such as pitchforks, buckets, gunnysacks and sharp sticks were used
to assist in gathering the trash on the sections.

Forty-nine per cent of the maintenance men indicated that turn-
outs did not require more attention than did trash gathering on general
right-of-way sections. Forty-four per cent said turnouts did require
more attention than did general right-of-way sections and 6 per cent
reported that there were no turnouts on their sections.

When asked if the trash gathering charge code included litter
barrel pickup, 82 per cent of the maintenance men replied that it did
include the barrel pickup. Nine per cent of the men said it did not
include litter barrel pickup and the remaining 9 per cent reported
they did not have litter barrels on their sections. District 5 was
unique in that it had regular refuse collector type trucks and crews
emptying litter barrels and garbage at some of the more heavily used
parks and litter barrel locations.

Spraying and Weed Control

In the questionnaire the spraying operation was divided into the
following five areas where weed control might be performed: guardrails,
signs and right-of-way markers, delineators, headwalls and pipe
appurtenances, and bridges. In actual practice, however, the majority
of the maintenance men indicated that spraying was performed as one
overall operation and no distinction was made concerning the different
areas of application covered in the questionnaire. Because of this
lack of distinction by the maintenance personnel the discussion also
deals with spraying and weed control as a single overall operation.

A specific breakdown of the data for each of the five areas originally
covered in the guestionnaire is included in the two State summaries
of responses located in Appendix C, page 155, and Appendix D, page 197,

lwenty-nine per cent of the maintenance men pointed out that no
spraying operation was performed on their sections and any weed con-
trol performed was accomplished by using handtools. The remaining
maintenance men reported a number of criteria used in spraying their
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sections once each year. Ten per cent sprayed every two years and

an additional 20 per cent sprayed every three years. Spraying

every four or five years was specified by 2 per cent of the maintenance
men and at the time of the field interviews the other 8 per cent had
sprayed their sections for the first time.

General amount of weed growth was the criterion used by 28 per
cent of the maintenance men to determine when to spray their sections.
Another 28 per cent sprayed in the spring and 6 per cent sprayed in
the fall. An adequate amount of ground moisture was required by an
additional 28 per cent of the men before they would begin spraying
and another 6 per cent mentioned they performed spraying when the
spray equipment and the spray were available. The majority of the
maintenance men reported their entire section received the same type
of treatment and that the type of treatment did not change due to
the length or size of the area sprayed along the section.

Roadside and Drainage

Providing drainage for a highway system is an important part of
the overall maintenance operation. Proper roadside and drainage
maintenance will assure that any water falling upon a highway section
will be rapidly and effectively removed through the section's drainage
facilities. Since roadside and drainage maintenance covered such a
wide range of maintenance assignments, eleven of the more important
specific operations were included in the questicnnaire and are
discussed in the following analysis.

Ditches and Gutters. Ditches and gutters were cleaned only
when they became full of foreign material and the entire drainage
system was affected according to 35 per cent of the maintenance
men. Other maintenance men specified that they performed ditch and
cutter maintenance on a routinely scheduled basis. Twenty-eight
per cent performed the maintenance each fall and 21 per cent each
spring and fall.

In 92 per cent of the cases the maintenance operation involved
removing the foreign material from the ditch. An additional 4 per
cent of the maintenance men either burned weeds in the ditch or cut
out brush and trees which were affecting drainage. The equipment
used in the operation included the motor patrcl (25 per cent of the
responses), trucks (24 per cent of the responses), and various hand-
tools (14 per cent of the responses). Belt loaders, power shovels,
and backhoes were also mentioned in the responses but comprised a
minor percentage of the total number of responses.

Culvert Cleaning. Culverts free of sand deposits and debris are
necessary items for a properly functioning roadside drainage system.
Approximately 21 per cent of the maintenance men reported, however,
that they only cleaned culverts when the culverts became plugged.
Thirty-five per cent routinely cleaned culverts both spring and fall
and an additional 33 per cent cleaned culverts only in the fall.




Removing the excess mater:al from each end of the culvert was
the cleaning method specified in 72 per cent of the responses. Fifteen
per cent of tue respenszes indicated that culverts were cleaned by
flushing them out with water under pressure. Some maintenance men
used a long rod to rod out the culvert and re-establish proper drainage.

The cleaning operation primarily imvolved the use of handtools
in removing the unwanted material from the culverts. Water trucks or
cent of the respondents, frontend loaders

by 9 per cent and backhoes bv 6 per cent.

water pumps were used by 12 per

Side Drains and Diversion Ditches. Side drains and diversion
ditches carry the roadside drainage water away from the roadway.
Approximately 50 per cent of the maintenance men reported that no
side drains or diversion ditches existed on their sections. Another
11 per cent pointed out that although side drains and diversion
ditches existed on their sections, no maintenance of any type had
been required at the time of the field study. Twenty-one per cent
of the maintenance men did this maintenance when the ditches were
either partially or completely filled with foreign material. A
spring and fall operation was reported by 6 per cent of the
maintenance men and an additional 6 per cent reported that cleaning
was always scheduled as an annual fall operation.

Various types of hand cleaning operations were used by approxi-
mately 83 per cent of the interviewed maintenance men. Thirteen per
cent washed the foreign material from the ditches with water under
pressure. In addition to handtools and water pumps, 10 percent of
the maintenance men pointed cut that thev used either motor patrols,
frontend lvaders, or backhoes to accomplish the ditch cleaning
operartion.

Subdrains. In some areas where a high water table exists, sub-
drains are used (o remcve excessive ground water from under the road-
way structure. 3ixty-eight per cent of the maintenance men indicated
that subdrains were not needed on their sections. An additional 20
per cent of the men pointed out thar the subdrains always had performed
correctly so that no maintenance had been required. Seven per cent
reported subdrains were cleaned when they became plugged and the
remaining six per cent of the maintenance men cleaned or inspected
subdrains on a varied basis.

Approximately 41 per cent of the maintenance men who cleaned
subdrains accomplished the operation by opening the exposed end of
the subdrain pipe. Thirty-flve per cent rodded out the subdrain
pipe with a long rod and 24 per cent indicated that usually it was
necessary to completely dig our the plugged pipe and replace it
with a new pipe.

The majority of the maintenance men used handtools in performing
the operation. Long rods, backhoes, frontend loaders, and motor
patrols were also used in the operation.



Storm Sewers. In some locations storm sewers were used
to carry drainage water from the gutters to natural drainage points.
The primary operation performed by the maintenance men was to clean
the grate covering the storm sewer opening in the gutter. Only 24 of
the total 121 maintenance men reported storm sewers on their sectipns.
Of these men, 13 reported nc maintenance req. red, 7 men cleaned
the pgrate when it was covered with trash, 3 men cleaned the storm
sewer grates each fall and 1 man inspected sStorm sewer grates twice
monthly and cleaned as needed. Three men also reported that they
cleaned the bottom of the catch-basin as needed. All of these
performing storm sewer maintenance either raked the trash off the
grates or shoveled the foreign material out of the bottom of the
catch-basin. Handtools were used in performing both operations.

Irrigation Siphons and Stock Passes. Although this section
referred to two drainage items, the majority of the maintenance
men's remarks were only concerned with inverted irrigation siphons.
They indicated that the inverted siphons crossing under the travel-
way would occasionally become plugged with sand depocsited by the
irrigation water. The maintenance men also specified that very
little overall maintenance was required on stock passes and the small

amount performed was usually performed by the farmers whose stock
used the pass.

Approximately 52 per cent of the maintenance men had no
irrigation siphons on their sections. Another 27 per cent reported
that no maintenance had been required on irrigation siphons located
on their sections. Eleven per cent of the maintenance men cleaned
siphons only when they became plugged with material and the remaining
10 per cent of the men cleaned siphons according to their own
particular schedules and needs.

Thirty~-eight per cent of the maintenance men involved in cleaning
irrigation siphons simply cleaned the deposited material out of the
ends of the pipe. The material was rodded cut wicth long rods by
14 per cent of the men and 7 per cent washed the deposited material out

of the pipe with water under pressure. An additional 7 per cent dragged

a grappling type hook through the pipe and still another 7 per cent
dragged old tires through the pipe to dislodge the deposited materials.

Erosion Control of Cuts and Fills. Erosion occurring on a fill
section of a highway can rapidly create unsightly conditions which
can affect the structural integrity of the roadway. Proper erosion
control techniques can be employed by the maintenance man to prevent
substantial losses of both cut and fill material and to minimize
the overall maintenance effort required on cuts and fills.

Four per cent of the maintenance men specified that ne cuts or
fills existed on their sections and 15 per cent of the maintenance
men reported that no cut or fill erosion control maintenance had been
required. A routine dialy patrol inspection was performed by 67 per
cent of the men and 6 per cent specified they inspected cuts and fills
during severe storm runoff periods.
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In 24 per cent o1 tne cases the maintenance men did not use any

erosion control or preventive type of maintenance for cuts and fills.
Approximately 42 per cent did allow natural vegetation to grow to
help reduce slope ercsion. Seven per cent of the maintenance men

used some tvpe of diversion dicches to control the runoff water and
6 per cent used asphalt curbs cr gravel berms to channel the
highway surface runcff water along the roadway section to acceptable
discharge locations.

The particular erosion control method used by the maintenance
men was based on: 1)} the amount of erosion occurring (26 per cent
of the responses); 2) the sleope of the cut or fill (19 per cent of
the respomses); 3) the lccation of the erosion (12 per cent of the
responses); and 4) the {requency ot the erosion occurrence (12 per
cent of the responses). An additional 14 per cent of the responses
indicated that the asphzalt drainage curbs used as erosion control
devices were installed during the tonstruction of the roadway section.

Approximately 16 per cent of the responses pointed out that the
maintenance men did nothing to stop erosion during the actual occur-
rence of the erosion. Some attempt to divert the water was specified
in 22 per cent of the respenses. Backfilling with material while the
erosion was taking place was practiced in 13 per cent of the responses
and an additional 44 per cent reported that the only operation they
performed concerning erosicon was to backfill after the erosion had
occurred. In the opinion of 21 per cent of the maintenance men,
erosion of cut and fill sectlons was considered to be a serious problem
requiring a continual mainteunance effort.

Wall, Cribbing, and Riprap Maintenance. Walls, cribbing or
riprap provide needed stability at the toe of steep slopes. Sixty-
three per cent of the wmaintenance men did not have walls, cribbing,
or riprap on their secticns. Of the remaining 45 men, 9 men reported
no maintenance required, 17 inspected them after floods and during
the spring runcff and 6 inspected them during daily patrol inspection.
Five other men made spring and fall inspections, four men made
monthly inspections and an additional four men made inspections
during pericds of low water.

The maintenance pertormed on wzlle, cribbing, and riprap con-
sisted primarily of rebuilding them to vriginal standards. Eleven
men indicated theyv added more viprap to failed areas and four men
simply called in the district's special crews.

Seeding. In arzeas where naturzl vegetation 18 not adequate,
seeding may be necessary to establish ercsion reducing ground cover
over roadside slopes. Thircv-eight per cent of the interviewed

maintenznce men reporcted that some type of slope seeding had been
perfcrmed on their sections. However, only 15 of the 47 men actually
performed the operation themselves. In the remaining cases the
geeding operation was performed eitlier during original construction
or by the U.S. Forest Service crews. Approximately 94 per cent of
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those men involved in slope seeding indicated rhat from fair to good
success was achieved from the operation.

Mulching. Mulch is usually used to protect or to hold the
ground moisture on newly planted areas. Eighty per cent of the
maintenance men reported that mulching had ne' r been performed on
their sections. The maintenance men involved with mulching operations
indicated that mulch was used to cover newly planted slopes. Approxi-
mately 58 per cent of these men reported either fair or betrer results
were obtained from the mulching operation.

Fertilizing. In areas of slow vegetative growth or on newly
planted slopes, fertilizer may be required to produce needed vegetation.
Ninety-three per cent of the maintenance men had never fertilized
their roadway sections. Only three maintenance men actually used
fertilizer on seeded areas and four other men reported that the
contractor fertilized seeded areas during the original roadway
construction. X

Extraordinary Roadside and Drainage

Extraordinary roadside and drainage maintenance was basically
an expanded version of that performed under routine roadside and
drainage maintenance. The extraordinary operations usually required
specialized equipment, trained operators, and sometimes a gang-Cype
crew of maintenance men to perform the work.

The extraordinary roadside and drainage charge code was not used
by 60 per cent of the maintenance men. Nine per cent of the main-
tenance men used the charge code for any major drainage project. An
additional 9 per cent of the men charged to the extraordinary roadside
and drainage code when specialized equipment was used in the operation
and 5 per cent of the maintenance men only charged to the code when
working with the special crew on a drainage project.

Approximately 57 per cent of the responses specified that
extraordinary roadside and drainage was a special crew function. The
area shed crew performed extraordinary maintenance according to 23
per cent of the responses and the remaining 20 per cent either did
not know what criteria were used to charge to extraordinary roadside
and drainage operations or simply did not respond to the question.

Traffic Sign Maintenance

Properly maintained signs are essential to providing eff
control, guidance and service to the traveling motorist. A [
effective only to the degree that the motorist is able to read and
understand the message. Sign maintenance is, therefore, an important
maintenance function which can directly affect overall traffic
operations of a roadway section. Almost all of the interviewed
maintenance men indicated they. had been involved in some type of
traffic sign maintenance.
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Replacement of a defective traffic sign depends on a variety
of criteria. Fifty-two per cent of the responses specified that
either damaged or vandalized traffic signs were replaced. In another
22 per cent of the responses, poor legibility and poor reflectoriza-
tion were used as sign replacement criteria. Eighteen per cent of
the responses point out that a severely damaged sign post was the
criterion used to determine when a sign needed maintenance.

Traffic signs were inspected during routine daily patrol by
117 of the 121 interviewed maintenance men. The remaining four
maintenance men inspected traffic signs two to three times weekly,
weekly, or monthly. Only four maintenance men mentioned a night
patrol inspection for traffic signs. They performed the night
inspection according to their own established schedules which varied
from every two weeks and every month to every six months.

A number of traffic sign repairs were performed in the field by
the maintenance men. The most common repalr named by 37 per cent
of the responses was to replace damaged sign posts. Approximately
18 per cent of the responses dealt with replacing signs and an
additional 14 per cent mentioned painting sign posts. Eleven
per cent of the responses specified that sign bolts were either
replaced or tightened and 9 per cent reported that delineators
were repaired or replaced. Washing dirty signs was mentioned in
7 per cent of the responses.

Traffic Signal and Luminajre Maintenance

Approximately 60 per cent of the maintenance men did not have
traffic signals or luminaires on their maintenance sections. Only
8 of the 121 interviewed maintenance men actually performed
maintenance on traffic signals and luminaires and the operation
was limited to changing burned-out light bulbs. 1In the maijovity
of cases traific signals were maintained by city crews when the
gsignals were located within the city limits and by the district
sign crews or the Boise office electrician when the signals were
located outside the city limits. The cities, power companies,
and district sign crews performed the majority of the maintenance
concerning highway lighting.

Roadside Rest and Picnic Area Maintenance

Roadside rest and picnic areas have become an increasingly
important service area to the traveling public and regular maintenance
is essential for both sanitation and appearance. Each year, due to
the increased use of these facilities, additional maintenance
effort has been required and in some locations the maintenance
required for roadside rest and picnic areas has become almost a full-
time ocperation. Even though the need for such facilities is apparent,
74 of the 121 interviewed maintenance men (61 per cent) did not
have roadside rest or picnic areas on their sections. The maintenance
men who did have rest or picnic areas on their sections primarily
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perfermed only four majsr roadside rest and plcnic areas maintenance
operations. The four coerations, trash and litter pickup, vandalism
repair, insect and disease control, and driveway and parking area
maintenance were incluced in the questionnaire with eight other road-
side rest and picnic area maintenance operations. The elght additional
operations were not performed by a significan: number of maintenance
men and are not inciuded in this discussion. The responses to these
operations were compiled, however, and are included in the two State
summaries of responses located in Appendix C, page 155, and Appendix
D, page 197.

In 92 per cent of the cases the regular section maintenance
men were responsible for maintaining the roadside rest and picnic
areas located along their sections. In the remaining cases the
maintenance men indicated that in District 2, a part—-time employee,
hired during the summer season, was responsible for maintaining
roadside rest and picnic areas and that in District 5, as previously
mentioned, a regularly assigned garbage collector picked up all
roadside rest and picnic area trash and litter.

Trash and Litter Pickup. Trash and litter pickup was found to
be the predominant rvadside rest and picnic area operation. Each
year motorists deposit a tremendous volume of trash and litter in
rest and picunic areas and a continual maintenance effort is necessary
to properly dispcse of the refuse. Approximately 42 per cent of the
maintenance men picked up roadside park trash at the same time that
section litter barrels were serviced. Nineteen per cent of the
maintenance men emptied roadside park trash once each week.
Approximately 10 per cent of the maintenance men picked up roadside
park trash twice each week, and an additional 10 per cent found it
necessary to pich up roadside park trash daily during the peak
tourist season.

Vandalism Repair. Acts of vandalism cause a considerable amount
of damage in roadside rest and picnic areas. In 74 per cent of the
cases the section maintenance men repaired all damage caused by
vandals. Approximately 18 per cent of the maintenance men indicated
that the district carpenter crew repaired such damage and 4 per
cent reported the summer parkman performed the needed maintenance.

Driveway and FParking Area Maintenance. Fifteen per cent of the
maintenance men involved in roadside rest and picnic area maintenance
pointed cut that no maintenance had been performed on the driveways
or parking areas in the roadside parks located in their sections.

1 =54 1 23
A daily patrel type o

f inspection was reported by 23 per cent of the
29 per cent performed the maintenance once each
year. Approximately 17 per cent of the maintenance men pe;formed
the maintenance on an "as needed" basis and an additional 6 per cent
scheduled their driveway and parking area operations when a motor
patrol was working in the immediate area. The majority cf maintenance
men tried to provide driveways and parking areas which had a stable
and smooth riding surface.

maintenance men and



Insect and Disease Control. Insectr and discase control, when
properly performed, assures ctraveling motorists protection from
anneying 1nsects and orher pests and that the facilities are sanitary

and safe for public use. Approximately 50 per cent of the maintenance
men reporter that no maintenance ol this type was periormed in chelr
roadside rest and picnic areas. An additional 38 per cent of the

men indicated that they treated toilets and cther possible disease
sources with lime or other unspecified types of disinfectants. Only
6 per cent of the maintenance men mentioned washing picnic tables

and only 4 per cent sprayed insecticides around litter barrels.

Approximately 32 per cent ¢f the maitntenance men performing
insect and disease control maincenance performed the operation two to
three times each week. Twenty—-five per cent performed the control
operation weekly, and 4 per cent performed the centrol operation
weekly, and 4 per cent performed it twice each month. Twenty-
eight per cent of the mainterance men repeorcted that some type of
control was used when the odor azround toilets and garbage cans
became offensive and an acditonal 7 per cent specified that control
measures were performed when tne bugs and insects became bothersome.

Snow and Ice Removal

Snmow and 1ce removal 15 one of the most important maintenance
operations performed by mar.tenance men during the winter season.
Each year the traveling public demands that more of this important
service be preovided by the maintenance men. Only by using modern
equipment and techniques 1n removing snow and ice from the highway
system can the service be provided in the most efficient manner.

Snow and ice removal was reported by the maintenance men as
basically being two distinct operaticns. Snow was primarily removed
from the roadway sections by plowing and ice was primarily removed
through the use of salt or other chemicals. 3Since these operations
were covered separately in the questicnnaire, they are also
discussed separately in the following analysis.

Snow Plowing. A truck-mounted snow plow was used by the
majority of the maintenance men to remove snow from the travelway.
Approximately 12 per cent of the maintenance men specified that: they
began to plow snow when the snow began to fall. A minimum snow depth
on the highway of 1 to 2 inches was reported to be needed by 78
per cent of the maintenance men before rhey started to plow snow, and
an additiomal 4 per cent specified that 2 to 3 incnes of snow were
needed before they started plowing snow. One noteworthy method of
determining when to begin the snow plowing operation was reported by
ten maintenance men. They began sanding the roadway section at the
beginning of the snow storm and then when sanding was no longer
effective, thev began plowing.

1

Maintaining a snow-free pavement surface was reported by 84 per
cent of the maintenance men as the end objective of their snow plowing



cent of the maintenance men specified
ace was desired, many times it could not
be achieved. Approvimatcly 84 per cent of these men who could not
always maintain a snow-freec surtace did always try to provide a well-
sanded snow floor fhe =nd objective for an additional 11 per cent

of the maintenance men was to keep the highwa passable.

operation. Th= rewaining 16 per
that alchougn & snov-Iree surf

When ask
sections, and crass:
‘that they only plow
per cent of the

erning plowing approaches, inter-

et cent cf the maintenance men replied

ttﬂvelway section. Approximately 63
vaches, intersections and/or crossroads

after completelv plewing tne main travelway. An additionmal 21 per

cent of the maintenance men plcowed these other items only after

plowing the main travelway and if the time was available.

Snow and ice control with Salt or Other Chemicals. In some
locations througnout the State, particularly in the suburban and
urban areas when weather conditions are faverable, salt or other
chemicals may he used to remove snow and ice from the travelway

surface. Approximatelv 42 per cent of the maintenance men reported
that salc or ctner chenicals were not used alone bur were mixed with
sanding material. hese responses will be discussed in the next
section under Sanding lcv Surfaces.

Only 8 per ceunt of the meintenance men used a chemical other

than salt. The coem:cal, calcium chloride, reported by ten
maintenance men, was used only in Districts 1 and 6.

A variety o©f saii or chemical application rates was reported
by the remaininz %% per cent of the maintenance men. The majority of
the men indicated rhat the application rates varied and were basically

determined by the conditicns at the time of the operation. The other

maintenance men wsing =alt or chemicals at many locations for snow and
ice control usea "standardized" rares of 100 to 500 pounds of material
per mile of travelway lane width., The majority of these men reported
using 100 to 150 pounds ot material per mile of travelway lane width,

but due to the reiarively small number of men invelved, no significant
applicaticn rates zould be derermined

The maintenance men used salt or chemicals at many locations

along their trave.way seccions. lecy spots (24 per cent), slick inter-
floors over two inches thick (12 per cent),

sections (12
slick grades ©), and slick curves (9 per cent), comprised
67 per cent oI -zponses. An additional 13 per cent of the
responses peinted oui that salt or chemicals were used only when the
temperature cenditinns were between 20° and 32° F.

per cent.

Salt and cther chemicals were also used for snow and ice control
on bridges, cverpas:es, and interchange ramps. Some maintenance men
even used salt to remove ice from storm drains and culverts.
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Sanding Icv Surfaces

Many times sufficient traction for safe vehicular movement
is obtained by applying sand, cinders, and other granular materials
to slick travelway surfaces. Only one of the interviewed maintenance
men did not sand icy travelway surfaces on his maintenance section.

Fifty-one per cent of the responses pointed out that sanding
was performed immediately after plowing the travelway surface. An
additional 41 per cent of the responses indicated that sanding
was performed on all icy travelway surfaces.

Sand (used by 50 per cent of the maintenance men), gravel (used
by 29 per cent of the maintenance men), sand rejects (used by 23
per cent of the maintenance men), and cinders (used by 8 per cent of
the maintenance men) were the basic sanding materials. Approximately
83 per cent of the maintenance men added salt or calcium chloride
to the sanding material. The proportion of salt to sanding material
varied from 1 sack of salt per 1/2 cubic yard of sanding material to
1 sack of salt per 10 cubic yards of sanding material. The majority,
representing 64 per cent of the responses, used 1 sack of salt per
1 cubic yard of sanding material.

A variety of locations along the maintenance sections was
repocrted sanded by the maintenance men. Approximately 13 per cent
of the maintenance men sandzd their entire maintenance section when
surface conditions warranted the operation. The remaining main-
tenance men ''spot' sanded locations which they felt needed additional
traction. These 'spot' locations included grades and hills, curves,
intersections, and shaded areas. A small number of maintenance men
also reported sanding bridges, interchange ramps, urban sections and
school bus stops.

Bridge lMaintenance

A sound, up-to-date bridge maintenance program will insure that
all bridges and other miscellaneous structures will function
effectively throughout their design life. Since the overall bridge
maintenance operation was composed of several specific operations,
seven sub-sections were included in the questionnaire and are discussed
in the following analysis.

Bridee Inspections. A thoruugh inspection of a bridge may point
out areas where maintenance is required. It may also provide an
indication of a prospective failure which can be avoided by employing
preventive maintenance procedures. Only 13 of the 121 (11 per cent)
interviewed maintenance men reported no bridges on their maintenance
sections.

The maintenance men who were responsible for maintaining bridges
or other structures gave a variety of responses regarding inspections.
Six per cent of the men specified that bridges on their particular



maintenance s. . . ne. anepected.  Approximately 20 per

cent of the respon=:+~ % cated that the structures were inspected
during high wvare: 394 I o il as-igned the inspection respon-
sibility to the dis=rrict bridee crews. The inspection rate varied
from daily tc anmusiiy with zhe majority reporting a semi-annual

inspection prograr peviceonea curing the spring and the fall.

A number ¢f po-.ivie trouble areas are inspectad. Twenty-five
per cent of the ma; "¢ responses dealt with undercutting
of the structure. Thirresn per cent mentioned deck cracking and

13 per cent wer _ tnec with <amaged stringers. Trash collecting
under the structurve, damsuen or piugped expansion joints, concrete
surface spalling, 3n- cr- kod ahntments were also included in most

bridge inspections

Cleaning Enpang.cu Joints cn Structures. Approximately 25 per
cent cf the msintenan- d that the bridges on their

sections did noc hiave exosn 7 goivi=.  An additional 30 per cent
reported that they 4id nor «lean the expansion joints on their bridges.
Fourteen per rent or it iontenance men cleaned expansion joints

as they £illed up .t materi:2zl. Espansion joints were cleaned

each spring by 7 per ¢ty =uzb spring and fall by 11 per cent,

and each fall oy . per n ' the malinrenance men.

Sixty-four per ceni - m.ncenance men cleaned the expansion
joints by hand. a: mder pressure was used to force foreign
material cut of cwpo rownes by 30 per cent of the maintenance
men and an addirioc - per o cEnt used compressed air.

Concrete Surfa e Sno.ling. A& spalling concrete surface reduces
the overall loac¢ tariv.ug capabilizies of a structure and if
excessive spall ln; ra- oy ourced, reinforcing steel may also be
*xposed to rhe @icmenis. approximately 49 per cent of the maintenance
men reported dotig nothio—z ta prevent the spalling of concrete
surfaces on their cscru-:uve:. Thiczy per cent of the malntenance
men reported ol oo cir oo1dae de ks were surfaced with asphalt and
14 per cent simpi+e s.. not u=> =3lt on concrete bridge decks. A
small 3 per cent wi i fvraved their bridpe decks with linseed
0il and 1 per cent p=: oo liv washad the concrete bridge deck

with water.

In 59 per ceni ! th- »23:2¢ nc curface spalling maintenance
was required. Howsv i a2 2aaitivnal 29 per cent of the cases,
if the concrere 1ted 2fI the bridge deck leaving a rough,
uneven surface som covreclive maintenance was performed.
Of those matonteranc ot =rimp spalled concrete surfaces, 28 per
cent repaived tne = —ed Al wotit 2 thin concrete patch. Twenty
pPeT cent of the mais o men coveved the bridge surface with a
bitumincus surface tveiins whereas » patches and tar patches
were reporfted by 7 ;.0 cont ¢f the maintenance men. The remaining
43 per cent Bar cezponr tnat cthey did oot know how to repair
a spalled concret ! : 1 not respond te the question. In
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only 16 per cent of the cases was spalling considered to be a serious
problem.

Bridge Joint Repair. Nineteen per cent of the maintenance men
pointed out that the bridges on their sections did nct have any joints
and an additional 16 per cent indicated that no bridec joint maintenance
had been required. Approximately 42 per cent of the maintenance men
specified that bridge joint repair was primarily a function of either
the district bridge crew or the special Boise bridge crew. Only 7 per
cent of the maintenance men performed joint repair without assistance
from special crews.

The repairs consisted of adding or replacing joint filler material,
replacing steel caps and supports, and tightening and reinforcing
joints with steel and concrete. Again, since this operation did not
directly involve the majority of maintenance men, a number aof "don't
know'" responses and 'mo direct reply" responses were reccrded by the
research assistants.

Bridge Hand Rail Repair. Only 14 per cent of the maintenance men
performed bridge hand rail maintenance. Seventeen per cent of the
maintenance men had bridges without handrails and an additiconal 15
per cent had required no bridge hand rail maintenance. Appruximately
36 per cent of the maintenance men specified that the district bridge
or carpenter crew maintained bridge hand rails, and 18 per cent of
the maintenance men indicated that some bridge hand rail repair was
needed, but that it had not been performed by anvyone.

The usual maintenance operation consisted of repairing damaged
railing to original conditions (35 per cent of the responses), replacing
damaged railing (28 per cent of the responses), and repainrting unsightly
railings (18 per cent of the responses). Washing bridge railing,
welding broken sections, and maintenance as determined by the district
bridge or carpenter crews were also mentioned by the maintenance men.

Bridge Drainage Cleanouts. Drainage cleanouts allow water to
drain through the deck of a bridge at selected lcoations along the
bridge span. Proper maintenance of drainage cleanouts 1s necessary to
insure that the bridge surface will be free of water and possible future
ice and slipperiness. Approximately 14 per cent of the maintenance
men reported that the small bridges located on their secticns did not
have drainage cleanouts. The remaining maintenances men inspected

drainage cleanouts according to a variety of methods which ranged
from daily patrol inspecticn to annual inspections The three
inspecrion periods most commonly practiced were a spring and fall

inspection (15 per cent of the responses), a spring inspection (14
per cent of the responses), and an inspection performed approximately
twice each month (11 per cent of the responses).

Thirtv-five per cent of the maintenance men reported that no
maintenance of bridge drainage cleanouts had been required Thirty-
three pre cent of the men rodded foreign material out of the clean-
outs. An additional 21 per cent of the maintenance men hand swept



or shoveled our bridge drainage cleanouts and 11 per cent washed
out cleanouts with water under pressure.

Removal of Used Sanding Material from Bridges. Sometimes after
a winter season which required a great deal of travelway surface
sanding, the used sanding material remains ~n the bridge deck. When
large quantities of the surplus material are present so as to become
unsightly and hazardous to traffic operation, the used material should
be removed from the bridge travelway surface.

In 6 per cent of the cases, maintenance men felt that accumulated
used sanding material did not create any hazard to traffic and was not
cleaned off bridges. TForty-nine per cent of the maintenance men
indicated they cleaned their bridge decks each spring after the winter
sanding operations had been completed. Approximately 33 per cent of
the men cleaned their bridge decks when the accumulated used sanding
material began to affect the drainage systems of the bridge, and 8
per cent cleaned their bridge decks each spring and fall.

The majority of the maintenance men (72 per cent) used handtools
and swept and shoveled the accumulated sand off their bridge decks.
Fifteen per cent washed the excess sand off their bridges with water
under pressure and 12 per cent swept with power brooms. One individual
even reported using a motor patrol to blade off the used sanding
material.

Yard and Building Maintenance

A maintenance yard with garages and storage bins serves as the
operations center for two or more section maintenance crews. Equipment
is stored here as well as maintenance materials and tecols. A well
organized, properly maintained, and neat appearing maintenance yard
and maintenance shed provides not only good public relations, but also
possesses better safety characteristics and contributes to the effic-
iency of the total maintenance operation. Althcugh four different
yard and building maintenance operations were included in the question-
naire only two, trash and litter pickup and grading and surfacing, are
discussed in the following analysis. The other two operations,
building painting and roofing, were in mest cases performed either by
special crews or awarded to private contractors. Both of the latcter
operations were retained in the two State summaries of responses and
are located 1in Appendix C, page and Appendix D, page

Maintenance Yard Trash and Litter Pickup. Periodic trash and
litter pickup is necessary to maintain a2 neat appearing maintenance
yard and shed. Approximately 35 per cent of the responses indicated
that trash and litter barrels were emptied as they filled up. An
additional 17 per cent of the responses reported a weekly pickup of
trash and litter barrels. Other responses such as "picked up when
time becomes available'" (15 per cent of the responses), "major clean-
up each spring" (13 per cent of the responses), and "major cleanup each
each spring and fall" (13 per cent of the responses), were also noted.
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Maintenance Yard Grading and Surfacing. Approximately 95 per
cent of the maintenance men reported that yard grading and surface
maintenance were performed by particular shed crews and not by
district special crews. A rough and broken surface was used in 67
per cent of the cases as the criterion to start the yard maintenance
operation. Eight per cent listed available time as their starting
criterion.

Pot-holes were repaired with gravel road type patches in 50
per cent of the cases. 1In an additional 28 per cent of the cases
pot-holes found in the maintenance yards were repaired in the same
manner as pot-holes found in the regular travelway section.



CHAPTER IV

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions concentrate on that portion of the data
collected concerning the levels and standards most frequently practiced
by field maintenance personnel. In the recommendations a somewhat
broader discussion is presented.

Due to the great volume and variety of information computed from
the questionnaires a complete analysis of the study data has not been
possible within the time limits of the project. Accordingly, the
conclusions treat primarily on those aspects of the data that have been
analyzed in detail in previous chapters and are further limited to
maintenance activities that lend themselves to being described by
specific standards and levels of performance.

I. CONCLUSIONS

Generally speaking, it is concluded that the range of levels and

standards of maintenance is not great in most cases. There are instances,
however, where variations from common practice represent progressiveness
that could be adopted as the Departmental standard. On the other hand,

a certain amount of inferior work was also reported which should be
expected in an organization so large as the Idaho Department of Highways.
Total uniformity in working procedures in a large, widespread organ-
ization is a difficult achievement due to such practical problems of
lack of individual experience, lack of complete communications, and/or
lack of ambition by some individuals.

Although the preceding analysis chapter and the subsequently
presented specific conclusions oftentimes describe levels and standards
of maintenance for the various maintenance operations performed in vague
or overly simple terms, it should be borne in mind that these statements
are summarizations of what the field men report thar they are doing.

No concerted attempts have been made to observe field practices and no
attempt will be made to draw conclusions as to the adequacy of reported
practices.

It is concluded, however, the concept of describing highway main-
tenance operations in terms of levels and standards is feasible in many
instances. Moreover, the diversity of responses suggest that specifying
the manner in which maintenance will be performed in terms of both levels
and standards of maintenance, where possible, is desirable. By so doing
greater uniformity can be achieved and workmanship of either an inferior
or unnecessarily high quality can be avoided.
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A general area of variation in practices, removed from levels and
standards of maintenance, exists in the manner in which costs are re-
ported against the various cost accounting codes. The exact reason
for these variations is not always clear but, for the most part, it
appears that where they exist the maintenance men do not adequately
understand the intent of the cost accounting system or the scope of
particular cost accounting codes. In the former case 1t is concluded
that some men suspect that cost accounting is a management tool to
check on the efficiency of field performance. In the second case it
may be that there is a lack of dissemination of information to all
personnel. Other logical explanations probably could be made if the
topic were pursued in depth.

The following specific conclusions pertain primarily tc the
level and standards of maintenance presently in use by the majority
of the field maintenance men on their individual highway sectiouns.
Maintenance operations discussed here are in the same order as pre-
sented in the previous chapter. Some operations, such as Unusual
or Disaster Maintenance, have been deleted because they can not be
quantified in terms of specific levels or standards.

Roadway Patrol Inspection

The level of service most commonly associated with the roadway
patrol function was to perform an inspection first thing each day
for the entire assigned section and perform such minor work as
required to provide an obstruction-free surface. If the work
required to satisfy this objective is of any magnitude, warning
devices are posted and the work is done at a later time.

No standard of maintenance can be stated that covers all
possible types of minor work that might be done.

Travelway Patching

Most maintenance men try to keep a pot-hcle free surface as
their level of maintenance objective for asphalt-surfaced highways.
Insufficient data were collected for gravel and concrete highways
to permit establishing a level of maintenance for non-asphalt
surfaces.

Accomplishment of the level of maintenance by use of per-
manent patches is achieved by a widely used standard; however, the
use of temporary asphalt and loose gravel patches is also a regular
necessity during adverse weather. The standard of maintenance
practiced is:

1. Remove all failed material from the hole.

2. Square all edges.

3. Paint the bottom and sides of the hole with tack oil.
4., Fill the hole with bituminous mix.

5. Compact the bituminous mix with truck wheels.



Travelwav Joint and Crack Filling

Joints and cracks are filled routimely 1n either the spring or
fall when the cracks are expanded thereby permitting favorable
penetration of the filler material. This level of maintenance does
enjoy a decubtful majority, however, with ma.. the other responses
actually given.

A standard of maintenance reported by the majority for crack
filling was:

. Clean loose material from the crack.
Fill the crack with a hot asphaltic material.
Cover the treated crack with blocrer material.

vl o B
.

Blading and Pulling Shoulders

The level of maintenance adopted for most maintenance sections
was to maintain proper shoulder drainage by keeping the shculder
material pulled up against the pavement edge.

A very large majority described the standard of maintenance
saying that material was pulled out of the ditch by a motor patrol
and spread across the shoulder so that the line and grade was re-
established.

Replacing Shoulder Material

Replacing shoulder material in holes or low spots in the shoulder
area was practiced by nearly everyone interviewed but the critera for
doing the work varied too widely to permit making a representative
statement for the level of maintenance for this function.

A standard of maintenance frequently stated was to fill the
depression with material hauled in, usually sand rejeccs, and to
compact the fill material without benefit of warer to about the same
density as the rest of the shoulder.

Erosion Control of the Shoulder

Shoulder erosion contrcl measures were attempted by slightly
over one half of the maintenance men and the level of maintenance
which ruled was to exercise control measures where shoulder
erosion had occurred.

The techniques employed to control shculder erosion varied
widely so that no standard of maintenance can be given based on

present practices.

Patching Paved or Bituminous Treatment Shoulders

The level of maintenance reported by the majority of the
maintenance men was to keep asphalt surface shoulders free of holes
or failed areas
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Paved or asphalt treated shoulders enjoy the same standard
of maintenance as the travelway which was:

Remove failed material from the hole.
Square the edges of the hole.

Paint the hole with tack oil.

. Fill the hole with asphalt mix.

Compact the asphalt mix with truck wheels.

.

U~ e 0

Mowing

Although maximum grass height of approximately 8 to 12 inches
was the level of maintenance generally adopted by maintenance men,
there is some question as to whether it exists in actual practice.
If enough mowers were available when needed, the level of main-
tenance cited would probably be much closer to fact.

When roadside grass and weeds are mowed, over three fourths of
the men try to cut at heights of 3 to 5 inches or less as their

standard of maintenance criteria.

Trasihi Gathering

Trash gathering usually included collecting roadside trash
along rhe entire roadside as well as emptying litter barrels at
seletted locations. Unsightly appearance was reported as the
factor that defined the level of maintenace in most instances.

For litter barrels, and particularly on weekends, field observations
suggest that this level of maintenance is not being satisfied with
much regularity.

It is difficult to state a meaningful standard of maintenance
for this operation based on the responses since the work is so

simple and all done by hand.

Spraying and Weed Control

The circumstances necessary to cause weed control measures to
be initiated was never clearly answered in the responses to the
questionnaire but there was almost unanimous agreement that spraying
weeds was an essential operation. A level of maintenance followed
by most maintenance men was to do this work annually, usually in the
spring or when adequate ground molsture was present.

No information was reported as to the standard techniques employed
in weed control such as spray rates or specific materials used. Ac-
cordingly, the stated standard of maintenance of spraying soil sterilants
around posts and other areas not readily accessible to mowers is not

very comprehensive.



Ditches and Gutters

About one half of the maintenance men defined the level of
maintenance criteria for ditch and gutter maintenance in terms of
an annual or semi-annual operation. Another one third stated that
the work should be done whenever the ditches or gutters filled
up.

Nearly all responses indicated that the standard of maintenance
should be to remove all foreign material from the ditch or gutter.

Culvert Cleaning

Culvert cleaning also has a level of maintenance most often
stated in terms of an annual or semi-annual event. A disturbing
response received over 20 per cent of the time was that culverts
should be cleaned when they become plugged. While this 1s certainly
correct, such a criteria for the level of maintenance is clearly
inadequate to afford the drainage necessary to protect a highway
and its environs.

The predominant standard of maintenance for culvert cleaning
was removal of foreign material from the culvert ends, with hand

tools being the common equipment employed.

Side Drains and Diversion Ditches

The most common consideration for determining when side drains
and diversion ditches require attention is a plugged or filling
condition. The former condition would appear to render a low level
of maintenance.

Hand cleaning, presumably to the originally constructed condition,
was most frequently reported as the standard of maintenance performed.

Subdrains, Storm Sewers, Siphons and Stock Passes

These four maintenance operations are treated in a similar manner,
but individually involve very few maintenance men. In each case the
level of maintenance adopted is usuwally to attend to them only after
they became plugged. Many responses were that no maintenance was
ever required.

No conspicuous standard of maintenance can be given for the
small number of diverse statements reported.

Erosion Control of Cuts and Fills

A large proportion (677%) of the maintenance men make dailv

inspections of cut and fill slopes. Ewven so0, oniy sbout cne third of the

responses showed that preventive measures were taken. The most often
reported level of maintenance was to do nothing until after erosion
occurs.
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Backfilling eroding or eroded locations was the standard of main-
tenance most often adopted.

Traffic Sign Maintenance

Over 90 per cent of maintenance men defined the level of main-
tenance provided for ctraffic signs was daily (and daytime) inspection
for signs and sign posts that were damaged or provided poor legibility.
Only 4 per cent reported making night inspections which indicates a
serious weakness in practice.

Repair or replacement of inservicable signs and appurtenances
was the common standard of maintenance reported.

Roadside Rest and Picnic Areas - Trash and Litter Pickup

Practice is not very consistent for the level of maintenance for
trash and litter collection at roadside rest and picnic areas. The
most common procedure was to perform this service ab the same time
that section litter barrels were emptied which is also done according
to a diversity of schedules. Probably due to the highly varied useage
of roadside facilities by areas and seasons, no predominant procedures
were discernible.

When trash and litter was collected from roadside facilities the
standard of maintenance reported was to simply pick up noticeable

trash and empty the litter barrels.

Roadside Rest and Picnic Area - Insect and Disease Control

Of the 50 per cent of the maintenance men with roadside areas on
their section who performed an insect control program, the level of
maintenance most often followed was treatment of the premises once
or twice a week.

A standard of maintenance most often adopted by those few who
did this work was to clean with an unspecified disinfecrant or treat

with lime.

Snow Plowing

Over three fourths of the men reported as their level of maintenance
that they started snow plowing operations when the snow depth was between
1-2 inches.

The standard of maintenance cited as the common objective was to
maintain a snow-free roadway surface.

Packed snow and Ice Control

Although most maintenance men try for a snow free highway surface,
this objective is not always attainable by plowing. When packed snow
or icy conditions develop, the level of maintenance most often adopted



was application of abrasives (sand, gravel, re
mixture of the two 1in areas where greatest ski
important (grades, curves, intersections).

No particular standard of maintenance was cited in terms of
minimum skid resistance or application rates of skid resistant

materials,

Bridge Inspections

Bridges are inspected on nearly all maintenance sections bur the
procedures vary widely, The largest response for the level of
maintenance inciuded only one-third of the sections, and that provided
for spring and fall inspections. Another 20 per cent of the responses
indicated inspections were performed during high watrer.

From the answers given toc the questionnaire, no standard of
maintenance can be srtated.

Cleaning Bridge Expansicn Joints

Out of 111 responses, only 48 maintenance men reported a practice
for cleaning bridge expansion joints. From these 48 men, the level of
maintenance most often reported (one third) was claening when the
joint was filled. Another one- fourth ci the responses cited semi-
annual cleanings and one rhird reported annual cleanings.

The standard of maintenance followed by a majority of the men
was to clean all material out of the joints, usually by hand merhods
and/or by water pressure.

Concrete Surface Spalling

Conciete Surface Spalling on bridge decks was of concern to only
a few maintenance men who stated predominantly that the level of main-
tenance was based on conspicuous scaling.

For those making repairs, the standard cf maintenance for a bare

majority was use of a thin concrete patch. A substantial proporticn also
reported seal coating the bridge surface as the standard cf maintenance.

Removal of Sanding Material frow Bridges

Nearly half of the maintenance men reported that the level of
maintenance fcllowed for removing sand from bridges was tc do so each
spring. Another large group removed the surplus s-nd whenever it
built up and affected drainage.

Over 70 per cent of the responses indicated that the standard of
maintenance was to use hand tocls for sweeping and shoveling to clean
the deck.
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II. RECOMMENDATIONS
Based on the preceding conclusions, direct field cbservations and
information from previous studies, the following recommendations are offer-

ed.

Purpose Code Definitions

The Idaho Department of Highways Maintenance Manual does not include
a complete list of all maintenance purpose codes together with a clear
description of all types of work within the scope of each purpose code.
It is recommended that such a listing with definitions be 1included in the
Maintenance Manual and also that such a listing be distributed tn each
maintenance man for his personal use and reference,

The list of purpose codes presented 1in Appendix Table A~1 commencing
on page 133 could be used as a guide for defining the purpnse codes present-
ly in use by the Department. Each purpose code might be furrher qual-
ified by inclusion of a list of applicable maintenance operations such
as shown on page 139 of Appendix Table A-2.

Maintenance Schools

The maintenance man must have a thorough understanding of the
basic purpose codes and must understand the importance of correctly
reporting maintenance charges as well as correctly perfcocrming maintenance
operations. Educational programs, such as periodic maintenance schools,
can help the maintenance man obtain the needed basic knowledge and keep
him advised of changes and improvements in the accounting system, charge
purpose codes, and modern maintenance techniques. Schools or workshops
of this type can alsc be wused to teach the mainterance man the srandards
and levels of maintenance to be used for each maintenance operation and
the methods to correctly perform an operation under a given set of
circumstances.

The author is aware of the recent progress made by the Idaho
Highway Department in the area of annual maintenance perscnnel schools,
but since the workshops are held at the State level with only mainten-
ance supervisors and foremen attending, the direct benefir to the
individual section maintenance man remains questionable. Schools for
maintenance men similar to those attended by the supervisors and area
foremen should be conducted at the district level cr perhaps in some
instances at the area level of maintenance operations. The mainrenance
men could then directly benefit by attending the workshops and would
also have the opportunity to ask questions and discuss situations or
characteristics specifically related to their assigned sections.

Other benefits can be derived from maintenance schools held at the
local area level. If district and head quarters engineers participate in
the schoocls, maintenance personnel at all level: will become better
acquainted. This should result in improved rappert and help overcome
restraints to communications between field and cffice staff., 1In dis-
cussion sessions, field crews will have the opportunity to describe



problems in the implementation of new or proposed pclicy. These local
area sessions would also give staff engineers an cpportunity to hear
recommendations on new maintenance techniques and new or revised pelicy,
both of which can have Department-wide application.

Physical and Climatic Data Correlation

The data in this study have provided an indication of the range of
practices presently occurring throughout the State. However, no attempt
was made to determine specifically why certain maintenance men deviate
from the more widely used "standard" pracrices. The large volume of
physical and climatic data collected for the maintenance secticns by
Parman (3) and the standard and level data presented in this study for
the selected study sections should be analyzed toc detzrmine 1f any
correlation exists between the physical and climatic characteristics

of a particular maintenance section and the type of standards and levels
of maintenance used in performing the varicus maintenance operations.

Standards and Levels of Maintenance

Even though the data indicate that maintenance practice is fairly
uniform in most maintenance activities, there 1s still need for a crit-
ical review of present practice to determine if the present practice is
indeed the best practice. It is recommended that the responses to the
questionnaire be studied with the objective c¢f developing as Depart-
mental policy definite standards and levels oif maintenance for all
possible maintenance activities. Experimentation mav be desirable by
using different levels of maintenance for different classes of road.

An attempt also should be made tc determine whether adjustments to the
level of maintenance have an effect on the cost of maintenance.
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TABLE A-1

IDAHO DEPARTMENT OF HIGHWAYS
MATINTENANCE CODES

Purpose Code

Explanation

1000

1005

1010

Unusual or Disaster Maintenance

This code is used for items stated above including
road closures, landslides, floods, etc.

Roadway Patrol Inspection

This purpose code was set aside for "Roadway Patrol
Inspection." The patrol includes a man and truck to
survey the roadway for needed repairs. A man making
a patrol on Saturday would fall in this category.
During the patrol he may be required to push rocks
off the roadway, dump a trash can, or perform some
other minor maintenance function. His primary pur-
pose, though, is to patrol.

Travelway - Routine Repair

"Routine Travelway Repair" is defined as work per-
formed by one or two men on the surface of the
travelway. This involves repairing pot-holes, small
hand seals, crack filling, and routine blade work

on gravel surfaces. The repair involved under this
purpose code is primarily for the assigned maintenance
man on his individual section. Should he require
additional help, other than himself and helper, the
repair should not be charged to 1010. The help may
originate within the foreman's area or come from the
district. It is logical to expect that additional
assistance will be required on road sections to ex-—
pedite the work and better utilize equipment. The
individual man could not possibly perform the quant-
ity of work done by several; therefore, the job falls
outside the definition of Routine Travelway Repair.
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TABLE A-1 ( continued )

Purpose Code Explanation

1620 Travelway - Special Repair

"Travelway Special Repair" involves more than two
people with additional equipment such as a motor
patrol, roller, or several trucks. The magnitude
of the work is greater than done under 1010. The
crew doing this work may be made up of men assigned
to one or several maintenance foremen or the
district "Special Crew.'" During certain times of
the year, foremen occasionally combine forces and
equipment to expedite work by gang maintenance. An
example would be three men filling cracks and two
flagmen. The magnitude of work would be greater
than could be expected by an individual maintenance
man. Therefore, it would fall under the 1020 pur-
pose code. This code is not reserved for only the
district ''Special Crew,’' although much of the work
is in this area. Any crew, regardless of origin,
may charge to this purpose code providing the work
is of sufficient magnitude. Purpose Codes 1040

and 1045 would fall in a similar category with 1010
and 1020 in respect to personnel and equipment.

1021 Tear up and Relay

This work involves scarifying a roadway, remixing
with the addition of asphalt and rolling, etc.

The intent of Purpose Code 1021 is not to preclude
the individual foreman from charging to it. The
code is not reserved for only the district 'Special
Crew," although much of their work is in this area.
Any crew, regardless of origin, may charge to this
purpose code providing the work is of sufficient
magnitude.

1022 Half Sole

"Half Sole' is generally of greater magnitude than
Travelway Surface Repair. The very nature of the
work involves more equipment and personnel. Some
judgement must be exercised when making charges to
this code. The intent of Purpose Code 1022 is not
to preclude the individual foreman from charging to



TABLT A-=1 ( continued )

Purpose Code

Explanation

1022
continued

1023

1030

1032

1033

1034

1040

it. The code is not reserved for only the district
"Special Crew,'" although much of their work is in
this area. Any crew, regardless of origin, may
charge to this purpose code providing the work

is of sufficient magnitude.

Seal Coat

This work consists of special highway forces or
contract seal coat projects. The first seal
coat on any project is charged to Construction
and thereafter charged to Maintenance.

Shoulders and Side Approaches

Repairs by one or two men on the shoulders and
side slopes of the roadway.

Mowing

Mowing the shoulders and side slopes of the road-
way. Mowing on high type roadways, Interstate,
etc., is necessarily much more frequent than on
much less frequently traveled highways such as
secondary roads, etc.

Trash Gathering

This work consists of rcadside pickup, emptying
litter barrels, etc.

Spraying and Weed Control

This work consists of spraying herbicides at guard-
rails, signs, etc. This item does not include
weed control by contract with the Counties.

Roadside and Drainage

This item involves the heavy work of improving
roadside drainage by special crews, cleaning of
pipe, etc. "Purpose Codes 1040 and 1045 would
fall in a similar category with 1010 and 1020
in respect to personnel and equipment.
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TABRLE A-1 ( concinued )

Purpose Code

Explanation

1045

1050

1054

1055

1060

1065

Roadside and Drainage - Extraordinary

This work involves the odd work with power shovels as
the Michigan loader in cleaning of ditches, etc., or
crews larger than two maintenance men,

Traffic Signs - Replacement and Normal Repair

This work involves replacing vandalized signs,
exchanging signs to new standards, etc.

Sign work i¢ ‘distributed annually on a pro rata

basis to each maintenance section including salaries,
wages, materials, equipment rental, etc.

Highway Signals and Lights

This code includes replacement of units, globes,
power and the power bill for signals and lights.
The item for power is the largest item.

Roadside Rest and Picnic Aresas

"Roadside Parks and Picnic Areas" represant a purpose
code to be used only when the work done in these
areas cannot be covered by another code. Trash
gathering may be done in a rest area and charged to
1033. The charge should be made against the assigned
rest area number (Ref. Accounting Manual 19-027.6).
Supplies, Utility Service, or any other charge which
will not readily fall into one of the other purpose
codes would then be charged to 1055.

Snow and Ice Removal

Work involves removal of snow and ice from roadway
pavement. Does not include patrol as described in
Section 1005.

Sanding Icy Surfaces

This item is similar to snow and ice removal, but
includes cost of material used in sanding the road-
way. Does not Include sanding of oil rich surfaces
during summer months.



TABLE A-1 ( continued )

Purpose Code

Explanation

1070

1071

1080

1095

Bridge Maintenance

Work performed by the special bridge crews normally.
It could include some charges by a single maintenance
man cleaning bridges seats, drainage cleanouts, etc.

Bridge Painting

Generally involves contract painting of bridge
structures.

Damage Repair

This involves emergency type repair bv special
crews.

Yards and Building

"Maintenance and Operating Costs of Yards and
Buildings.: Should the maintenance man spend

several hours per week cleaning buildings or

cutting weeds in the vard, this charge should
be used.

To keep yards and buildings in neat appearance,
it is necessary to perform regular maintenance.
Many foremen perform this work at the end of a
short shift or when regular roadway maintenance
is completed sooner than expected. Maintenance
personnel should be instructed to use the charge
accordingly.
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TABLE A-2

LIST OF MAINTENANCE OPERATIONS COVERED IN THE QUESTIONNAIRE

ILdaho Purpose Code Type of Operation
1000 Unusual or Disaster Maintenance
1005 Roadway Patrol TInspection
1010 Travelway - Rautine Repair

a) Patching
b) Joint and Crack Filling

1020 Travelway -~ Special Repair
1021 Tear up and Relay

1022 Half Sole

1023 Seal Coat

1630 Shoulders and Side Approaches

a) Blading or Pulling Shoulders

b) Replacing Materials

¢) Erosion Control

d) Reshaping - Shoulders

e) Patching - Paved or Bituminous Treated
Shceelders

f) Surface Treating - Shoulders

g) Replacing Large Failed Areas

1032 Mowing

1033 Trash Gathering
a) Right of Way - Turnouts

1034 Spraying and Weed Control
a) Guard Rails
b) Signs - Right of Way Markers
c¢) Delineators
d) Headwalls, Pipes, etc.
e) Bridges

1040 Roadside and Drainage
a) Ditches and Gutters
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Idaho Purpose Code

1040
continued

1045

1051

1054

1055

1060

1065

1070

TABLE A-2 ( continued )

b)
c)
d)
e)
£)
g)
hj
i)
i)

k)

Type of Operation

Culverts

Side Drains and Diversion Ditches
Subdrains

Storm Sewers

Irrigation Siphon and Stock Passes
Erosion - Cuts and Fills

Walls, Cribbing and Riprap

Seeding

Mulching

Fertilizing

Roadside and Drainage - Extraordinary

Traffic Signs - Placement and Normal Repair

Paint Striping - Handled by Boise

Highway Signals and Lights

a)
b)

Signals
Lights

Roadside Rest and Picnic Areas

a)
b)
c)
d)
e)
£)
g)
h)
i)
i)
k)
1)

Trash and Litter

Vandalism Repairs

Driveways and Parking Areas
Footpaths and Sidewalks
Mowing and Irrigation

Curbs

Fences

Building and Tables
Structures

Water Supply

Fireplaces, Pit, and Barbeque Farilities

Insect and Disease Control

Snow and Ice Removal

a)
b)

Plowing
Salt or Chemicals

Sanding Icy Surfaces

Bridge Maintenance

a)
b)
c)
d)
e)
£)
g)

Inspections

Cleaning Expansion Joints
Concrete Surface Spalling

Joint Repair

Hand Rail Repair

Drainage Cleanouts

lemoval of Used Sanding Material
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TABLE A-2 ( continued )

Idaho Purpose Code Type of Operation
1071 Bridge Painting - Handled by Special Crew or by
Contract
1080 Damage Repair - Depends on Conditions
1090 General Expense
1095 Yards and Building

a) Trash and Litter Pickup
b) Painting Buildings, etc.
c¢) Roofing

d) Grading and Surfacing

1099 Distribution of Indirect Charges
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TABLE

I3

MAINTENANCE SECTIONS SELECTED FOR STUDY

District I1:

1 020-305 6. 730-419 11. 037-022 16. 191-101
2 730-300 7. 034-0731 12. 037-068 17. 515-013
3. 730=351 8. 034-053 13. 039-056 18. 515-044
4 730~367 9. 034-116 14. 089-026 19, 515-091
5 730-397 10. 036-034 5. 091-030

Digerick Tl:
L. B23=-21l ¥ 030-222 13. 093-105 19. 993-079
2. 024=037 8. 830~297 14. 093-130 20. 615-016
3. 025177 i 068~189 15 093-164 21. 080-232
4, 025-226 10. 075-042 16. 093-190
5. N26-218 11, 093-042 17. 093-228
6. 030-181 12. 093-074 18. 993-028

Plstrict TET:
1. D15-034 7. 021-039 13. 069-010 19. 095-085
L. O15-053 8. ¢21-079 14. 069-016 20. 095-113
3: PL5-112 S. 044-057 15. 069-018 21 095-187
4, 019-005 10, 051-093 6. 072-043 22 080-026
S EAG=0RL 11. 052-030 17 095-047 23 080-100
6. 028-057 12, 052-054 18. 095-063

Bidstriet IV:
1, 0a7=-278 8. 012-044 15 043-010 27 095=331
2, 007-344 9. 012-115 16 043-057 2! 095-363
3. 007-364 10. 012-146 17. 064-014 24 095-389
4, 008-002 11. 012-176 i8 095-213 23 995-400
5. (QB8-014 12, 013-090 19 095-238
6. 008-037 13, 013-100 20 095-252
7. 0r1=670 14 042-029 21 095-286
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TABLE B (continued)

District V:

Tz

W N

o ~N o U B

001-555
002-549
003~-462
005-019
010-035
010-076
910-063
041--008

District VI:

~N Oy b N

020-328
022-308
022-338
026-347
026-376
026-401
028-245

9.

10.
11.
12.
13.
14,
13,
16.

10.
11.
F.

=
o

14.

041-039
043-032
053-009
053-014
054-016
057-037
095-414
095-448

028-291
029-258
031-021
033-178
033-215
047-012
048-024

17. 095-470 25. 995-440
18. 095-493 26. 995-476
19. 095-511 27. 090-012
20.  095-528 28. 090-033
21. 095-544 29. 090-049
22. 095-559 30. 090-062
23, 995-415

24, 995-429

15. 088-340 22, 191-210
16. 085-340 23. 191-236
17. 0J91-154 24, 287-240
18. 093-306 25. 515-142
19, 052=327 26. 515-166
20, 191-160 27, 515-197
21, 191-182
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MAP OF MAINTENANCE SECTIONS
SELECTED FOR STUDY

MAINTENANCE DISTRICT BOUNDARIES, ...
SELECTED MAINTENANCE SECTIONS
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- TABLE C

MATNTENANCE OPERATIQONS QUEST IONNA|RE

DISTRICT AND STATE SUMMARY Of AREA FOREMEN RESPONSES

I, PURPOSE CODE 1000 - UNUSUAL OR DISASTER MAINTENANCE

Question and Type of Response

Number of Responses

By District

V2 3 4 5 &
Question 1. What criteria are used to decide whether to charge to Code 10007
1. Code 1000 has never been used by area foreman - 2 - 3 | 3 9
2. Criteria determined by district office. 2 - 1 2 - -
3, Major floods N I N L 3 26
L. Major slide - -4 1 7
5. Disrupted travelway 2 - - 2 -
£ t Totals 8 6 12 12 7 7 2
I, PURPQSE CODE 1005 - ROADWAY PATROL IMSPECTION
Question 1. Does this include driving time only?
. Yes ] 6 [ 5 i
2. No. 7 - 5! 5
District Totals 8 6 8 ) [ &
Question 2. If not, then is there any time limit on small jobs which are done unde
1. No time limit 2 - 2 < 5 | Ic
2.1 to 2 hour time limit boo- - b
3, Varies a= Lo section length - - - 2 - - | 2
4, No direct reply | - - - | = 2
District Totals 7 - 2 7 6 6 | 28
Question 3. What small jobs are done under [ode 10057
). Clear travelway of obstacles 4 - 3 7 6 6 | 26
2, Saturday patrol 3 - 1 - 5 2 I
3. Emergency sign maintenance. - - 3 - ] L
L. Empty litter barrels. - - - - - ] ‘ 1
5. Truck maintenance. | - - - - - |
6. Any small job one man can handle. 3 - - - - - 3
7. Small patches 1 - - - - - 1
8. Remove small slides - - L 3 - - ‘l 7
9. Night patrol - - - - - 2 2
10. No direct reply - - | - - - )
District Totals 12 - 2 ooz 7_7 g
Question 4. What are your personal recommendations?
). No recommendations L \ - L 2 c o
2. Code 1005 a good charge code I 3 5 | 4 - | 10
3. Keep roadway cleaner on weekends. - - - - - |
L. Confusion exists on Code 1005, - ) 1 - | - | 3
5. Use judgement when charging io Code 1005 - - | - - B 2

"% of total number of responses per question.
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TABLE C {(continued)

ARTA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

¢1. PURPOSE CODE 1005 - QUESTION & (CONTINUED)

Question and Type of Response

(os)
a~

N

e
o & wn

Number of Responses
By District
2 3 4 6 Totals
6. Maintenance man should be allowed to inspect section daily, | 1 - ) - 4
7. Cherge driving time only to Code 1005 ] - - - - |
8. Charge to Code 1005 wporingly and with cewuiion | - - - - 1
9. Use Code 1005 only on jobs not requiring work signs - - - ] - !
10. Concentrate on removing roadway obstacles only - - - - -
11, Area foreman should use Code 1005 more than hic - - i - - ! |
District Totals 8 6 8 7 3 —T
I41, PURPUSE CODE (010 - TRAVELWAY - ROUTINE REPAIR
1010 a) Patching
Question 1. What is routine repair?
}. Any patching on travelway by 1 or 2 men - - 2 - 6
2. Any patching on travelway by section man and/or crew . - - | 5 4 15
3. Any patching on the travelway. . 6 5 2 -
District Totals 8 7 7 j 42
Question 2. What methods are used tp patch a pot-hole?
1. Remove old material, square up edges, paint with tack
oil, fill with mix, and compact with truck whsels 8 - 7 3 6 30
2. Remove old material, paint with tack oil, fIll with mix
and compact with truck wheels. 8 5 3 5 [ 27
3. Fill with mix and compact wlith truck wheels - - - 3 - 3
L., Lay material with patrol and compact with truck wheels - - - 1 5 6
5. Fill with gravel and compact with truck wheels 4 - - } 3
6. Fill with chips, spray with oil, cover over with
additional chips, and compact with truck wheels. . - 1 - - - 2
District Totals 20 6 10 13 18 76
Question 3. What criteria are used to deterrnine which method shall be used?
1. Weather conditions 7 | i 5 25
2. Size or type of hole, 4 - - 2 4 12
3. Type of surface . } - - - | 2
L. Only method used - i 5 - - 6
5. Condition of surface. . 2 - - 3 1 6
6. Amount of traffic. - - - - |
7. Amount of moisture in the base material - - - - 5 5
8. No reply. 1 2 - - 7
District Totals 15 8 10 18 6L
Question 4. What materials are used?
1. Cold mix. 7 5 8 7 6 39
2. Hot mix o . 6 - 2 - 6 T4
3. Road oil. . 6 5 - 6 6 27
L Emulsion. . - - 6 - - 9



TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

1), PURPOSE CODE 1010 a) - QUESTION L (CONTINUED)

Question and Type of Response Number of Responses
By District
| 2 3 4 5 6 Totals %
5. Gravel or rejects. . . . . . . . . . . . . . - L - | 3 RN
District Totals 19 14 16 16 14 21 | 100
Question 5. Do you attempt to keep a pot-hole free surface?
V. Yes . . L, 8 [ 8 7 6 6 | 41 100%

Question 6. !n question 5, how do you determine when it is necessary to start maintaining
pot-holes?

l. Maintain when poi-hole is first observed . . . . . . 3 3 7 7 6 3 ‘ 36 88
2. Maintain when pot-hole becomes a hazard . . . ., . . - | - - - ] : 2 LY
3. Maintain as soon as weather permits, . . . . . . . - - 1 - - - ] 27
G No reply. . . ., - ? - - - - I 2 g

District Totals 8 6 8 7 6 6 E 4

Question 7. What recommendations do you have concerning patching?

1. No recommendations . . . . . . . . . . . .. 2 1 ] 1 ) 3 21

2. Patch pot-holes as they occur. . ., . . . . . . . } - 3 1 1 = | 6 14%
3. Seal all pot-hole patches . . . ., . . . . . . . - - - - | 2 i 3 7

4, Neea better quality patching materials. . . . . . . ] - - ] - - ‘ 2 57
5. Always hea!. mix before patching pot-holes. . . . . . 3 - - - | - b 9

6. Squaring the hole is not necessary . . . . . . . . - - 1 - - - | 2%
7. Need more compaction for pot-hole patches., . . . . . } - - - 2 ! 4 9%
8. Use a miniwm amount of tack oil in patching pot-holes . - - - - - 2

9. Need fastaer pot-hole patcring methods . . . . . . . - I - - - - I 2%
10. Need more men and equipment ., ., ., L. | - 3 | - - 5 1V
11, Condition of travelway determines the type of patch . . - - - 1 - 1 2 5
12, Chip penetration and seal works best on BST roads . . . - | - - - - ) 2%
13. Patch sealing unnecessary . . . . . . . . . . . - I - - - - ] 27
14, Tacking the hole is unnecessary in hot weather . . . . - 1 - | - - 2 5
15. Emulsion better tacking agent in cold weather . . . | - 1 - - - - 27
16, Leave major repair to special crew . . . . . . . - - - - - l 27

District Totals g 6 8 7 7 7 L

1010 b) Joint and Crack Filling

Question V. What method is used in jeint and crack filling?
1. Clean crack, pour full of hot material, and add cover
matarial. o« 0 & om B omoB N T e s . e 5 6 8 6 g 5 3 787
2. Clean crack, tack, and fill with premix . . . . . - - - - 1 - ] 2%
3. Fill crack with a slurry mix . . . . . . . . . . | - 3 j - | 6 13
L. Rake material into crack and roll with truck wheels . . 2 - - - - ! 3 7

District Totals 8 6 11 7 6 7 | &
Question 2. What material is use "
. Hot road oil . . . . . . . . . . ... - 2
2. Hot tar . . . . ... L 6 8 - 2

3, Sturey mix . . oL | ] 3 1 - - 6 g7

un



TABLE C (continued)

AREA FOREMEN QUESTIOMNAIRE RESPO

1t PURPOSE CODE 1010 b) - QUESTION 2 (CONTINUED)

Question and Type of Response

L. Premix

5. Gravel rejects.

or

6. Doesn't know

District
Question 3. What determines when you should start filli

1, Cracks are filled in Fall

Cracks are filled in

2.
3. Fill
L. Fill

the spring after pavement drie

cracks as they occur

cracks during hot weather
5. Accumulate enough cracks

6. Fill
7. No

for one complete days oper

cracks when time becomes available

direct rep

District

Question L, What is your recommendation on

1. No recommenda

2. Present methods are not very effective

3. Cracking is good indication that major repair is ne

L. Need a more Flexible filler material
5. Fill in cool
6. Use tar filler
7. Filling crac
8. Use a
9. Fill

10.

crack wealher when crack is widest,

instead of roadoil

ks in fall seals out winter moisture

slurry mix for crack filling

cracks only when they have dried out.

Need portable blower for cleaning cracks

11, Need storage for heavier crack filling oil
12. Treat wide cracks as pot-holes
13, Use crackfiller material developed for State of Uta

District

|V, PURPQOSE CODE 1020 - TRAVELWAY - SPECIAL REPAIR

Question 1. What determines the difference between Code

|. Code 1020 not used by area foreman
2. Code 1020 used when working with special crew

3. Code 1020 used when working with shed gang crew,
District

Question 2. Are these criteria always used?

1. Yes
2. No reply.
District

Question 3. What repair standards concerning aggregate,

1. Better equipment than that mainfenance man uses,

joint and crack filli

NSES (CONTINUED)

Number of Respanses

By D
e B N B
O T T

B
ng joints and cracks?

b 3 6 3 L&
s aut. - - - L 2 2

Totals

ation. | - - - - =

Totals 8 6 9 7

eded . - - 1 - - -

- - - | - - |
|
T T
B ] T
Totals 9 6 9 7 7 7 | 45
1010 and Code 10207
3 2 2 - |
5 kb 5 & 5
e T )
Totals 8 6 8 9 & é '
8 4 4 7 [ B
N S
Totals 8 6 8 7 6 6 | L

asphalt, anc ro'ling are used

- - 75 5

[Ee] ~J ~



TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSEZS (CONTINUED)

IV, PURPQSE CODE 1020 - CUESTION 3 (CONTINUED)

Question and Type of Response Number of Res

By Distr
| 2 3
2. Same material as maintenance man uses . . . . . . . 3 = =
3. Same material and equipment as maintenance man uses ., . 4 = =

L. No direct reply

District Totals 10 6 8

Question 4, What condition must a small section be in before it is torn up and the sectic
patched?

Section larger than shed crew can handle . . . . . . 2

- 2 2 - | 8 17
2. When roadb is osoft .. ... L ] 3 2 3 4 : 7 37
3. When surface is entirely worn out . . . . . . . . - ) 3 2 2 s 8 |
4, Repair beycnd 1-2 man capabilities . . . . . . . I - - | I - 3

5. No experience to date with this operation., . . . . . i - - - - - |

6. No direct reply . . . . . . . . ... - 5 4 - - - 9 20

District Totals 8 7 12 7 & & | L6

Question 5. What is your opinion on patching small sections?

1. Special crew does a good job . . . . . . . ... 4 - - - - 6 24

2. Should use special crew more often . . . . . . . . - - 1 1 ! | 4 q

3. Not pleased with special crew work . - .. R 2 - - - - - 2

L4, Tear up section only when soft spots are present . . . - - - 1 2 - l 3 T

5. Half-sole better than tear-up and relay . . . . . ., 2 - 1 3 [ - 7 17

6. Hold job size to @ minimum so shed crew can handle. . . - - - ) -] 2

7. No opimion . . . . . . . . . . . . . . . . - 6 6 1 1 - | 15 33
District Totals 8§ 6 8 7 6 7 1 L2

V., PURPOSE CODE 102! - TEAR UP AND RELAY
Question 1, What criteria are used to determine when it is necessary to tear up a section and
relay it?

|. Code 1021 not used by area foreman . . . . . . . - 3 3 - - V) 7 13

2. When surface is entirely worn out . . . . . . . . 2 1 2 L2 2 1324

3. When roadbase is soft . . . . . . . . . . . . - - 2 5 3 3 32k

L, Tear up only as a last resort. . . . . . . . . . - - - - ! - 1 2/

5. When section is larger Lhan shed crew can handle . . . 2 1 - - - - 3 b

6. Badly cracked surface mat . . . . . . . . . . . 3 1 1 2 k4 - | .

7. Travelway oilmat is too rich with oil . . . . . . . - - - 1 ! S 2

8. To aerate and remove moisture from oilmat. . . . . . - - - - 2 - 2

9. No direct reply . . . . . . . . . . L. 2 - - - - - 4
District Totals 9 6 8 12 13 6 | 54

Question 2. Who determines these criteria?

V. District office . . . . . . . . . . . ... 7 2 3 7 6 5 | 30 83

2. Area foreman . . . . . .. . ... - I 3 - - = 4

3. No direct reply . . . o . . . ... ... 1 - - - - |

District Totals 8 3 6 7 6 © 36

fo

e
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Question 1, What criteria are used to determine when i
1.

O~ ON U W N

TABLE C (continued)

AREA FOREZMEN QUESTIONNAIRE RESPONSES (CONTINUED)

V1. PURPCSE CO2E 1022 - HALF SOLE

Code 1022 not

used by area foreman

Question and Type of Response

. When section has solid base but poor surface.

When surface is rough and expensive to maintain,

When wider travelway is desired

Criteria determined by district offic

. When road surface is wavy and irregular

Doesn't know

No direct reply

Question 2, Who determines these criteria?

1.
2.

Question 1.
1.

oo~ o Fow N

District office

Area foreman

V1l, PURPOSE CODE 1023 - SEAL COAT

Code 1023 not used by area foreman

Surface dried out and cracked.

. Wearing surface is worn off

Seal coat all new roadmats.
Seal coat all patches
Done on a regularly scheduled basis.

Seal coat over rich oil spots.

Criteria determined by district office.

Question 2. Who determines these criteria?

Question 1.

.

N oW M

District office

District

District

What criteria are used to determine when i

t is necessary

Totals

Totals

t is necessary

District Totals

1030 a) Blading and Pulling Shoulders

Shoulders are not pulled

When shoulder material pulls away from ol

Pull shoulders each spring or fall
Shoulder pulled to control weeds.
When sod buiids up abov: oil mat.

When hazard is present

ma

District

Vitl, PURPOSE CCCT 1030 - SHOULDERS AND SIDE APPROACHES

What criteria are used to determine when a shoulder

Totals

NMumber of Responses

By Distric:
| 2 3 4 5 6 Tot
to half sole & section?
-1 2 - - - 3
4 v 1 7 3 5 21
5 4 2 3 5 2 12
- - - - _ T
R
- - - 3 3 |
__2-__|
R
0 6 9 13 11 g 58
704 6 6 6 6 | 3
L L T B
8 5 6 7 6 6 | 3¢
to seal ceat a section
T
5—!525!%‘:
1o~ - - 5 2| 8
3 - - 5 5 2| 15
- - - w6 - |0
e
S e
- ] 7 - - - 8
g 6 8 17 18 12 7
8 6 8 7 6 6 4
should be pulled?
LS A I F 6
L 5 6 6 3 5 29
2 - 13 3 (
- R 2
- - | 3 -
_ - - ] - |
8 7 8 11 119 | 5k



TABLE C (continued)

ARE/s FOREMEN NUESTIONNAIRE RESPONSES (CONTINUED)

Vitl, PURPOSE CODE 1033 a) (CONTINJED)

=tion and Type of Response

Number of Responses
By District

| 2 3 4 5 6 Totals /
Question 2, Who determi~es these criteria?
I, District office . . . . . . . . . . . . .. 2 - - - - - 2 59
2. Area foreman . . . . ... L. 6 5 7 [ 6 5 | 35 Bg5%
3. Maintenance man . . . . . ... - ] - | - - 2
4, No direct reply . . . . ... - - | - - .
District Totals 8 6 8 7 6 6 | LI
Question 3. How is the operation performed?
1. Pull material from ditch witH patrol and blade back over
shoulder with patrol or snowplow. . ., . . . . . | ;7 5 6 7 5§
2. Haul in new material. . . . . . . . . . . .. V- Yoo - 3 8
3. Pull material from ditch and haul off . . . . . . . - - - - - 3%
District Totals 8 5 7 7 7 5 |
103C b) Replacing Material
Questinn 1. How big does a hole or low spot in the shoulder have to be before new material is

used to fill it?

1. Filled when hole becomes & hazard . . . . . . . . - 2 2 4 3 L | 15
2. No particular size of hole. . . . . . . . . . - - 4 - - ! L
3. Keep holes fFilled as they occur N - - 3 ! 2 - ) 3
L. Filled when 1-3 inches deep . . . . . . . . . . - 4 | 2 - - 7 TE
5. When material not available to pull. . . . . . . . 5 - - - - 2 1€
6. Depends on hole location not size . . . . . . . . | - - - - - ] 2
7. Fill shoulder holes as time becomes available . . . - - - 2 I - ! 3 77
8. No direct reply . . . . . . . . . . .. . 2 - - - - - ! 2
District Totals 8 6 10 9 6 A i L
Question 2. What type of material is used?
1. Gravel or rejects, . . . . . . . ... 8 2 4 7 5 4 30 51
2. Premix . . ... oL - - - i 7 | i 9 £
3. Any avai lable material . . . . . . . . .. - I 1 - - ! | 5
4. Large boulders covered with grave! . . . . . . . . 2 3 5 3 - 2 | nogs
S. No reply. . . . . ... - - 1 - - - 2%
District Totals 10 & 11 11 1. 8 i 58
Question 3. 1s the material compacted about the same as the original shoulder materia
1. Yes . . . . . . . . . . . . . . . . . 6 2 3 7 6 L | 28 68
2. No. . . e : 2 4 5 # 2 2 32
District Torals B 6 8 7 6 1B
Question 4, Is water used to help compaction?
V.ooYes 0 o000 e . - i ] | ! | 5 12
2. Noo . L 7 7 6 5 5 | 36 88
District Totals 8 6 8 7 6 b6 [ !
Question 5. Is material replaced as holes appear or are holes allowed to accumulate and are

all filled at the same time?

1. Holes in shoulder are allowed to accumulate . . . . 6 L 2 4 3 6 | 25
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)
Yiil, PURPOSE CODE 1030 &) - OUESTION § (CONTINUED)

Question and Type of Resporise Number of Responses

By District

i 2 3 4 5 6 Toia

2, Holes are filled as they occur . . . . . . . . . 22 3 3 3 - 13
3, Holes are filled only when ditches are pulled ., . . . - - 3 2 - -
L, Holes are filled every spring, P - - - 1 - - i i
District Totals 8 &6 8 10 6 6 Jl LL
1030 ¢) Erosion Control
Question 1, What methods are used to control erosion of the shoulder?
I. Allow natural vegetation to grow. ., . . . . . . . 6 - - 6 5 6 " 23
2, Backfill eroded areas . . . . . . . . . . . . 4 - « & 3 2 l 15
3, No control used ., , . . ., ... - 5 6 - - - |
4. Shoulder erosion is not a problen - 1 - - - - |
5. Uses drainage curbs . . . . . . . . . . . . . 5 - 2 I - 2 10
6. Uses diversion ditches . . . . ., . . ., . . . ! - - - - ! 2
7. Plant grass seed . ., . . . . . . . . . . . . 1 - - - - - !
8. Construct retaining walls . - E - - - i
9, Ripraps eroded areas. . - - - - - ] ]
10, Reshape shoulder slopes. . . ., . . . . .« .+ . . 1 - 1 - I - 3
\}, Spray shoulder with road oil e e e e e - - - 2 3 - 5
12. Construct asphalt aprons and side drains ., . . . . . - - | l | - | 3
District Totals 18 6 10 16 14 2 i 76
Question 2, What criteria are used to determine when to use erosion control methods?
I. Used after erosion occurs . . . . . .« .+ . .+ . . 5 - -« 5 3 3 l 16
2. Done during construction e e e 6 - - - - - b
3. Severe washing problem . , . . . . . . . . . . } - i 2 2 1 7
L. Steepness of eroded shoulder slope . . , . . . . . - - - - 1 \ 2
5. When vegetation will not grow. ., . . . . . . . . - - i - | . 2
6. No dlirect reply . . . . . . . . . . . . . - - - 1 - IJ\ 2
District Totals 12 - 2 8 7 6 | 38
Questlon 3, How often is control used?
l. Permanent type control . . . . . . . . . . . . 5 - - - I - 6
7. Seldom used. L e e e - - - - - 2 2
3, Used only as needed after erosion occurs . . . . . . - - 2 3 2 1 8
4, Used each spring and/or fall . . . . . . . . . . - - 4 - I ! 2
6. Used frequently . . . . . . . . . . O . . . i - - - - - [
District Totals 6 - 2 3 & 4 tkb
Question 4, How do you determine whlich method to use?
1. Frequency of occurence . . . . . . . . . ., . - = - - - 2 2
2. Slope of eroded shoulder . . . . . . . . . . . - - - - I 2
3. Location of eroded area. . - - - | 1 I 3
4. Cause of erosion . . . . . . . . . . . . .. [ !
5, Severity of erosion . . . . . . . . . . ... 2 - - - 1 2 5




TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

Viil. PURPOSE CODE T103C c) - QUESTION 4 (CONTINUED)

Question and Type of Response

Number of Responses

By District

| 2 3 L 5 6 Toial:
6. Type of soil in area. . : 3
7. No direct reply - - 2 2 - - | L
District Totals 4 - 2 3 5 e;—'ﬂ—zr_:-
Question 5. Is grass planting ever used on shoulders to control erosion?
1. Yes L - | 6 2 2 15
2. No. 4 5 7 1 IR )
3. No direct reply - i - - = =
District Totals 8 6 8 7 6 6 L
Question 6. Does the use of weed sprays and sterilants cause erosion problems around guardrai
bridge abutments, culvert headwalls, etc.?
1. Yes 6 - - - - 7
2. Na. 2 3 4 7 6 7
3. Doesn't spray weeds - | 3 - - - 4
L. No direct reply - 2 | 2 - - 3
District Totals 8 6 8 7 6 ¢ i
Question 7. What are your personal reco;"imendal,ions concer.ning erosion control?
l. No recommendations | 5 2 2 2 3 1 15
2, Construct flatter shoulder slopes 1 - - i 1 | I| L
3. Allow natural vegetation to grow. - - 2 ! 2 L
4. Use coarse material on shoulder to prevent erosion. - - - - [ -
5. Spray oil seal on shoulder, - 1 - - - 2
6. Should use more drainage curb. L - \ - - - g
7. Always backfill eroded area with gravel 1 - - 1 L 1 | 3
8. Erosion of shoulder has not been a problem - - 30 - - -3
9. Plant shrubs and bushes on shoulder slopes - - - | - -
10. Construct shoulders of the proper material - - - 1 - - |
11, Need better equipment | - - - - -
District Totals 8 6 8 7 6 | U2
1030 d) Reshaping ~ Shoulders
Question 1. What determines when shoulders should be reshaped?
1. Shoulders not reshaped - 1 - - | 3
2, When edge of oil mat is exposed 5 5 5 3 3 2 |7
3. When the shoulder is rough and torn up. - - 2 3 | -
L. When shoulder sod is higher than edge of 'oil mat - - - - ) = | 3
5. When shoulder doesn't drain properly 3 - | 1 - 7
6. Excessive weed growth e - i
7. Done annually in spring or fall - - | - - 2
8. When a wider shoulder is desired. - - - 1 - - i
. District - Totals & 7 9 8 8 ¢ 6

374
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Vill, PURPOSE COD

TABLE C (continued)

ARE

T

A FOREMEN QUESTIONMAIRE RESPONSES {CONTIN.IL)

E 1030 d) [CONTINUED)

Question and Type of Response Number of Respan:zes
By District
23 b 5 I
Question 2. How is reshaping accomplished?
I, Rull material from ditch with patrol and blade back over
shoulder with patrol or snowplow. . 7 5 5 7 2 ‘I 31
2. Haul in new material, , - - 2 3 2z | /
3. Cut shoulder sod of f with patrol. . . . . . . . . - - - - 3 | 3
4, No direct reply Lo 1 - i - I, 2
District Totals & 5 8 10 7 & | &
Questipn 3. Is any siandard -i0pc usel’
1. Use any slope tiatl wili drain water, . ., ., . . . . l 5 8 2 i VAl
2. Try to rainvain original slope . L .. 7 - - 5 4 17
3. Slope that 1s best for mowing. e e e e - - - - |
District Totals 3 5 8 7 6 EE)
Question 4. What is the purpose of the reshaping?
I, To establish good drainage. 2 3 6 - | 1Yy
2. To provide stability to travelway surface. . 3 - - } - 5
3. To maintain original shape. . . . . . . . . . . 2 - - 6 b 13
L4, To present a pleasing shoulder appearance, 5 | - - - 6
5. Jo provide wider shoulder width . . . . . . . . . - - - - - ]
6. To control wendy , - Ve - - |
7. o direct reply ] 2 2 - - 6
District Totats 13 7 B 7 5 L6
Question 5. After reshaping has been completed, is the shoulder rolled to compact it
1. Yes b3 - 2 7 ! 19
2. No, v e o e @ wmp - 2 5 5 - &4 17
3. No direct reply P I~ T v R~ S | - i - - 2
District Totals 8 5 8 7 5 5 | 368
1030 e) Patching - Paved or Bltuminous Treated Shoulders
Questlon 1. What standard is vsed for shoulder patching?
1, No BST's or paved shoulders . . ., . . . . . . . - 1 3 5 | I ¥l
2. Uses maln travelway patching standards. . . . . . . 8 3 5 ] g \l 27
3, Blade chips into depressions, spray with oil, and cover |
with sand ar chips . . + + + .+ .+ o .« < - | - 1 - i
4, No matalenancs reauired to date . . . . . ., . . - r - - - |
District Totals 8 6 8 7 6 T
Question 2. Wrai criteria are used to determine this standard?
1. Shouider censidered part of travelway . . . . . . . = v - ! 2 | &
2. Size and depth of pot-hole or falled area. . . . . . - - 2 - - ! 2
3. Type of shoulder 8 | } - - "
4, The weight @nd ADT of vehicles traveling qn road ., . . - - - - - 1
5. Betermined by district office. . . . . . . . . - - ! - - !
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TABLE C (continued)

AREA FOREMEN QUESTIONNAITRE RESPONSES (CONTINUED)

VI1l. PURPDSE CODE 1030 e) QUESTION 2 (CONTINUED)

Question and Type of Response - Number of Responses
By District
_ | 2 3 4 5 6 Totals %
6. No direct reply . . . . . . . . . ... - 3 ! ] 3 1| 9 29

District Totals 8 4 5 2 5 7 1 3

Question 3. What criteria are used to determine when shoulder patching is necessary?
I. Shoulder patched as holes appear. . . . . . . . 6 - - - 2 5 13 43
2. Determined by amount of breakup . . . . . . . . - 4o - - 1 10 34
3. Patche after tra is patched - - - I - - ]
L. Patched when hole is deep enough to hold mix. . . . | - ] - - - 2 7
5. No direct reply . . . . . . . . . . . .., 1 - - - 3 = 4 3
District Totals & & 6 2 5 & | 30

Question 4. What guide is used to determine when a patch is no lenger practical and an entire
section is replaced? '

1. Rough, broken up section of shoulder . . . . . . . 3 2 5 3 3 - | I6 53
2. Number and size of holes . . . . . . . . . . . 2 2 - - - L I 8 27
3. Only has had pot-hole type of failures to date . . . . i - - - | 2 7
L. When base moisture is the cause of failure - - - - - | 3
5. No direct reply . . . . .« .« . . . . L. | - - - 2 - 1 0%

District Totals 8 4 5 3 5 5

Question 5. Is the material used for the patch the same quality as that used for a pot-hole in
the main travel way?

loYes . . . . . w . e e ... .. . 8 & 5 2 5 5 | 29100%
1030 f) Surface Treating - Shoulders

Question |. What criteria are used to determine that a shoulder surface treatment is necessary?
1. Not done by area foreman . . . . . . . . . . . 1 6 5 5 3 1 l 21 Ley
2. When wider travelway Is desired 2 - - - - 3 ; &5 1%
3. When gravel .shoulder is a continual proble& . . L. 2 - | 2 2 - 7 5%
L, When travelway mat edge needs additjonal stability. . . I - - | | LI '7 15
5. Used for weed control on shoulder . . . . . . . 1 - : - - - 1 2%
6. District office determines. . . . . . . . . . . - - R N R
7. Not familiar with operation . . . . . . . . . . - - 1 - - 1l
8. No direct reply . . . . . . . . . < . . .. 2 - - - - - I 7 L7

District Totals g 6 8 & b 9"+“H€_
Question 2. In what ways does the cross-section of the shoulder differ between a gravel shoulder
and a surface treated shoulder?

1. No difference between cross-section. . . . . . . . - - - 2 3 - 5§ 25%
2. B5T shoulder is wider than gravel shoulder . . . . . I - I - - - 2 0¥
3. Gravel shoulder is thicker. . . . . . . . . . . 1 - - - - - 1 5
L4, BST shoulder is more uniform in width than gravel shaulder - - - - - 1 | 5
5. BST shoulder is narrower than gravel shoulder . . . . | - - - = = | 57
6. Dossn't know . . . T T T T L. ] - - - = = 1 5%
7. No direct reply i % A : " 7 ; . E . . . . 3 - 2 - - L 9 Loy

District Totals 7 - 3 2 3 5 20 -
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)
'JRPOSE CODE 1030 ) (COMTINUED)
Question ard Tyr © Responss H of Respo
pa -
Question 3, What lypes aof &
i. Apply seal coal in one or twu laver: € ' - . - . = - z T
2. Construct asphalt mat - - . " 2 ih
3, Apply penetration seal . . . . . . . . . . . . 2

District Totals 7 - 3 2 3 7
Question 4. What determines the type of treatment to be used?

V. Only uses one methad. . . . . . . . . . . . 1 - i 2 -
2. District office determines. \ 2 - \ - -
3. Type of available base materlal . . . . . . . . . 1 - - - |
4, Type and amount of shoulder use . ., . . . . ., . . i - | - |
5. Bureau of Public Roads speciflications . - - - - -
6. Doesn't know e, | - - - -
7. No direct reply . 1 - - -
District Yotals 7 - 3 2 4

1030 g) Replacing Large Failed Areas

Question |, What determines when a large failed area should be replaced?

‘. Replace as they occur . . . . . . . . ... - - - 3 5 I 1 7%

Replace material before pil wat breaks off . . . . . - « - 3 1 - b9
3. Replace when shoulder s worn away from oll mat and

dropoff becomes hazardous B me bk B - . e . | - - - i 3 5 117
L4, Replace material as time becomes available . . ., . . - - I - - 2 3 6
5, Presently material not replaced . . . . ., . ., . . - - 4 - - - L 9/
6, District office determines. . . . . . . . . . ., - - 2 - - - 2 L
7. When shoulder material Is broken up or washed away. . . 2 - | 2 - 2 7 15
8. No maintenance required. . . . . . . . . . . . ! 6 - | b= g 207
9, Reptace when shoulder cannot be ecornomically maintalined . L - - - - - 4 9

District Totals 8 6 8 8 8 8 L6
Questlon 2. What type of materials are used?
1. Gravel e T B T 4 - - 6 3 4 17 367
2. Premix e e e e 3 - 2 2 2 13 28
3, Pit-run material . . 3 - 1 | 5 3 13 8
L. Original material. . . . . . . . . . . . . . - - ! - - - | 2
5. Chips. . . e e e - - - - 2 - 2 4
6. Perforated piping. . L. . - - - - | - | 25
District Totals 10 -~ & 9 15 9 [L7
Questior 3, To what depth is the failed material reroved?

l. Removed to solid material . . . , . . . . . . ., 3} - s 5 2 6 5k
2. Not removed, add additional material . . . . . . . 3 - - - - & | 23
3. Removed approximately 2-3 inches deep . . . . . . . 2 - 2 - - - | & 13z

L. Not removed below ditchline



TABLE C (continued

AREA FOREMEN QUESTIONN/A|RE RESPONSES (CONTINUED)

Vili.

PURPOSE CODE 1030 g) - QUESTION 3 (CONTINUED

Question and Type of Response Number of Responses
By District
| Z_ 3 4 5 & Tatals /
5. No direct reply . . . - - | - - - LJ 37
District Tatals 8 - IR 7 5 6 | 30
Question 4. What standards are used in reconstructing the section?
1. Try te maintain original or better standards., . . . . r- | - i & 15 52%
2. Rebuild section with gravel and surface with premizx . . - - - Z 3 - 5 8
3. Rebuijld section with gravel % - - - - 5 |8
L, Place 7 sole over original shoulder mat . . . . . . - - - - = ! 3
5, Rebpuild section with premix : - - 2 - - [ 37
6. Reconstruct with a French drain to remove water. . . . - R - i 37
7. Depends on aveilable equipment 1 = - - = - 1 3
District Torals & - 4 & 5 6 29
1¥, PURPOSE CODE 1032 - MOWING
Question |, What arsas along your section require mowing?
1. Completely mowed section 8 i . 8 ¢ &5 6 §5 6 35 86/
2. Mow approximately 50/ of section. 3 - - l - = 2 57
3. Mow approximately 257 of section. - - i - - 3 T
4, On'ly mows seeded areas . - N e s o= e 17
District Totals 8 & B8 7 6 6 | b
Question 2. What determines when you should mow ther?
1. General weed and grass height. . | 5 ! 1 - 12 2V%
2. When mower is available. z 3 - - | 10 187
3. When grass is 8-12 inches high B - - I Lo 3 ! g 14
L. When grass is 12-18 inches high . i - - - - I 2 b
5. Mowed 2 or 3 times mach year 3 - - 3 g 2 13 23
6. Mowed annually. ; o= = ! i i & T
7. Mowed as time hecomes available - 2 | 1 - | 5 Qi
8. No direct reply . . . I T - - - - - | i v
District Totals 8 1o 16 10 10 8 56
Question 3. To what height do you mow?
1. Mow as low as possible . 3 1 4 2 I 13 287
2. Mow to 1-3 inches high . . . . . . ; - = - 1 1 2 Lo
3. Moy to 3-5 inches high 5 - 2 6 L 3 19 42
4. Mow to 6-8 inches high Loz [ - - - 7 154
E. Mow to B-12 inches high. . . = - I - = 0= i 20
6. Derermined by area foreman. . . - - | - - - 1 2%
7. No direct reply . . . . . T XN o e owm Wk - - - - - 1 27
Pistrict Totals 8 5 8§ Il 8 & L&
Question L. Dpes Lhe height vary with the type of area being mowed?
V. Yes o 7 5 6 5 5 b | 34 83

169
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

IX, PURPOSE CODE 1032 - QUESTION 4 (CONTINUED)

Question and Type of Response Number of Responses
By District
| 2 34 5 6 Totals %
2. No. 1 L 6 5%
3. No reply, - - - - ] - | 2%
District Totels 8 6 8 7 6 6 L
Question 5. What equipment is used to do the mowing?
1. Sickle mower is used. . . . . . . . . . . . . 8 & 6 5 § 36 614
2. Rotary mower is wsed. . . . . . . . . . . . 2 3 L 4 3 2 2z 377
3. Combination rotary-sickle mower is used . . . . . . - - - - - ] | 2
District Totals 14 8 11 0 8 8 59
Question 6, What recommendations do you have concerning the mowing operation?
1. No recommendatien. . . . . . . . . . . . . . - 2 4 - 2 4 12 25
2. Need more and better mowers . . . . . . . . . . 5 - 3 7 - 1 | 16 33
3. Design flatter slopes for mowing. . . . . . . . . - - - | 4 - S o
4. Use weed spray to facilitate mowing operations . . . . | 2 - - - 1 i g/
5. Cut grass before it hlooms and goes to seed . . ., ., . ] - - - - -
6. Mowing late in the season helps to prevent snow-d-ifling. I - - - - - ! 2/
7. Assign one man to mow each maintenance area . . . . . 2 - - - - - | 2 L
8. Meed puncture-proof tires on mowers. A P . 2 - - - - - 2 L
9. Rotary mowers are best for shoulders . . . . . . . - 2 = = - 3 61
10. Need bigger bars an the sickle mowers . . . . . . . - - 3 2 - - ‘ 2 b
11, Don't make mowers be dual purpose for other summer work . - - - - | - A 27
District Totals 12 6 8 10 7 6 | 49
X. PURPOSE CODE 1033 - TRASH GATHE:ING
Question 1. What do you use to determine when to gather trash along the right-of-way?
|. Noticeable trash picked up daily. . . . . . . . . - - 3 - - - 3 5%
2. Trash gathering is a fill-in job. . . . . . . . . 2 2 2 I | 2 o 16%
3. Gathers trash each spring and fall . . . . . . . . - L - 2 3 - 9 147
L. When roadside has trashy appearance. . . . . . . . & | 2 3 5 2 19 30%
5. Yearly project. . . . . . . . . L. ... - - - ! - - ] 27.
6. Spring project. . . . . . ... ..o 3 - I 3 | 3 11 18%
7. Trash gathered on a weekly basis. . . . . . . . . 1 - | - 2 L | 8 13%
8. Trash gathered before mowing . . . . . . . . . . - - - - - ) | 24
District Totals 12 7 9 10 12 12 | &2
Question 2. Do you clean the complete right-of-way or just the barrow pil”
1. Complete right-of-way is cleaned. . . . . . . . . 8 5 4 L 6 6 I 33 81
2. Barrow pit is cleaned and any trash picked up . . . . - 1 2 2 - - 5 127
3. Clean only the barrow pir . ., . . R L. L, . - - ! | - - 2 Ly
4. No direct reply . L - - - - - 2%
District Totals 8 6 8 7 6 6 | LI
Question 3. |s any type of equipment used to assist in trash gathering?
1. No equipment or other aids are.used. - X i i . : . 8 5 7 | [ 3 l 25 60%
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PURPOSE CODE

TABLE C (continued)

AREA FOREMEN QUESTIONNATRE RESPONSES (CONTINUED)

033 - QUESTION 3 (CONTINUED)

Question and Type of Response Number o O
By Dis
| 2 3 L
Uses F ork - 1 - - -
Uze i = - - 2

Uses a gunnysack

Uses a spud hasket - =
Uses a sharp stick - -
Boc ! I ar [ - -

=5 a shove - -
Uses enclaosed garbage trucks . . . . . . . . . . - “

Question 4. Do turnou

l.

Yea

Na

tion 5. Does Code

X1, PURPOSE CODE

No spraying done

District Totals 8 6

ts require more attention than general rignt-of-way secti

2

District Totals 8

1033 include litter barrels?

District Totals 8 [

1034 - SPRAYING AND WEED CONTROL

inarea . . . . . . . .. - \

1034 a) Guardrails

Question |. How often is spraying and weed control performed?
Guardralls sprayed annually . . . . . . . . . . 8 =
Guardrails sprayed every 2 years. . ., . . . . . . - -

LS 2 T e S VN B N ]

uardrails sprayed every 3 years. . . . . . . . . -

yved this year for the first time. . . . - |

G
Guardrails sprayed every § years. . . . . . . . . - 1
G
G

ardrails not sprayed . . . . . . . . . . . . - 2

11 1s spray
2] is used to c

wegeds around guar

ontrol weeds around gquardrails. . . . - “

drails are cut by hand . . . . . . - =

District Totals 8

stion 2. What determines when to perform this work?
Amount of weed growth determines when to spray . . . R 2 2
Spray in the spring . . . . . . .« .« o« . . . 2 -
p when is present | -
Sy f equiprent and/or spray are available. 4 -
in the 11 - -

District Totals ar 3

171
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES {CONTINUEL)

Xi. PURPQSE CODE 1034 (CONTIMUED)

Question and Type of Response Number of Responses

By Districe
| 23 &4 5 6 Totals

Question 3, Do dl) sections receive the same treatment?
b Y88 o . . . . . . S i v 7 3 5 k4 ? 26 767
2. No. I - i 2 1 3 247
District Totals 8 3 & 7 5 5 | 34

Question 4. Does length or size have anything to do with the type of treatmenl performed?

l.Ne. . . . . . . L 8 3 & £ 5 5 | 33 loo¥

1034 b) Signs - Right-af-Way Markers

Question 1. How often is spraying and weed control perfarmed?
1. Signs, etc., sprayed anpually. . . S g - ) 3 3 1 e L41%
2. Signs, etc., sprayed every 2 years . . . - - = 1 2 E 3 87
3. Signs, etc., sprayed every 3 years . . . . . . - I 3 - - 3 7 1B%
L. Signs, etc,, sprayed every 5 years . . . . . - 1 - - - - 1 3
S. Signs, etc., sprayed this year for the first time . . - - - - - | | 3%
6. Salt is used to control weeds around sians, etc. . . - = - 1 - - I 3
7o Sians; efg., .not sprayed . - . - . v a0 s ow . . - 3 3 1 - - 7 18%
8. Weeds around signs, etc., are cut down by hand . . . . - - - 2 = o v 5
9. No direct reply . . . . . . . . . . . .. S - - - 37

District Totals 8 5 g8 B 5 5 | 39
Question 2. What determines when to perform this work?

1. Amount of weed growth determines when to spray . . . . z 2 3 L 2 - 13 34%
2. Spray in the spring . . . . . o WY s ¥ S 2 - - - 3 3 8 21%
3. Spray when adequate ground moisture is present . S i - - L 3 - 8 217
L. Spray when equipment and/or spray are available. . . . 2 - - - I - 3 B
5. Spray in the fall. . . . . .+ + .+ .+ .+ .+ .« . . | - - - - 2 3 8
6, Cut weeds when help is available. . . . . . . . . - - - | - - | 3/
7. Doesn't know . . . . . . . T . . - - I - - - | 7
8. No direct reply . . . . . : ; 3 - - | - = - } 3%
District Totals 8 2 5 e g 5 38-
Question 3. DPn all sections receive the same treatment?
l. Yes . . . . .. o . L 8 ? L L L pA 2L 78%
2. No. . . i ‘ . . . . . . . . . . . . - - - 7 I 3 6 197
3, Doesn't know L L . . - - | - - - ] 37

District Totals 8 2 5 B g 5 31

1034 ¢) Delineators

Question 1. How often is sprayina and weed control performed?

}. No delineatars in area . . . . . . S - - - - - | 1 3%
2. Delineators spraved anmnually . . . . . . . 7 - 3 3 i 15 387
3. Delineators sprayed every 2 years . . . . S - - - i 2 - 3 8
4. Delineators sprayed every 3 years . . . . . . . - 4 - - | 6 5%
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

Xt. PURPOSE CODE 1034 - QUESTION 1 (CONTINUED)

Question and Type of Response

Delineators sprayed this year for the first time
Salt is used to control weeds around delineators
Delineators not sprayed.

Weeds arcound delineators are cut down by hand

No direct reply

District Totals

Question 2. What determines when to perform this work?

~ O N £ owon

Amount of weed growth determines when to spray
Spray in the spring

Spray when adequate ground moisture is present
Spray when equipment and/or spray are available.
Spray in the fall,

Cut weecs when help is available.

No direct reply

District Totals

Question 3. Do all sections receive the same treatment?

. Yes
2. No.
District Totals
1034 d) Headwalls, Pipes, etc.
Question I. How often is spraying and weed control performed?
}. Headwalls, pipes, etc., sprayed annually
2. Headwallis, pipes, etc., sprayed every 2 years
3. Headwalls, pipes. et~ .. yrayed every 3 years . 3,
b, Salt is used to control weeds around headwalls, etc
5. Weeds around headwalls, pipes, etc,, are cut by hand
6. Headwalls, pipes, etc., not sprayed.

District Totals

Question 2. What determines when to perform this work?

i,

® ~N O W N

Amount of weed growth determines when to spray
Spray in the spring

Spray when adequate ground moisture is present
Spray when equipment and/or spray are available.
Spray in the fall.

Determined by the area foraman

Cleaned when working in area on culverts

No direct reply

District Totals

Number of Responses

By District
3 4 5
- | -
2 1 -
- 2 -
] - -
8 8 5
5 4 2
- - 3
- I 3
- - ]
- ] -
i - -
6 9 9
6 4 5
- 2 l
6 6 6
3 3
- I 2
- ] -
- i -
5 2 -
8 8 3
2 2 3
- - 3
- 303
- - ]
- | -
- 2 -

Totals %
Vo3
I 1 3%
g 23
| 2
l 3%
39
L 40
6 177
7 20
[ u
2 6
o
: | 37
| 24 837
{ y
6 LI
3%
15 38
EE]
7 23
6 19
7 3
3
L
3/
2 6/

b=t

(9%
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPOMSES (CONTINUED)

PURPOSE CODE 1034 d) (CONTINUED)

Question and Type of Respaonse

Question 3. Do all sections receive the same treatment?

1.
2.

Question 1,

Yes
No.

Dige Totals
1034 e) Bridges

How often is spraying and weed control performed?

1. Bridges sprayed annually

2. Bridges sprayed every 2 years

3. Bridges sprayed every 3 years.

L, Bridges sprayed every § years.

5. Bridges sprayed this year for the first time.

6. Weeds around bridges are cut by hend

7. Bridges not sprayed

i Totals

Question 2. What determines when to perform this work?

1. Amount of weed growth determines when to spray

2. Spray in the spring

3. Spray when adequate ground moisture is present

L. Spray when eguipment and/or spray are available.

5. Spray in the fall.

6. Area foreman determines when to spray

7. Doesn't know

8. No direct reply

District Totals

Question 3. Do all sections receive the same treatment?

1.
2.

Question 1,
1.

N U RO

Ye -
No.,

Xy,

Clean
Clean
Clean
Clean
Clean

No di

District Totals

PURPOSE CODE 10LO - ROADSIDE AND DRAINAGE
1040 a) Ditches and Gutters

What criteria are used to determine when cleanine
as they fill up

each spring and fall.

each fall

each spring.

ditches as time becomes available

rect reply

District Totals

Number of

Responses
By District

2 L) 4 5 6 Totals %
7 ~ 3 4 4 | 19 83/
o= = | | WJ Yy 1T
8 - 3 5 5 2 | 23
6 - - 3 3 2 W 377
- - - -2 3 87
T 6 167
= BT o oo _—
s 02 = s omn | 3 8/
= w = | 3 = i 1%

I 3 - - 10 267
8 5 8 7 5 5§ 38
= ¥ P N o} = 10 287

- - 2 3 3 9 26/
= = = 2 3 = ' 5 W4
2 - - -1 - 3 9%
3 - - = = 2 ‘ 5 147
& = o = - | 37
- \ - - - - | 3%
= o= e o= o= 13
6 4 4L 6 10 5 | 35
6 4 4 3 L 3 | 24 B86%
A B T AT
6 & & L 5 5 | 28

required?

LooL o3 7 3 2 23 50%

Poos o 22 ‘ 11 2k
2 1 - 2 1 2| B 18
Foe - = & | l 2 Y
- - - - I L
- - | 5 1 2%
8 6 8 10 7 7 | 46



TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

X101, PURPOSE CODE 1040 a) (CONTINUED)

Question and Type of Response

Question 2. What methods are used in the cleaning operation?

], Remove material from ditch

2. Burn weeds in diLch

3. No direct reply

District Totats

Question 3. What equipment is used for this cleaning?

1. Moror patrol

Trucks

Z.
3. Frontend loade

I

Handtools

5. Belt loade:.

[e2}

Powver shovel

7. Back hoe.

8. Nore

District Totals

1040 b)  Culverts

Question |. What criteria are used to determine when cledning
1. Clean each spring and fall,

Clean each fall

Clean each spring.

Clezn when plugged

Clean each summer.

Lo SRS A I OV Y

No maintenance required.
District Tortals

Question 2. What methods are used in the cleaning operation?

!'. Clean material out of culvert ends

2. Flush culvert out with water

3. Rod oul with long rod

4. Burn weeds at culvert ends.

5. During winter melt ice oul with ol water.
District Totals

Question 3. Whal equipment is wus

for this cleaning?
|, Handtoals

2. Water truck or water pump

3. Frontend loader

L. Back hoe.

5. Long rod with steel hooks an the end

6. Weed burner.

7. Dump truck

Number of Responses
By District

2

3 4

g8 6 8 7 6 &
- - } - - =
- - - - -2 2
8 6 9 7 6 6 | Lz
7 - 8 5 5 4 29
5 - - 6 6 4 ?
3 i 5 3 5 5 2
' 6 2 3 - -
- - - 5 3 -
I
| H
- | - - - - 1
;b 8 16 22 22 13 |10z
is requirea?
4 o2 2 4 3
3 - | 3 3 4 T
- - 3 - - L
P32 5 1 - 12
I |
e . I
8 6 9 1z 7 6 | L8
g 6 7 6 6 38
- - 2 3 - 11
- -2 - - - 2
- | _ - =
- ! - - - - |
I EEEEEE
6 5 6 6
c - 2 3 -
- - 2 1 2 2 7
- 3 -
- - 2 - - -
L

—

~d
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

X111, PURPOSE CODE 10LC b) - QUESTION 3 (CONTINUED)

Question and Type of Response Number of Responses
By District
1 2 3 4 5 6 Totals %
8. Wheel barrow . . . . . .. - - - 1 - - # 1 2%

District Totals 13 6 13 11 12 10 | 65

LA

1040 ¢} Side Drains and Diversion Ditches

Question 1. What criteria are used to determine when cleaning

1. No side drains or diversion ditches in areas. . ., . . - 5 | 2 | 2 | 11 267
2. No maintenance required, . ., . . . . . . . . . 2 - - - 3 - 147
3. Cleaned when ditch is filling up or completely plugged . 4 1 4 2 | - 1 297
4, Cleaned each spring and fall . . . . . . . . ., . ]

5. Cleaned each fall. . . . . . . . . JE 1 - - - ) 3

1

At

|

1

1l
[ACIEY A T = A N

o

|
6, Cleaned once each year . . . . . L. . .. - - - 2 - - 57
7. Clean when diversion curbs crack and washout. . . . . I - - - ~ - | 2%

8. Clean every two years . . . . . . . . ... - - - 1

Oistrict Totals & 6 8 7 6 6

Question 2. What methods are used In the cleaning operation?

=
~

|, Hand clean drains and ditches. . . . . . . . . . 5 5 4 2 3

Wash material out of drains and ditches

)
ro o

o
b M |

2.
3. Sweep material out of drains and ditches

L. Rod out plugged material

1
1
1
1
1
~ W

5. Clean ditch with patrol, . . . . . . . . . . . | - 4 - - - | S ik
6. Patch cracks in curb. . . . . . . . . . ... | - - - - - ] 3%

District Totals 7 I 9 5 3 5 30
Question 3. What equipment is used for this cleaning?

i. Hand tools

o

5 4 2 4 22 69/
Water truck or water pump . . . . . . ..o, - - 1 I ‘ 2

o

'
|
|
1
Lk

2.
3. Long rod. : : . . . . . . . . . . . . . . -
4.

o

5.
6. T

ucks . = - - - | 3%
District Totals g 9 5 3 5 32
oko d) Subdrains
Question 1 What criteria are use determine & ganing is required?
1. No subdrains i rea 5 6 | g 5 3 | 25 b6
2. No maintenance required - - 7 l - 2 10 25
3. Cleaned when plugced - - | i [ T I/
4. Peterrined by the district office . " - - - : 2
Di ct Total 8 6 8 7 6 5 4
Question 2. What = are us= = =h leaning operation?
i, Opern 2nds of s.ubdrair pipe. | - - - - | 2 29
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

RPOSE CODE 1040 d) - QUESTION 2 (CONTINUED)

Question and Type of Response

3. Dig out subdrain and replace pipe
4. Wash out ends of subdrain pipe
5. Done by the special crew
6. No reply.
District Totals
Question 3. What equipment is used for this cleaning?
1. Hand tools
2. Long rod.
3. Back hoe.
4. Front end loader
5. Water tank or water pump
District Totals
1040 e} Storm Sewers
Question 1. What criteria are used to determine when cleaning
1. No storm sewers in area.
2. No maintenance required.
3. Cleaned when grate is covered with trash
L. Cleaned each fall,
5. Cleaned each spring and fall
6. Cleaned once a year

Question 2.

I
2

Rake

tr

Shovel

District Totals
What methods are used in the cleaning operation?
ash off grate.

out bottom of catch-basin,

3. Wash material out of storm sewers

Question 3.

1. Hand to
2. Water t
Question 1.
1. None in
2. No main
3. Cleanec
4. Cleaned
5. Cleaned
6. C]Ccﬂ—d
7. Inspect

District Totals
What equipment is used for this cleaning?
ol
ruck or water pump

District Totals
1040 f) Irrigation Siphons and Stock Passes

What criteria are used to determine when cleaning
area

tenance required.

when siphon plugged

&

each spring and fall
each fall.
each spring

ed daily during irrigation season

Number of Responses
By District
I

| 2 3 Totals %
- - - 1 1LY
- - - R
S 1LY
- - - |1k
3 - - ] [ 7

2 - - - |3 43%
- - .- | 147
I 147
- - - - )14y
- - - YA
R— : —r

is required?

5 2 L 2 19 L6%
- 3 - 2 8 20
2 | ) 2 17
- - I 3 T£
- - I - 2 5/
- - 2 - B 2 5%
8 6 8 7 [ 41

2 - - - I 3 20%
] | 4 2 10 67%
- - - ] 2 13%
31 & 3 IRE

3 1 4 2 13 874
- - - 1 | 2 3%
3 1 L3 [ 15

is required?

12 3 - | 9 22
-2 -k | 12 297
302 4 - 1 267
V- - - ' 2%
_ - ] - I 1 2%
- - - - i | 2%
) - - - [ 27

177
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

X11. PURPOSE CODE 1040 f) - QUESTION 1 (CONTINUED)

Question and Type of Response Number of Responses
By District
I 23 4 6 Totsls
8. Inspected each spring 2 - - - - - 2 5
9. Cleaned when stock passes become plugged . . . . . . - - - 3 1 - L 10¥
District Totals 8 (<) 8 7 6 7 Lz
Question 2. What methods are used in the cleaning operation?
1. Clean ends of siphon pipe . . . . . . . . . . . 4 - 2 - - 2 8 34y
2. Rod out pipe with long red. 2 - ! = = 3 12
3. Wash material out of pipe . . . . . . . . . . . I 1 2 - = Lo
4. Drag hook through pipe - ] - - - 2 | 3 2%
5. Clean material out of stock passes - - - N 1 1 L 6 25%
5 L1 5 |k

District Totals 7 2
Question 3. What equipment is used for this cleaning?

I. Hand tools . . . . . . . . . .. . . 2 3

B - - 10 34%
2. Long rod. . . . . . . . .., . - 2 - - - - i T
3. Mater truck or water pump . . . . . . . . ... | ] [ - - - 3 10
L, Back hoe. . . . ... - - - - ] } 3%
5. Winch and long cable. . . . . . . . . . . . . - | 1 - - 2 I| 4 13
€. Front end loader - - 1 - T T
7. Show plow - - - - - | ] 3%
B, O01d tires . . . . . . . . ... P - - = & | I 3%
9. Wheel barrows . . . . . . . . . . . - - - 3 | = | Loo13%
10. No reply. . . . . . .. - - ? - - = 2 T
District Totals —7_‘—-—-‘-—: 7 2 5 30
1040 g) Erosion - Cuts and Fills
Question 1., How often are cuts and fills inspected?
1. No maintenance required. . . . . . . . . . . . - 5 | - - 9 21#
2. Inspected during daily patrol. . . . . o 5 1 4 5 5 3 23 527U
3. Inspected during storms. P e .. . . . . L 5 - - - - Lo g9 2%
L. Inspected weekly . . . . . . . ... - - - 1 - - 1 2%
5. Inspected each spring . . . . . . . . . . . . - - - | - 2 Y
District Totals 10 & 8 7 6 7 Lh
Question 2. What methods are used to prevent erosion of cut and Fill se n
1. Nothing is done to prevent erosion . . . . . . . . - ] 3 = 2 - | 6 11%
2. Allow natural vegetation to grow. . . . . . . . . 8 - - | 6 15 28%
3. Use diversion ditches to control runoff . . . . . . | - } - [ [ 7
4. Use asphalt curbs and drains to control runoff . . . . 6 - I - - 3 ‘ 0 19%
5. Seed bare slepes . . . . . . . . . . . - - - & 2 - 8 154
6. Spray slaopes with road oil. . . . . . . . . . - - - N 2%
7. Place large rock in erodea areas. . . . . . . , - - - - - ] 1 %
8. lInstall downspouts to prevent washing slope . . . - - | - - - | 2%
9. Place rierap in possible erosion areas, . . . . - - - 3 - - 3 &%



TABLE C (continued)

FA FOREMEN QUESTIONNAIRE RESPOMSES (CONTINUED)

¥|1. PURPGSE CODE 1040 g) - QUESTION 7 (CONTINUE

Question and Type of Response

By Distri
|2 3 & Z . E
10, Reduce slopes of cuts and fills - - - | ] -
11, Terrace long steep slopes - - - - | - g 2
12, Drive pilings at base of slope - - - 1 - - 2%
District Totals 5 1 6 12 8 11 l 23
Question 3. How is a particular method seiected?
1. Amount of erosion derermines method used 2 - 1 - - - ‘ 301
2. Slope of cut or fill determines method used - - - 2 2 1 5 19%
3. Location of erosion determines method used 1 - - 3 - - ‘ 4
4. Curbs were selected during original construction 2 - - - - 3 I 5 19%
5. The type material in the cut or fill | - - | 3 | | 6 272%
6. No direct reply l - 1 | - i ‘ L 5%
District Totals ~ 7 - 2 7 5 6 [27
Question 4, |If erosion is taking place, what is done tostop it and when is the action performed?
1. Nothing is done to stop erosion - i - - 2 Z | 5 "2
2. Try to divert the water 2 - 1 3 3 - 9 23%
3. Backfill while erosion is taking place. 4 - - | - - 5 12
4, Backfill after erosion occurs. 3 - [ 5 4 4 | 21 537
District Totals 9 1 & 9 9 6 | 4o
Question 5. Is erosion of cut and fill slopes a serious problem on your section?
I, Yes 4 1 3 3 - 112 29%
2. No. 4 5 5 4 6 5 ‘ 29 7%
District Totals 8 6 8 7 6 6 |41
1040 h) Walls, Cribbings, and Riprap
Question 1, What deterrn.ines when these items are inspected?
1. None in area 3 6 2 2 L 2 |
2. No maintenance required. 1 - I 2 | -
3. Inspected after floods and during spring runoff. } - 2 ) - 3 I
4. Inspected spring and fall - - 2 - - - |
5. Inspected during daily patrol. 2 - 1 1 1 -
6. Inspected during low water. - - - - - | I 27
7. inspected each year - - - 1 - - ! 2
8. No direct reply ] - - B - - ] 2%
District Totals 8 6 8 o6 6 | ki
Question 2. [f failures are present, what methods of repair are used?
I. No maintenance required. - - - = = 0] s
2. Rebuild to original standards. - - - 2 - - ! 2 I
3. Add more riprap to failed area Lo - 5 2 - 3 7o%
4. Call in special crew. - - - - - 1 5%
5. Rebuild walls and cribbing with braces and reinforcement. - - | | - - 2 10%
District Totals 4 - 6 5 1 4 | 20
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

X11, PURPOSE CODE i0LO i) Seeding

Question and Type of Response

w8

o o~ Oy

vi oW

| 3 4 5§ Total
Question 1, What determines when it is necessary?

1. No seeding performed in area - 4 7 2 2 3| 18
Seed all bare slopes. 3 | | % - I 8
Seed when slopes beqgin to erode - - - 3 ] B N
Seeded by contractor during original construction 3 1 - 2 3 - ' 9
Slope seeded under special Forect Service project - - - | - 1 | 2
Seeding done spring and fall - - - e i }
Seeding determined by the district office. - - - - 1 l 1
No reply. ! - - - - ! | 7

District Totals 8 6 6 9 B 6 | L3
Question 2. How is it performed?

1. Seed spread by hand 3 2 3 [

2. Blown on slopes with hay chopper. - - - | } - 2

3. Seed drilled into slape. - - - - - 1| !

L, No direct reply | - - | - | 3

District Totals L ! 4 L 3| 17
Question 3. How successfully have past operations been used?

1. Have had good success with seeding 3 - 1 3 4 2 i3

2. Have had fair success with seeding - - - - - |

3. Have had poor success with seeding ! - - ! - 1 3

District Totals & 1 1 L L& 3 17
1040 j)  Mulching
Question 1. What determines when it is necessary?

I. No mulching operation perfor in area 3 6 8 5 4 5 | 3
Mulch spread when grass planted 2 - - 22 - | B
Mulch spread by contractor during original construction 1 - - i - - 2
Slopes too steep for vegetation growth, 1 - - - - 2
No direct reply | - - - - -

District Totals 8 6 8 8 b 6 52
Question 2, How is it performed?
I. Mulch is blown on slope. 2 - - - 2 ] 5
2. No direct reply 2 - - 2 - - i e
District Totals L - - 2 2 1 9
Question 3. How successfully have past operations been used?
1. Have had good success with mulching, . Loo- - - 2 - | 6
2. No direct reply - - - 2 - 1 ; 3
District Totals L - - 2 2 ﬁT

33%



TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES

X1, PURFOSE CODE 1040 k) Fertilizing

Question and Type of Response

Question 1., What determines when it is necessary?

1.

FowooN

Never has used fertilizer in area

Fertilizer used when seeded area doesn't grow

Fertilizer used by contractor during origi

Fertilizer used with grass seeding

Question 2. How is it performed?

{ER
s

Question 3.
|
2.
3

Question 1.
¥

~J [¢ANNRYS] £ owoo™

Spread on by hand.

Drilled into slope by machine.

How successfully have past operati
Have had good success with fertilizing.
Have had fair success with fertilizing.

No direct reply

X111, PURPOSE CODE 1045 - ROADSIDE AND DRAI

Code 1045 not used by area foreman

Code 1045 used for any major drainage proj

Code 1045 used when working with special crew

Code 10LS used during floods
Code 1045 used when cutting brush
Doesn't know

No direct reply

Question 2. Who does this type of work?

1y
2y
3.
L,

Special crew handles 1045 operations
Shed crew gang handles 045 operations.
Doesn't know

Noe direct reply

Question 1. What determines when a sign should be replaced?

T

U Fowoon

[ea

Replace if sign is damaged.

Replace il sign is vandalized.

Replace if sign has pou: iewibilit

Replace if sign post is damaged

Replace if sign has poor reflectorization.

Replace badlv weathered signs.

(CONTINUED)
Number of Responses
By District
| 2 3 L 5 6 Tota
5 6 8 L 5 6 34 B3,
- = = [ Fooa 7 I
nal contract ! - = 2 - G 3 77
P = = om e 2 57
District Totals 8 6 8 7 & 6 | 4l
- - - | = = 1 28¥
2 - - - - | 3 5
District Totals 2 - - i - i 4
ons been used?
- - - - 2 350
- - - | & - ; 125/
District Totals 2 - - 1 - | &
NAGE - EXTRAORD INARY
and Code 10457
6 I 6 7 6 3 29 66y
ect ok - - - ) 6 147
) - N | 3 77
I | - - - I 3 7
- - 1 - = = 1 2
- - - - - | | r
” = | & - = I 27
District Totals 9 7 8 7 6 7 Ll
6 1 3 7 6 4 | 27 63/
2 5 1 - = 2 | w0 23
T = T S | 2 5
- - L - - - L g
District Totals 9 & 8 7 6 7 1F7:§_
) 6 4 3 5 1 | 20 227
2 - 5 4 5 | ! 17197
6 - - 6 L 4 ‘ 20 227
- - 2 4 2 - | B 9
30001 - 2 3 5 | b oI
! | - I Z = l 5 57

What determines where the dividing point is belween Code 1040

X1V. PURPOSE CODE 1050 - TRAFFIC SIGNS (PLACEMENT AND NORMAL REPAIR)
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7.
8.

Iy,

o o W N

1.

l..

Fow N

Number of Responses
By District
| i 3 L 5 6 Totals
Replace signs that have been removed . . . . . . - 2 L - - - 6 7
No direct reply 1 & = = = Shn i |
District Totals 14 10 15 20 21 ||_W g1
Question 2. How often are signs inspected for possible repairs?
Inspected during daily patrol. 7 5 7 7 6 3 35 73
Inspected 2-3 times weekly. - | i = - Z L 8/
Sign crew inspects . - - - - - | 2
Night patrol inspection each menth - - - - 2 3 B
Night patrol inspection every 6 months. . . . . . - - - | = 2 3 6
Night patro!l inspection every 2 months. . . . . . . - - - ] - 2 Ly
District Totals 8 7 8 9 6 10 L8
Question 3. What repairs are performed In the field?
Replace damaged posts ; 6 6 7 5 6 3 33 337
Replace signs | - 3 6 4 2 16 167
Paint sign posts 2 2 [ 3 6 15 15
Replace or tighten sign bolts. . . S 2 - - - - 4 £ B/
Replace and repair delineators . . . . . i & - - | 2 5 - 8 8
Wash dirty signs - - - 2 2 2 6 67
Notify sign crew of damaged signs . . . . . . . . - - ~ - - 2 2
Straighten signs and posts. - & 3 2 - 5 [
District Totals 11 12 15 18 20 24 | 100
XV. PURPOSE CODE 1054 - HIGHWAY SIGNALS AND LIGHTS
1054 a) Signals
Question 1. Who replaces lamps and repairs signal heads?
No signals in area S A ! o4z 2 ok ] 17 4z
City maintains. 1 2 - 3 2 [ g9 22/
District sign crew maintains - = = 2 2 - ‘ L 1o
Boise electrician maintains 2 3 L - - - g 22
Maintenance man maintains {f signal accessible . . . - - - - - | ! | 2
Doesn't know ! - - - = = I [ 2
District Totals 8 6 8 7 6 61 &4l
1054 b) Lights
Question 1. Who replaces needed lamps?
No lights in area. 3 31 2 kg 1h 334
City maintains. ; 2 Y ! 3 I - ' 267
Power company maintai | - - - 2 - 3 T/
District sign crew maintains - I = 3 I - 5 12
Maintenance man maintains - I 2 - - = ! 3 7
Boise electrician maintains 2 - 2 - - =4 L o

W~ N U W™

v o N

TABLE C (continued

)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

XIV. PURPOSE CODE 1050 - QUESTION 1 (CONTINUED)

Question and Type

of Response




TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPOMSES (CONTINUED)

XV, PURPOSE CODE 1054 b) - QUESTION | (CONTINUED)
Question and Type of Response Number of Responses
By District
I 2 3 L 5 & Totals ¥
7. Doesn't know . . R _ N _ 3 | P 57
District Totals &8 7 8 7 & 6Aﬁ. Lz
Question 2. Are lights inspected at regular intervals?
1. Yes 3 4 g L 2 ) 19 867
2, No. - - - - | = ! 5
3. Doesn't know . = 2 - e Z % | 5
4, No direct reply - f e = = = I 5%
District Totals 3 g ° L 3 2 22
Question 3. If something other than the lamp needs repair who does the repair?
|. Bojse electrician maintains 3 3 g 2 - 1 4 BLYY
2. District sign crew maintains - - - 1 | | 3 13%
3. City maintains. - l - - - - ] 5y
L. Determined by the district office ~ - - ! - - | o
5. No direct reply - | - - 2 - } 3137
District Totals 3 g 5 4 3 2 I 22
XV1i., PURPOSE CODE 1055 - ROADSIDE REST AND PICNIC AREAS
1. None in area . . . . 5 . 3 - - 3 3 100
1055 a) Trash and Litter
Question 1. What criteria determine when trash and |ljitterare picked up?
|. Ropadside park trash picked up with sectian litter barrels - - - L 2 -l e s
2. Rpadside park trash picked up weekly 2 = | 2 - - 5 g7
3. Roadside park trash picked up twice weekly . 2 i - 2 - 5 igi
4., Roadside park trash picked up daijly. ) - 3 = 3 0 7 20%
5. Trash picked up when area begins to look bad. - - - [N Z - 6 18/
6. Roadside park trash picked up three times weekly } - - - - 3 1%
7. No direct reply . | - = - - - [ 37
District Totals g 2 5 10 g 3 34
Question 2. s this assigned 1o any special person or crew?
1. No, done 4y section maintenance man. 5 z 5 7 6 E] 28 97/
2. Yes, done by garbage collector = - - - | - 3
District Totals 5 2z & 7 7 3 | 2¢
1955 b) \Vandalism Repaire
Question 1. Who performs this type of werk?
1. Maintenance man repairs damage 2 2 g 7 & I | 23 704
2. District Carpanter crew repairs damage 3 - - - - 31 6 18
3. Special crew repairs damage . . - - - 3 - - [ 3 97
L, No repair reguired to date. } - & % = - | \ 3/
District Totals [ 2 L 1o [} [ ] 33
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TABLE C (continued}

Fi

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)
XVI. PURPOSE CODE 1055 c¢) Driveways and Parking Areas
Question and Type of Response Number of Responses
By District
| 2 3 4 5 6 Totals
Question 1. How often is an inspection made and if necessary when is maintenance

performed?

1. No maintenance required.

Maintained
Maintained

Maintained

annually .
as needed.

when motor patrol

. Inspected during daily patrol.

is worki ng

o o W

Question 2.

8

£ owN

Question 1.

Il

o P

Question 2.

1.

3
a9

Maintained as time becomes available

Maintained spring and fall.
What standards are used for the
Maintain surface smooth and in good cond
Maintain same as travelway.

Keep approaches smooth

No direct reply . . .

1055 d) Footpaths and Sidewalks

How often is an inspection made
performed?

None in parks

No maintenance required.

Inspected during daily patrol.

Sidewalks washed off every spring

Snow shoveled off during the winter.

What standards are used for the

Sweep dirt and gravel off sidewalk

Level gravel footpaths

3. Mo set standard used.
1055 &) Mowing and Irrigation

Question 1. What criteria are used for mowin

1. No mowing done in parks.

2. Mow park when mowing section shoulders.

3. Mow park each week

L. Mow park twice each week

L, Mow as required to keep uniic "

6. Mows 2-3 times each summer.

the regulred

. 2 2
5 ! 3 - - 3 17
- - - 2 4 | i
& ! = 1 ] - 3
in area. . . - - - 2 3 S 5
3 2 i 2 - 2 7
- - - 1 - - ]
District Totals 8 ? 5 & 8 &6 37
required maintenance?
ition B - - 5 3 2 14
I - - - | - 2
: ~ - = - 2 = 2
- i - 2 - “ 3
District Totals 5§ ] = 7 & 2 21
and if necessary when is the reguired maintenance
3 4 3 4 2 17
- - - Lo - -
9. M s s= 0 5
= = - = | - |
: - - - - 2 - 2
District Totals 5 2 & 7 7 3 29
required maintenance?
. = - 1 - - - |
- - - - = 1 |
i 1 = = E A
District Totals ] | - p 1 6
g grass within rest and picnic areas?
. 2 | - 3 b | I
3 - - | | 2 i
. - 4 - - - i
- | - | - - 2
_ = 1 ) - i
I L e 2
District Totals 5 2 5 7 & 3 28

57
33%
19¥

13%
19%
3%

667
10%
10%
147

59%
145
174

7

| 7%

177
667

Lo
25%



Question 2.
1.
2.

Question 3.

TABLE C (continued)

AREA FOREMEN QUESTIONMAIRE RESPONSES (CONTINUED)

XV1, PURPOSE CODE 1055 e)

Question and Type of Response

Yes
Mo,

1. Grass not irrigated

2. Grass irrigated weekly

3. Grass irrigated twice weekly

4. Grass irrigated daily
1055 f) Curbs

Question 1. How often is an

performad?

1. No curbs in parks,

2. No maintenance reguired.

3. Repaired when damaged

Question 2.
I

Question 1.

o o W

Question 2.
| .

Keep curbing functional and in good repair

1055 g)

Fences

How of ten
performed?

is an

No fences in parks

No maintenance required.
Daily patrol inspection.
Inspected three times weekly
Repaired when damage is noticed

Fences maintained by Farmars

Maintain original standards

inspection made and if

inspection made and if

District Totals

What criteria are used in irrigating the grass?

District Totals

necessary,

District Totals

District

District Totals

2, No direct reply

1055 h) Buildings and Tzbles
Question 1. How often is an inspection made and

performed?

|. No tables or buildings in parks

2. No maintenance required.

3. Daily patrol inspection.

L. Inspected Lhree times weekly

Number of Responses
By District

I's any hand-work performed for trimming and clipping of the edges, etc.?

What standards are used for the required maintenance?

necessary, when is

Totals

What standards are used for the required maintanance?

if necessary, when is

I 2 3 4 5 B Torals
3 - I z - - | &
- 1 4 oz 2 2 | 11 65
|8
3 1 5 & 2 2|17
2 - ! 3 2 2 | |G 59%
L L 23
- | o= = = 2 12%
- - - 1 - - 1 67
T 1 5 4 2 2 [ 17
when is the reguired maintenance
l 2 4 6 3 3 22 78
- - i = 2 = 3 1
s = 1 1 - 3%
5 2 5 7 6 3 | 28
nox = - | 3 100%
the required maintenance
1 - 3 5 2 2 | 13 ek
-2z 2 1 2 - | 7 25%
3 0= - = R R TR
% B O€ = = I 1 b
= = {6 ] 1 - 2 7
R -
5 2 &5 7 & 3 28
- ) | ] l 6 koY
3 a = - ] - 4 4o
L - 2 1 2 1] 1o
the required maintenance

- 1 - - - | 3
2 % I \ 2 b
2 3 2 !13 L

= 1 = &2 ] | 2 67

185
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

XV1, PURPOSE CODE 1055 h) - QUESTION 1 (CONT{NUED)

Question and Type of Response Number of Responses

By Discrict

2 3 4 5 6 Totals
5. Inspected twice weekly . . . . . . . . . . . - i - 3 2 - 6 19%
6. Inspected weekly - - 1 2 - - 39/
7. Tables cleaned as needed - - | i | - 3 gy
8. Tables cleaned every two weeks - - - 2 - - 2 &Y
District Totals 5 2 5 10 7 3 32
Question 2. What standards are used for the required maintenance?
1. Keep clean and sanitary. - ] 3 3 6 - 13 L8%
2. Keep in original condition. iy L = L 2 2 o4
3. Paint annually. . . . . . . T A (R ] - ] = - - o 7
L, No direct reply - - - - - I B 1 i
District Totals 5 2 L 7 6 3 | 27

1055 1)} Structures

Question 1., How often is an inspection made and if necessary, when is the req
performed?

No structures in parks . . . . . o . e ... 3 2 5 g g 2 | 22 767
2. Daily patrol inspection. . . . . . . . . . . . N 2 T
3. Inspected three times weekly . . . . . . . . . . - - - - - 1 | 3
4. Inspected monthly. - - - - ] - | 3%
5. lnspected every two months. . . . . . . . . . . - - - 2 - - 2 7
6. No direct reply . . . . . ... . - - - 4 - 1 | 3%
District Totals 4 2 5 7 6 4 29
Question 2. What standards are used for the required maintenance?
1. Keep in good repair . . . . . . . . . . . .. - -2 1 5 837
2. No direct reply W | - - - B - (.
District Totals 2 - - 2 1 ] 65
1055 j) Mater Supply
Question 1. How often is water supply checked for possible contamination?
1. No water in parks. ., . . O . - 2 5 3 2 16 55¥
2. Never has been checked . . . . . . . . . . . . - - | - - - | Ly
3. City checks water periodically . . . . . . . . . 1 - - - - - I 4
L, Checked twice a year. . . . . . . . . . . . - I | - - - 2 7%
5. Chlorine purifier checked weekly. . . . . . . . . - | | = - 3 10%
6. Checked once a year . . . . . . . . ... - ! - - - - | Y
7. Doesn't know . i ; . : . . . R . . . . . . - - - 2 1 JI g | 7%
District Totals 5 3 5 7 30 79
1055 k) Fireplaces, "its, and Barbecue Facilities
Question 1. How often is an inspection made and if necessary, when is the required maintenance
performed?
1. None in parks . . . . L .. . . R 5 2 5 3 5 3 23 B2V



XVi, PURPOSE

TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

CODE 1055 k) - QUESTION | (CONTINUED)

Question and Type of Response Number of Responses
By District
| 2 3 L ©§ & Totals
2. Clean as needed - = = ] = - ] Iy
3. Clean each spring. - - - 2 - - 2 7
L. Inspected twice a week - - - - ] - | 9
5. No maintenance required. - - - | - - | 4
District Totals §5 2 5 7 6 3 | 28
Question 2. What standards are used for the required maintenance?
1. Maintain in a useable condition . . . . . . . . . - = - | | - 2 50V
2. No direct reply - " - 2 - - ) 50
District Totals = = ~ 3 1 - -
Question 3. What criteria are used to determine when to clean grease, ashes, etc from the
facilities?
1. Clean each spring. - - - - - ‘ 2 507
2. Clean out ashes every week, - - - | - 1 25%
3., Doesn't know - - 1 - = ‘ 1 25¥
District Totals - ~ - 3 - | 4
1055 1) lInsect and Disease Control
Question 1. What methods are used to perform this work?
1. No control used - 2 5 2 2 - 1 31%
2. Clean with disinfectant., . . . . . . . . . . . 5 - - 5 3 3 16 L&)
3. Treat with lime . . . . . . .+ . .« . . . . . - - - - - i ! 3
L, Wash picnic tables and interiors of outhouses . . . . - - - - 1 - ! 37
5. Spray insecticide around litter barrels . . . . . . - - - 3 2 - P
6. Tollets pumped out every year. . . . . . . . . . - - - - - | 37
District Totals 5 2 5 10 8 5 35
Question 2. What criteria are used to determine when it should be done?
1, Control used each day during summer season . . . . . 1 - - - - - ) 5
2. Control used 2-3 times each week. . . . . . . . . 2 - - - - 2 | 4o 219
3. Control used weekly . . . . . . . . . . . . . | - = = - - I 57
4. Control used twice monthly., . . . . . . . . . . - = - 2 - -z o
5. Control used when smell is bad . . . . . . . . . - - - - 3 (I I
6. Control used when bugs get thick e A - - - 2 - 2 0N
7. Control used to keep condilions sanitary . . . . . . - - - 3 - L 217
8. Control used twice each year - - - - - | 5
District Totals g - - = & 3 1 19
XVil., PURPOSE CODE 1060 - SNOW AND ICE REMOVAL
1060 a) Plowing
Question 1. What determines when the snow plowing operation should begin?
. Plow when storm begins . . . . . . . . . . . . 1 = i 2 1 3 14 34
2. Plow when snow is 1-2 inches deep . . . . . . . . i 22 3 3 3 hoo3h
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

XV1), PURPOSE CODE 1060 &) - QUESTION | (CONTINUED)

3.
4.

Question and Type of Respaonse Number o

viIstric

B

3f Responses

Totals

i

0
. iy
[

Plow when snow is 2-3 inches deep

Plow when travelway becomes slick

2

2

10
3

ol e

District Total 8 6

Question 2. 1s maintaining a snow-free surface the end objective of the p

1.
2.

7 = 6 L
Question 3. |If not, what is the end objective®
l. Try Lo maintain a sanded snow fliog:r 2 . . o H 3 3 5 _ | l 8
2. keep highway passable - " k. = = | 3
District Toral ER 5 i 3 11
Question &4, Are the same criteria used when plowing approaches, intersections or crossroads?
l. Only plows main travelway . . . . . .+ . . . . . - - - | - - i
2. Plowed after main trave lway P & » . . . ‘ . & 6 7 4 | = 24
3, Plowed after main travelway if 1ime availanie = . 2 2 g 6 13
4. Plowed a long with nain travelway . i i i . R . 2 - - N . _ [ 2
5. No direct reply = . | = 4 - J l
District Totals & 6 B8 7 6§ 6 | &
tubl bl Sal [« 1) 4
Question } h z 1 -
. Salt or other chemica ine i 5 1 2 2 17
2. Rate determined by amount aof jce | ! 3 7 i | = 8
3. No se a sall sy 1 = | )
L, Ra d nined by temperature condit | " H
5. Gnly one rate is used . . . . - | - - 3
6. Applies 100-150 pounds per mile . . . : . ; i 5 . - - - 2 | =~ 3
7. Applies 250-300 pounds per mile . . L. - - - i 2 = 3
8. Applied by salt spreader traveling at 25 mph rate . - - - 1 - - )
9. Application rate determined from maintenance manual chart = - " - - I
District Totals B & 8 7 9§ 7 I &
Question 2, : are
1. Salt wuse i D - 3 - | &
2. 5al ed o lick interst e % z i 1 = 2 “ 'S
3. Salt used on slick grades and hi o o - y 2 = g
L. Salt used an slick curves | 2 . i . B i - 3 1 7
5. Salt used enly during lerjperat nditions of 25-35°F - - - 2 4 = 6
6. Salt used on black lce sert . o - 3 z c 3 _ 8
7 all used on fek e ! f - - - 5 £ | 3
B. r‘Jﬁ It us ) i 1 - a - =, ! 1
8., Salt use ' a it - - 3 - - ' 3

Yes . ...

(o]
W

No. . . . . ., S 1 3

7
lowing?
7

Ll

30

o
wn
i
n
0
1
ool W

25/
7

737

27/
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

XVt1, PURPOSE CODE 1060 b) - QUESTION 2 (CONTINUED)

Question and Type of Response Number of Response
B'}e District
| 2 3 4 ; b Totels
10, Salt used at the beginning of a snowstorm, - - - - | -
11. Salt not used on concrete surfaces S T - - " = | " |
12. No direct reply . . . . . . . . . .. ... - 2 - - - 4 /
District Totals 5 5 5 20 12 & [ 53
Question 3. Are other chemicals used to remove snow and ice?
1. Mo other chemical is used , . A o6 e 6 6 7 7 F
2. Also uses calcium chloride. . . . . . . . . . . | - - - - Z
3. No direct reply . . . . . . . . . . . . .. | E = = = 2|
District Totals 8 6 I & 6 |4
XVIl1l, PURPOSE CODE 1065 -~ SANDING ICY SURFACES
Question 1. MWhat criteria are used to determine when sanding is necessar
1. S5and after plowing . . .. e & - L B 5 g | 2
2. Send when travelway is slick . . . . . . . . . . Z & 6 3 3 .
3. Sand when snow not deep encugh to plow. . . . . . . = - - 2 - !
4. Sand as soon as snow begins ta fall. . . . . . . . - - - - 3 -
5. Sand as soon as snow stops falling . e . . - = - 3
6. Sand whenever there is a snowfloor . . . . . . . . - - - 2 - -
7. Sand during warming trends on snowfloors . . . . . . - # - ! * -
District Totals 8 & 10 16 11 & |
Question 2., What materials are used?
L. Sand . . . oL O Lo 5 5 g8 - | 3 i’- 29
2. Gravel . . . . ... . L - - - 7 4 3 B
3. Rejects L. = ! - 3 i | ¢ .
L. Cinders . . . . . . . . . . . < .« < . < . 3 L
5. 8alt . . ... oL e e e e e g L 7 L g 3 | 3l
District Totals 16 11 15 14 | o
Question 3. How much salt is used with the sanding material?
1. No salt used with sanding material . . . . . . . . E i | 3 ! 3 9 Il
2. Uses 1 sack of salt per 3 cubic yard of sanding material. 3 i - - -
3, Uses | sack of salt per | cubic yard of sanding material. 5 3 6 L 3 !
L. Uses 1 sack of salt per 2 cubic yards of sanding material s = . . 2 = |
5. Uses | sack of salt per 5 cubic yards of canding material - - ] = - |
6. Uses | sack of salt per /3 cubic yard of material. . . - | - - - -
District Tatale 8 6 B8 7 & & T
Question 4. At what locations is sanding performed?
1. Entire area. . . . . . . . ..o 2 2 1 - - = 4
2. Grades and hills . . . . . . . . . . . . . . 7 5 £ 6 < g 3 5
3. Curves . Lo 3 g 6 ) c 3 E 24
L, lIntersections . . . . . . . . ... 3 - 3 3 2 L
5. Shaded areas or dangerous spets . . . . . . . . . = = 2 7 &L 2 5 13
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TABLE C (continued

AREA FOREMEN QUEST IONNAIRE RESPONSES (CONTIMNUED)

XV111, PURPOSE CODE 1065 - QUESTION 4 (CONTINUED)

Sf > Number of Responses
By District

2 3 4 Y @

Bridges - I - 3 5
Railroad crossings - - 2 - - -

Intercha

City streets . . . . . . . . .. 2

O W W ~ O

Entire freeway. . . . . . . R PO ™. : . |

Il. Locations demanded by the public. . . . . . . . !

District Totals 20 17 22 25 19 14

X1X. PURPOSE CODE 1070 - BRIDGE MAINTENANCE

1070 a) Inspections

Question 1, What determines when an inspeclion is necessary?

1. Bridges not inspected . . . P ! i
Inspected during high water . e . | | 3 3 | -
Bridge crew determines . . . . . . . . . . . . - 1 - = 1 1
Inspected annually, in the sprina . . . . . . . - - 2 3 2 [
Inspected each fall . . . P L -
Inspected spring and fall . . . . . . . . . . . 2 3 4 3 i 2
Inspected 3-4 times yearly, . . . . . . . . . . ! - - 1 1

Inspected monthly., . . . . . . . . ... -

WO~ Oy B w0

Inspected daily . . . . . . ... 3 |

Question 2. What is looked for in an inspection?
1. Undercutting of the structure. . . . . . . . . . 1 6 6 6 3 3

Cracks in deck. . . . . . . . ... - | - Lo - L

Damaged stringers.

Trash and debris collecting under bridge

Damaged or plugged expansion joints and rollers.

N NN
|
i
[
o~

Spalling of concrete surface

Broken or cracked abutments . . . . . . . . . . - 2 - -
Plugged drainage holes . . . . . . . . . . . . 2 - &

Broken or damaged railings. . . L. . . - - | 2

O O o~ Oy W W N

Leogse bolts. . . . . . . o ... - - 2

Rough approaches . . . . . . e . . - - =

o

Brush growing up close to bridge. . . . . . . . . - - - 2 -

(X

Any variations in the stream channel . . . . . . . I - 1 - - 1

g

Paint appearance . . . . . . . . . ..., - st # 2 - i

=

Y

)
N R

o

— o ow
o
(SN N

o

(B4 Totals |4 7 22 21 13 26
1070 b) Cleaning Expansion Joints
Question 1. What determines when cleaning is necessary?
1. No expansion joints on bridges - . . . . . . . E 2 Z -
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TABLE C (continued)

AREA FUREMEN QUESTITNNAIRE RESPOMSES (CONTINUED)

XIX. PURPOSE CODE 1070 B} - QUESTION |

{CONT INUED)
Question and Type of Response Number of Responses

By District
] 2 3 I 5 6 Toral

Cleasned by bridge crew _ _ - ~ 1

Cleaned when joint fills up with material. . . . . 3 3 3 2 2 2 |

Cleaned spring and fall. . . . . . . . . . . 1 - - 43 3 | 12

Cleaned each spring 2 | - - 1 - 4
Cleaned each Fall, . . ., . L. P . - - ~ !

Cléa

Cleaned annually

Cleaning has not been necessary . . . ., . . . . . |

O @~ Oy W N

No direct reply . L 1

District Totals 8 6 8 9 7 A Lo

5

Question 2. What method is used for cleaning joints?

Joints are cleaned by hand. . . . . . . . . . . 5 2 - 7 3 6 23 52
Wash out with water under pressure . . . . . . . . L - I 3 3

Blow out with compressed air . . . L 1 1

Pl VS N ]

No direct reply . . . . . . . . . . . . L. 1 |
District Totals 11 & 4 10 8 7 | bk
1070 ¢} Concrete Surface Spalling

Question |, What measures are taken to prevent spalling?

1. Nothing done to prevent spalling. . . . . . . . 5 3 7 4

w
N

Bridges surfaced with asphalc. . . . . . . . . . - 30 - 302 - | 8 13
Salt not used on bridges . . . . . . . . . . . 1 - 1 - 2 | 12

2.
3.
L. Bridge deck sprayed with linseed oil . . . . . . . 1 -
5.

Bridge deck washed off periodically with water . . . . | - - - -

District Totals 8 6 8 7 6 7 | &2
Question 2. What determines when a repair is necessary?
1. No maintenance required. . . . . . . . . . . . 5 6 3 N 3 - 2

2. Concrete scaled off bridge deck . . . . . . ., . . 2 - - 3 3 4 | 27
3. Rough surface on bridge deck . . . . . . . . . . - - 5 - - -
|
L. Determined by bridge crew . . . . . . . . . 1 - - - - [
5. Doesn't know . i ; . 5 . . . . ; . . . . . - - ~ - - b 2
District Totals 8 6 8 _;,‘ & & | &
Question 3. What method is used in this repair?
I, Repair with a thin concrete patch . . . . . . . . - - = p= e | 5
2. Seal coat bridge surface . . . . . . . . . . . - - - 3 2 - +

3. Patch with premix. . . . . . . . . . o ... | - | - - 2 4 2]
” |

4. Pour melted tar into raveled area . . . . . . . . - - 1

5. Boise bridge crew decides . ., . . . . . . . . . - - - - -

6. District office determines, . . . . . . . . . . } - - | - - | 2 9

7. Doesn't know . . . ... ... - - - - - 3 3 i
8. No direct reply . o . . ... - 72— 0 - ko9

District Totals 3 -

it
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TABLE C (continued)

AREA FOREMEN QUESTIONNA|RE RESPONSES (CONTINUED)

X1X. PURPOSE CODE 1070 <) (CONTINUED)

Question and Type of Response

Question 4. |s spalling a problem on your structures?

1.
2.
3.

Yes
No.
No direct reply
District Totals

1070 d}  Joint Repair

Question 1., Is this performed by a special crew?

v oW oo

No joints on bridges,

No maintenance required,

Yes, bridge crew maintains.
No, maintenance man maintains.
Doesn't know

District Totals

Question 2. What methods are used in repairing joints?

I. Methods determined by bridge crew

2. Add or replace filler material

3. Replace steel caps and supports

4, Weld joint plates pack

5. Patch with premix.

6. Tighten joints.

7. Reinforce joints with steel and concrete

8. Doesn't know

9. No direct reply

District Totals

Question 3. What criteria determine when a joint repair is neces

1. Joint cracked or broken.

2. Joint unsealed or loose.

3. Joint rough and hazardous

L. Joint bent ocut of shape.

5. Joint filler material cracking

6. Foreign material in joint

7. Bridge crew determines

8. Doesn't know

9. No direct reply

District Totals

1070 e) Hand Rail Repair

Question 1. Is this type of maintenance performed by a special crew?

I.
2.

No handrail on bridges

No maintenance required.

Number of Responses

By District
| 2 3 4 5 6 Totals
- 1 1 1 4| 8 207
5 6 7 6 5 2 31 754
2 - - - - - ‘ 2 5%
8 6 8 7 6 6 |4l
- - -2 - - ‘ 2 5
3 2 3 - - - 8 20%
! - 3 5 L 3 16 39%
L oL 2 - 2 2 L 347
- - - - - 1 1 2%
8 6 8 7 6 6 ‘!';_., I
S ! o= 3 2 6
303 2 ] i I|‘ 32%
- - - - 2 6
. o 39
- - - - - I 3%

- - - - - | 3
- - - - -2 2 6%
- - - L4 303 10 297

-~ @} - - - 4 12%
5 L 5 8 6 6 |3h
- _ - 3 | - . L 13%
- 5 3 - - I 9 28
I - 13 9
- - - - = f 3
2 - - - - - ‘ 2 6
2 - - - - - 2 67
- R - I 2 - ‘ 3 g
e L3
I T | Lo13
5 6 5 5 5 6 |32
[ 1 - 1 8 17
B T I
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TABLE C (continued)

AREA FOREMEN QUESTIONNATRE RESPONSES {CONTINUED)

XI1X. FURPOSE CODE 1070 e) - QUESTION 1 (CONTINUED)

Question and Type of Response Number of Responses
By Districe
| 2 3 4 5 6 Totals [/
3. Yes, bridge or carpenter crew maintains . ., . . ., . ] 2 3 6 4 2 4 18 38/
4, No, meintenance man maintains. ., . . . . . . . . 1 - L 3 6 3 ‘ 17 5
District Totals 8 6 8 10 10 6 | L3
Question 2. What type of maintenance is used?
1. Repair to original conditions. . . . . . . . . . 1 2 7 2 3 - Lg)
2, Replace damaged members. - - - 2 2 -
3. Repaint worn railings - - - - 3 3 20
4, Wash railings - - - - Lo 37
5. Straighten bent or leaning members . . . . . . . . - - - - i - | 37
6. No direct reply . . . . . . . . . . . ... 1 - - 2 - | : Lo 13%
District Totals 2 2 7 6 9 5 | 3
Question 3. What determines when a hand rai! needs repair?
V. When handrail is damaged or broken - 2 6 3 4 . ; 15 42
2. When paint is worn off handrail . . ., . . . . . . 1 - 1 - 3 3 | 8 22
3. When handrail falls off bridge B &
L. When handrail becomes a hazard - - - 2 2 - Lo
5. When support posts become rotten. . . . . . . . . - - - 2 - 2 6
6, Bridge crew determines . . . . . . . . . . . . - - - - 1 1 ! 2 6/
7. No direct reply . . . . . . . o . . L ... 1 - - - - ! I| pi 6
District Totals 2 2 7 7 13 5 | 36
1070 f) Drainage Cleanouts
Question 1. How often are cleanouts inspected?
I. No drainage cleanouts on bridges. . . . . . . . . - - - R T
2. Daily patrol inspection. . . . . . . . . . . . 5 - i - - 1 i 7 1
3. Inspected every month . . . . . . . . . . . . | - - - 3 - 1 4 0
L. Inspected 1-2 times each year. . . . . . . . . I 2 2 - - - | 5 12
5. Inspected 3-4 times each year. . . . . . . . . . - - - 1 1 ] 3 7
6. lInspected each spring and fall - - - 3 - 2 || 5 2
7. lnspected each spring . . . . . . . . . . . . I - - 3 - 2 6 1
8. Inspected while cleaning bridge deck . . . . . . . - | - - 2 - 3 7
9, Inspected periodically through the winter. . . . . . - - 2 - - - ‘ 2
10, No direct reply . . . . . . . . . .o ... - 3 3 - - - 6 L
District Totals 8 6 8 8 6 6 | L2
Question 2. What methods are used to clean them?
1. No maintenance is required. . . . . . . . . . . 1 L 3 - i 2 | 11 23n
2. Rod out with long rod . . . . . . . FE 1 ! - 6 4 5 17 357
3, Hand sweep or shovel out 2 1 3 - - 1 | |
L. Wash out with water under pressure . . . . . . . . 3 - 1 2 2 - 8 1
5. Use torch to melt ice . . . . . . . . . . . . - - 2 - - 1 3 6/
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TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

X1X. PURPOSE CODE 1070 f) - QUESTION 2 (CONTINUED)

Question and Type of Response

Number of Responses

By District

L2 - 3. &k 5 & Takals-%
6. No direct reply g = o s o & 3 Y
District Totals 9 € g9 8 7 9 | 48
1070 g) Removal of Used Sanding Material
Question 1. When is cleaning considered to be necessary?
). Sand not cleanad off bridges - - 2 - - - 2 5%
2. Bridges cleaned each spring 6 - | [ 3 5 21 507
3. Cleaned when material builds up and drainage affected. 2 6 5 2 - - 15 367
4, Cleaned each spring and fall - - - = 2 = 2 57
5. Cleaned 3 times each year - - - - 1 - i | 2
District Totals B 6 88 B 6 6 | 42
Question 2. How is the cleaning performed?
1. Swept and shoveled off by hand 8 6 4 4 6 ‘ 3L 59
2. Washed off with water under pressure 2 - I 2 S L 1/ A |
3. Swept off with pawer broom, 1 1 L 1 - - ’ 7 2%
L4, Bladed off with motar patrol 1 - - - - | 2 3%
5. Scooped up with a frontend loader 3 - | - - - ! L 74
District Totals 15 7 10 7 12 7 | 58
XX. PURPOSE CODE 1095 - YARDS AND BUILDINGS
1. Charge Code 1095 is not used by area foremen. - 1 2 - - I | 4 100%
1095 a) Trash and Litter Pickuo
Question 1. How is scheduling of pickup determined?
1. Picked up as barrels fill up L L 6 5 ] 3 23 LbY
2, Picked up weekly L - - 4 - - 8 16%
3. Picked up when time available. - - - 2 | L B
L. Major cleanup each spring - - - 2 1 -1 3 #8
5. Major cleanup each spring and fall - - - Y 2 - 4 87
6. Picked up monthly. - - - - - 1 | 2i
7. Picked up with section barrels T, " I 5 0%
8. Pjcked up 3-4 times each year. - - - | 1 - 2 by
District Totals 8 5 6 14 T1i 6 | 50
1095 b) Painting Buildings, etc.
Question 1. What c¢riteria are used in deciding when to paint a building?
|. Determined by paint crew 8 2 & 5 4 { 2 82/
2. Amount of available 'slack' time determines - Lo - - - - Loy
3. Determined by district office. - - - - ] - | 3
L, Determined by appearance of building = 1 - - - - 1 3
5. No painting reguired to date = = - = | | 3%
District Totals B 7 6 7 6 & ' 39



TABLE C (continued)

AREA FOREMEN QUESTIONNAIRE RESPONSES (CONTINUED)

%X, PURPOSE CODE 1095 b) (CONTINUED)

Ouestion and Type of Response Number of Respornses
By District
1 23 4 > 6 Total
Question 2. Is this work performed during a 'slack'' period?
1. Yes - L - - - . L
1095 ¢) Roofing
Question 1. Vs roofing inspected periodically?
1. Yes 6 2 1 3 1 N
- - 3 3 3 |10
I ] - - - s
Limes ea yea ~ - - - 2 - E v
B T T L
6. No dire epl 1 - 2 - - - 3
District Totals 8 5 6 7 6 & 37
Questi 2 When a roof is in need of repair, is any special crew used to perform th rk?
|. Carpent crew does the repair work. . . . . . . . 2 4 5 7 Lo |24
2. Shed crew does the repair work - 1 1 - 4 ] 7
3. Repal 0 is contracted out. - - - - - i
District Totals 8 5 6 7 6 5 | 3/
1095 d) Grading and Surfacing
Question | Joes any special crew do this type of work?
1. No, done | shed crew . . ., ... oL 8 5 6 7 L 5 ! 35
i y special crew . . . . . . . . . . . - - - - 2 - 2
3. or surface repair done e - - - - 1 -
District Totals 8 5 6 7 7 5 | 38
Question 2. What are the criterie used to determine when a yard needs to have some qgrad;

1. When surface

2. When time

3. Graded eact

4. Graded during

5. No grading done

3. Repair yard

is rough and broken wp. . . . . . . . 4 5 6 4 3
- 4 |

- - 3 -

available . . . . . . . . . . . . - -

spring and fall . . . . . - . - . . -

Q) 1 - - - -
eply . . . . . . e e e ! - - - -

District Te atx 8 5 6 13 6

wt-toles, etc., handled in the same manner in yards as they are on

33 5

1
(VS ]

2
with gravel road type patches. . . . . . 3 2 -
8

-~ W
N

District Totals

[sa¥

195
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TABLE D

MAINTENANCE OPERATIONS QUESTIONNAIRE

DISTRICT AND STATE SUMMARY OF MAINTENANCE MEN RESPONSES

I, PURPOSE CODE 1000 - UNUSUAL OR DISASTER MA|INTENANCE

Question and Type of Response

Number of Responses

5 *

By District
| 2 3 4 5 6 Totals
Question I. What criteria are used to decide whether to charge to Code 10007
. Code 1000 has never been used by maintenance man . . . 7 15 8 11 14 1 66 L8%
2. Criteria determined by district office. . . . . . . 3 - 3 1 1 8 6%
3. Major floods . . . . . . . . . . . . L. .0 6 8 7 9 7 L8 35%
L, Major slides - - 2 L 5 | 12 87
5. Disrupted travelway - - L - - - L 3%
District Totals 21 21 22 25 29 20 | 138
I'l. PURPOSE CODE 1005 - ROADWAY PATROL INSPECTION
Question !. Does this include driving time only?
1. Code 1005 not used by maintenance man . . . . . . . 3 - - - 5 - 8 7%
2. Yes .. L. Lo 121 4 1 - 1 28 23%
3.No. . . . . . . . . . . . .. . . . . .5 - 15 18 19 18 “ 85 70%
District Totals 19 21 19 19 24 19 | 121
Question 2. {f not, then is there any time limit on small jobs which are done under Coce 10057
1. No time limit . . . . o v . . . . ... - 6 3 1 14| o35 41%
2. 15 minute time limit. . . . . . . . . . . . . 2 - - 1 - - | 3 4%
3. 30 minute time limit. - - - | - ! 2 2%
L, | to 2 hour time limit . . . . . . . . . . . . ] - - 514 ] 21 25%
5.2 to 4 hour time limit . . . . . . . . o« . . . - - - 6 - 1 7 8%
6. No direct reply . . . . . . . . . . . ... -9 2 1 ‘ 17 20%
District Totals 15 - 15 18 19 18 | 85
Question 3. What small jobs are done under Code 10057
I. Clear travclway of obstacles . . . . . . . . . . g - 10 17 19 18 | 73 55%
2. Saturday patrol ! I 4 8 27 20%
3. Emergency sign maintenance. . . . . . . . . . . -2 - Lo 8%
4, Empty litter barrels. . . . . . . . . . . . . 5 - - - - 3 8 6%
5. Small patches . . . . . . . . . . .. . . .= = - i - 3 Lo 3
6. Any small job onme man can handie. . . . . . . . . 2 - - | - - 3 2
7. Read traffic counters . . . . . . . . . . . . 1 - - - - - i I 1%
8. Truck maintenance. . . . . . . . . . . . . . 1 - - - - - 1 1%
9, Remave small slides . . . . . . . . . . . . . - - ~ 2 - - 2 1%
10. Assisting motorists . . . . . . . . . . . . . = = = 1 - - 1 1%
11. Checking roadside parks. . . . . . . . . . . . - = - = 2 - ‘ 2 %
12, Night patrol . . . . . . . . . . . . . . .= == e ,- 1%
District Totals 24 1 20 23 29 37 | 134
Question 4., What are your personal recomrendations?
I. No recommendations . . . . . . . . . . . . . 13 11 10 12 15 ik | 75 61%

% X
% of total number of responses per question,
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TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

i1. PURPOSE CODE 1005 - QUESTION & (CONTINUED)

Question and Type of Response

Number of Respanses
By District
I 2 3 4 5 & Totals %
Inspect entire section, then return doing small jobs 3 - ] | - - 5 L%
Code 1005 is a good charge code . - ) ] 6 - 4 - 12 10%
Confusion exists on Code |005. - 8 - L - - 12 10%
. Maintenance man should inspect section daily, - - - 1 1 3 5 L%
Roadway patrol is a waste of time - i - | | 4 3%
Keep roadway cleaner on weekends. | - - - - {5 | 1%
Use judgement when charging to Code 1005 - | - - - - 1%
Always carry extra delineators - - - - - i 1 1%
. Charge driving time only to Code 1005 - o - - - 1 #
. Charge to Code 1005 sparingly and with caution - - - - 4 - \ L 3%
Need better cooperation between maintenance men. - - - - - P 1%
District Totals 19 21 19 19 25 19 |122
111, PURPOSE CODE 1010 - TRAVELWAY - ROUTINE REPAIR
1010 a) Patching :
Question 1. What is routine repair?
Routine repair not required ro date (New facilit ¢) 1 - - = | 2 1%
Any patching on travelway by | or 2 men 19 19 18 15 15 1z I 38 747
Any patching on travelway by section man and/or crew - .- - 4 8 / 19 14%
Any patching on travelway and shoulders = 1 - - - - %
Roadway patral inspection 3 - - - - 3 2
Clear travelway of obstacles 2 - - - - - 2 1%
En;ergency sign maintenance. - ~ 3 = = = 3 %
Litter pickup . - - 3 - - - 3 %
All general highway maintenance - - - - I - | 1%
District Totals 24 21 25 19 24 19 132
Question 2. What methods are used to patch a pot-hole? '
Remove old material, square up edges, paint with tack
oil, fil1l with mix and compact with truck wheels 15 14 16 4 21 19 |99 s5o¥
Remove old material, paint with tack oil, fill with mix l
and compact with truck wheels, 3 2 2 3 ! - 15 8L
. Fill with mix and compact with truck wheels 3 2 - - 16 10 31 16%
Lay material with patrol and compact with truck wheels L - - - 14 26 137
Fill with gravel and compact with Lruck wheels 3 - - 7 3 8 |21 119
Fill with chips, spray with oil, cover with additional
chips and compact with truck wheels. - L - - - - L 2%
District Totals 28 22 18 24 53 | 1336
Question 3. What criteriaare used to determine which method shall be used?
Weather conditions 12 2 8 15 19 1 71 37
Size or type aof hole. 7 I 2 6 9 16 | Li 20
Type of surface 2 L - ;o2 ! 1 16 8%
. Only method used 2 2 5 % " = ‘ 9 %
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TABLE D (continued

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

Question and Type of Response

Condition of surface.

Availeblz (ime.

Available qaterial

Amount of traffic.

Number of available men.

Type of facility

Amount of moisture in the base material
Doesn't know

No reply.

Question 4, What materials are used?

I.

N oW

Cold mix.
Hot mix
Road ofl.

Emulsion,

. Gravel or rejects.

Chips.

PURPOSE CODE 1010 a) - QUESTION 3 (CONTINUED)

District Totals

District Totals

Question 5. Do you attempt to keep a pot-hole free surface?

1.
2.

Question 6.
i.

2.

Question 7.

Question &.
I.
2.

C W o~ O W

Yes

No.

District Totals

If a pot-hole free surface isn't the desired level

Maintain pot-holes as they become hazardous

During winter months maintain temporary gravel patches

pot-holes?

. Maintain when pot-hole is first observed

Maintain when pot-hole becomes a hazard
No maintenance required to date
Maintain as time becomes available
Maintain pot-holes twice weekly

Maintain 2-3 days after pot-hole occurs

In question 5, how do you determine when it

District Totals

Maintain when pot-hole large encugh to hold moisture

. Area foreman determines.

Uses pot-hole preventive maintenance

No direct reply

No recommendations

Patch pot-holes as they occur,

District Totals

Number of Responses
By District

201

What recommendations do you have concerning patching?

1 2 3 4 5 6 Totals %
5 - 1 - - -] 6 3%
o= - 02 ' 5 3%
] - - - 3 - 4 2%
} - - - - - ! 1%
} - - - - - | 1%
- - - - -3 2%
- - - - - 16 16 8%
- - 1 - - - 1 1%
- 4 - - - Is 8%

32 20 21 29 35 52 |89

19 17 18 19 24 17 14 40%

15 - - - 19 38 13%

13 17 118 13 18 80 28%
- 112 - 14 - 27 10%
301 - 8 7 L | 23 8%
A L%

50 40 35 45 58 58 286

18 21 19 18 24 19 |11g 98
- - - - 2 2%

19 21 19 19 24 19 121

of service, what is desired?
1 - - - - - 1 50%
- - - ] - - 1 50%
T T R

is necessary to start maintaining

4 18 13 18 17 14 gk 77%
1 1 L 1 5 3 15 12%
- I - - - 2 2%
T S 3 2%
- - - - - 1%
1 1Y
- - - - - %
ro- - - - - 1%
I
I 3 2

19 22 19 19 24 19 (122
6 9 6 3 6 5 35 28%
- 3 | 2 | 3 10 8%
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Question 1. What method is used in juint
1.
2.
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TABLE D (continued)

MAINTENANCE MENM

QUEST LOMNA | RE

. Question and Type of Response

Seat all pot-hole patches

. Always use permanent type patches

Need more routine daily patrol type parching,

Need better quality patching materials,

Patch pot-holes using two layers of mix

Always heat mix before patching pe

Square hole before patching a pot-ho

Square hole only in direction of rraf

Squaring the hole is not necessary

. Use a minimum amount of tack oil

Use round patches, !

Use diamond skaped patches,

. A BST type patch doe% a good jaob.

Use old material for base of

Present method of patching does a good

Best pot-hole patches are

. Need faster pot-hble patching sechods

Need more men and/or equioment

. Always feather adges cf patches

Do not rake patches spooth.

Tack pot-holes before.patehing

Seal coat trave lway Ften

Keep stockdri

Do not overheat @ ALEE erials

Construct better aravel roads.

. Always correct caus= of oot-ho

Enforce truck overloadi

Use flagmen, signing, and safetr,

1010 b) Joint and Crack Fi

Joints and cracks are not filled,

Clean crack, sour full of hot mater

material.

Clean crack, tack and fill with pr

Fill crack with a sturry mix

in

nes

ial

Spread a slurry mix over entire area

Fill with oil and force rejects i

, Widen cracks to 3 inches and fill wi

a

[

. Need more compacrjoﬁ for. pot-hole patches,

atching pot-t

. Clean all! faisdled material out of hole before patchi

then patchirs

Distric

nd crack fi

and add co

PURPOSE CODE 1010 a) - QUESTION 8 (CONTINUED]

ing . . = o

t stals g 22

1¢ing?

19 21

25

¥

IS

27

™~

2
27



TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

111, PURPOSE CODE 1010 b) - QUESTION 1 (CONTINUED)
Juestion and Type of Response Number of Responses
By District
| 2 3 4 g 6 Tota
8. No direct reply L l - - = 2 @ |
District Totals 21 21 20 19 24 19 | 24
Question 2., What material is used?
1, Hot road ofl . . . . . . « . . w0 4 2 2 18 13 17 ‘ 62
2. Hot tar . : 12 8 6 - 2 1 | 29
3. Emulsion., . , . . .+ . . . . .. ... 2 - - - 2 - b
L, Slurry mix ) . - 3 7 = - - e
5. Crack sealer - 2 3 - - = S
6, Premix . . . . . . ..., 5 - - n 5 2 | 18
7. Gravel or rejects. . . . . . . . . . . ... 1 - - M 513 i 16
8. Sand - - - I o 2 | I3
9. Chips. w ox @ ow e BB B G T B A B T
District Totals 24 15 18 L3 50 35 185
Question 3. What determines when you should start filling joints and cracks?
1. Cracks are filled in fall . . P TR - 8 6 9 3 - 9 l 3¢
2., Cracks are filled in spring after pavement dries out . - - - 3 7 l i
3. FI11 cracks as they occur S M . e e e e e - - 2 7 - - 9
L, 711l cracks during hot weather - - - &6 3 2 | 1
S5, Fill cracks after pot-hale patching is completed . . - - - 2 9 - | 1
6. Fill cracks when adjacent roadway surface begins to fail. 2 - | - - - 3
7. Fill cracks while patching pot-holes f 2 - - - - | 3
8. Fill when crack is ¢ to % inch wide. . . . . . . . 2 - ! - - 3 I 5
9, Area foreman determines when to maintain cracks. 2 - - - ! = 3
10. No experience with crack filling. . . . . . . . . 1 - - - - - ‘ [
11, Accumulate enough cracks for one complete days operation, 1 1 - - - - | 2
12, Fill cracks before seal coating . . . . « . . . . - 3 - - - - | 3
13, Seldom fills cracks N T T T T - 2 - - - - ! 2
4, Fill when crack is the widest, . . . . . . . . . - 3 - - = - | 3
15, Fill cracks when time becomes available . . . . . . - - | 1 - | ‘ 3
16, Crack Filling is a special crew operation. . . . . . - = - - v ‘ |
17. No direct reply . . e ! - 1 - - 3
District Totals 19 15 15 22 22 20 | 113
Question 4. What is your recommendation on joint and crack filling?
l. No recommendations . . . . . . . . . . . . . 8 4 & 3 5 7 |33
2. Present methods are not very effective. . . . . . . 2 5 3 1 & 6 i 13
3. Cracking is good indication that major repair is needed . | - 3 - 3 -7
L, Seal coaring is good preventive maintenance . . . . . - - - 4 - 2 6
5, Need a more flexible filler material g = i W {EE ¥ 2 - 3 - = -
6. Cracks should be filled as they occur . . . . . . . - - - 3 1 =1 4
7. Roadmix fines seal cracks better than tar . . . . . . 3 - - - - - I 3
8., Fill crack in cool weather when crack is widest. @ W 1 - - - # -
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TABLE D (continued

MAINTENANCE MEN QUESTJONNAIRE RESPONSES

141, PURPOSE CODE 1010 b) (CONTINUED)

Question and Type of Response

9. Should fill cracks more often,
10, Present methods do a good job. .
11, Clean crack before filling with material
12, Seal cracks on a regularly scheduled basis
13, Mix cement with crack oil for better honding.
\4, Backblade rejects to crack with patrol
15. Thin crack oil with gasoline for better penetration
16. Crack filling is good por-hole preventive maintenance.
17. Always heat crack sealing oil.
18, Use tar filler instead of roadoil
19, Hairline cracks cause no problems
20. Fill cracks only during hot weather, . . .
21, Construct thicker mat to prevent cracking.
22, Filling cracks in fall seals out winter moisture
23, Use only a heavy roadoil for Filling cracks
24, Use a slurry mix for crack fiiling
26. Fill in late spring when crack Is small to save on oil
District Totals
IV. PURPOSE CODE 1020 - TRAVELWAY - SPECIAL REPAIR
Question . Whar determines the difference hetween Code 1010
1. Code 1020 not used by maintenance man
2. Code 1020 used when working with special crew
3. Code 1020 used if extra equipment is required
L, Determined by area foreman.
5. Code 1020 used when working with shed gang crew. .
6. Code 1020 used when working with shed gang crew only if
working outslde own section .
7. Doesn't know
District Totals
Question 2. Are these criteria always used?
1. Yes “ oo % em
2. No. . e wm e
3, Determined by district office. i .
L. Doesn't know
5. No reply.

Question 3.

1,
2.
3.

District Totals

Better equipment than that maintenance man uses.
Same material as maintenance man uses

Better mateérial than maintenance man use:

)

(CONTINUED)

Number of Responses
By District

! 2 3 4 5 6 Totals

[ T B
- 4o - - - 4
- 1 - - - - |
5 - - 5

- - - )

51 & - - |
e I
- - - - 6 - 6
- - - -2 - 2
- - - -2 - 2
e [
B !
L )
- - - - -2 2
- - - - -2 2
- - - .- |
.= i imr oim i
18 14 15 19 22 21 109

and Code 10207

(KT 1 R - B R b A 65
5 9 2 8 16 Ly
- = 2 = 3 5
o= = = = = 1
- - & o= )
S 8
e T 5
19 21 19 27 24 19 |29
I 7 5 19 23 17 85
- - - - - |
1 |
3 - - - - 12 5
i Wl L.
19 21 19 19 24 19 |21

14 - -

What repair standards concerning aggregate, asphalt, and rolling are used?

18 22 16 65
18 20 19 71
13 - B

24

36
397
2%



TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

IV, PURPOSE CODE 1020 - QUESTION 3 (CONTINUED)

Question and Type of Response Number of Responses
By District
2 3 4 5 6 Tos

Standards are not as rigid as those for maintenance man . 1 - - - - -
Standards determined by special crew ., . . . . ., - - 2 - ~ = 2

No direct reply . . . . . . . . . . . .. - 21 17 - I - | 39

District Totals 24 21 19 37 Lé 35 | 182

Question 4., What condition must a small section be in before it is torn up and the section

patched? _
I. Any major repair on a section, . . . . . . . . . 6 ] 5 - - L | 16
2. Section larger than shed crew can handle . . . . . . 5 - - | 1 6 13
3. When roadbase is soft . . . . . . . . . . . . - - - 14 15 - 29
4. When surface is entirely worn out . . . . . . . . - - - 12 10 - 22
5. When section is greater than 50 feet long. . . ., . . - - - - - |
6. When section is greater than 100 feet long . . . . . | - - - - 2
7. When section is greater than 1/8 mile long . . . . . | - - - - | 2
8. When section is greater than /4 mile long . . . . . ! - - - - 3 4L
9. When section is greater than 1/2 mile long . . . . . - - - - - 2 | 2
10, When section is greater than | mile long . . . . . . - - - - - I |
11. District office decides when to tear up section. . . . - - - 1 - - | ]
12. When section requires more than 10 loads of premix. . . - - - - = |
13. No experience to date with this operation. 3 - - - = = |3
b, No direct reply . . . . . . . . . . . . . . ko2 0 1 - - |39
District Totals 21 21 19 29 26 20 | 136
Question 5. What is your opinion on patching small sections?
1. Specis’ row does a good job . . . . . . . . ..o 11 - - - 1 a2 | 2
2. Tear up section only a last resort . . . . . . . . = - - 3 11 - | 1k
3, Should use special crew more often . . . . . . . . 1 - - 2 1 -
L, Seal all patches . . . . . . . . . . . ... - 1 - - | - Z
5. Proper maintenance eliminates the need for 1020 code . | 2 - - - - - 2
6. Not pleased with special crew work . . . . . . . . | - - - - - i
7. Need more men . . . . . . . . . ... - - - 2 - 3
8, Tear up section only when soft spots are present ., . - - - 2 - - Z
9. Need more travelway sealing . . . . . . . . . - - - 2 - -2
10. Tear up a section only during warm weather . . . . - - - 1 - - |
1. Need more co-operation between shed and special crew . - - - i - - I i
12, Only use hot mix for patching small sections. . ., . . - - - | 1 - 2
}3. Build stronger bases to prevent breakup . . . . . . - - - - 2 - 2
4. Very seldom patches small areas . . . . . . . . . - - - - 1 -
15. Shed location determines amount of special crew help . . - - - ¥ - I 1
16. No opinion . . . . . . .+ . . . .+ . . . . ., L 2019 6 8 3 A

District Toials 19 21 19 20 26 19

~
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MAINTENANCE MEN QUESTIONMA|RE RESPOMSES [CONTINUET
V. PURPOSE CODE 1021 - TEAR P “ND RELAY
Question and Type of Respanss Mumber of Responses
By District
| 2 3 4 5 B Toual
Question |. What criteria are used to determine when it is neces o tear up a section and
relay it?
|. Code 1021 not used by maintenance man . A - ) 1 - =2 157
2. When surface is entirely worn out . 13 7 12 23 11| 710 507
3, When roadbase s saft 2 2 12 4 10 ’ 34 25¥
L, Tear up only as a last resart, . 2 a - - 7 |
S, When section is larger than shed crew can handle - - - |
6, Badly cracked surface mat - = g - - - 1 : 4
7. Travelway Uiln-“rr is too rich with ail - - - - 2 - | 7 1'%
8. Doesn't know ! - - - | | 3 2%
9, No direct repily . 2 - - - - - ‘ 2 |
District Totals 21 22 2) 25 29 22 | b0
Question 2, Who determines these criteria?
1., District office i B & 8 18 23 1B [ 91 91%
2, Area foreman : L n i - i 7 7%
3. Maintenance mar G - - 1 - - - ‘ | 1%
L, Doesn't know . - - - - - I | | 1%
District Totals 19 7 13 18 2k 19 | 100
V|, PURPOSE CODE 1G22 - HALF SOLE
Question |, What criteria are used to determine when it is necessary ro nalf sole a section?
1, Code 1022 not used by malnrenance mar . - 8 [ - = - | 13 0¥
2. Wher section has salld base hut poar surface, L 13 118 24 4 64 52
3. When surface is rough and expensive to maintain, = 12 - 7 = - 14 33 274
b, When wider traveiway is desired . - - - - I ! 2 2
5, When motorists complain about rough surface | - - - - - 1 1
6. When section too large to maintain by hand methods. - - - - - 1%
7. Doesn't know 3 - 3 | - i 8 &7
8. No direct repl - - - - 2
District Tatals E 23 19 19 24 20 I
Question 2, Who de ines these crireria’
Dist off V7413 17 17 18 | 93 86
2, Area foreman 2 2 1 2 F 3 II 4 I3
3. Doesn't know . - - - = - [ i
jistrict Totals 19 13 14 19 2k 19 | 108
Vi, CODE 1023 - SEAL COAT
Question |. What criteria are used to determire when jt° is necessary to seal coat a section?
i. Not used by maintenance man - kb - - - | & 2
?. Surface dried out and cracked. . g 3 & 10 16 14 | Ak 36
3. Wearing surface [s worn off . . . . 2 -2 5 | 3 g
L. Seal coat all new roadmats., . . i - - - b g 1l
5. Seal coat all patches - - - 16 - | i}

TABLE D (continued)
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TABLE D (continued)

MAINTENANCE MEN QUESTIONNATRE RESPONSES (CONTINUED)

Vi1, PURPUSE CODE 1023 - QUESTION 1 (CONTINUED)

Question and Type of Response

Number of Responses

By District
1 2 3 4 5 6 Totals %
Done on a regularly scheduled basis. - 3 - 7 4 ] 15 8%
When moisture is getting into base material be- 2 - - - 3 2%
Seal coat over rich oil spots. - - - - 2 - 2 1%
Doesn't know - 9 - - - - 9 &%
No direct reply - - N - - - ] 6%
District Totals 23 21 19 19 69 27 17¢
stion 2. MWho determines these criteria?
Dist-ict office 17 16 19 19 24 19 | 114 97
. Area foreman - 1 - - - - 1%
No reply. 2 - - - - - I| 2 2%
District Totals 19 17 19 19 2& 19 | 117
i1, PURPOSE CODE 1030 - SHOULDERS AND SIDE APPROACHES
No shoulders - i - - - - 11007
1030 a} Blading or Pulling Shoulders
stion |, What criteria are used to determine when a shoulder should be pulled?
Shoulders are not pulled 7 06 4 2 1 12 | 31 21%
When shoulder material pulls away from oil mat 7 9 11 11 16 5 “ 59 417
Paved or BST shoulders are not pulled . 3 3 3 - | oo 8/
Pull shoulders each spring or fall 1 2 2 6 2z 3 |16 1%
When shoulder is rough and out of shape - - - I 5 - 6 4%
Shoulder pulled to control weeds. ] 3 - - - L 3%
Pull shoulder after severe storm runoff 2 - ~ - - - ’ 2 1'%
Available equipment Po- - - - - 1 1%
Pull shoulder when ditches fill up with material - - - 4 - = Lo 3%
When sod builds up above oil mat. - - - - 1 - 11 87
District Totals 22 22 20 24 36 21 145
stion 2. Who determines these criteria?
District office 6 - g 2 2 12 2 24
Area foreman 12 15 10 12 19 L 72 6L
Maintenance man | - 1 5 2 1110
No direct reply - 2 - - - - 2 2%
District Totals 19 17 16 19 23 18 |112
stion 3. How is the operation performed?
Pull material from ditch with patrol and blade back over
shoulder with patrol or snow plow 8 11 10 15 18 6 | 68 81
Haul in new material. - - 3 2 3 - 8 1C
Pull material! from ditch and haul off - - - 2 4 - 6 7
Doesn't know | - - - - - | 1%
No direct reply - [ e 19
District Totals ~ § 12 13 19 25 & | 8&

207



208

TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)
VIll, PURPOSE CODE 1030 (CONTINUED)
1030 b) Replacing Material
Question and Type of Response Number of Responses

By District
| 2 3 [ 5 6 Totals

Question 1. How big does a hole or low spot in the

shoulder have to be before new material is
used to fill it?

1. Filled when hole becomes a hazard 7 3 | - | 23 197
2. No particular size of hole. 22 77 - - ‘ 18 15%
3. Keep holes fFilled as they occur . . . . . . . . . - - - 5 1 - i 16 13
4, Filled when 1-3 inches deep . . . . . . . . . . =~ 6 6 1 - 2 5 15 124
5. When material not availahle te pull. s = - = 2 9 77
6. No maintenance required. - 2 N - = | l 7 5
7. Holes or low spots in shoulder are not filled . . . . 2 3 - - - - | 5 4
8. When edae of oll mat is exposed - - 3 - 4 7 8%
9. Depends on hole location not size ., . . . . . . - - - 2 - 4 b 5
10, Fitl shoulder holes as time hecomes availahle - - - 2 2 - | L 3%
11, Holes must be large enocugh for one truck load - - - - - ! I 1%
12, Holes Filled during pulling operation = | - - - - ! I
13. Holes filled when business men complain about dropoff, - - ] - - - i |%
14, Holes must regquire 4-5 shovels Full of material p - - - - - 2 2 2%
15, Holes must require 2 cubic yards of material. . . . . - - - - - 1 | 1%
16. No direct reply o - 3 - - 2 5 4%
District Totals 19 20 19 20 2L 19 121

Question 2. What type of material (s used?
1. Gravel or rejects, . . . . . . . . . . . . . 13 13 13 19 19 18 g5 65/
2. iFemia. © < & on o v o owmom oo . . ... 4 - | 5 21 | a2, 22
3. Any available material . . . . . . . . . . . - 306 4 - - 13 9
L. Large boulders covered with gravel . . . . . . . . - - 5 - - 6 4l

District Totals 17 16 21 33 Lo 19 | 146

Question 3. |s the material compacted about the same as the original shoulder material?

PooYes o 0L Lo L e e e 8 2 12 17 23 17

| 79 732
2.No .. ..o 32 ; 29 27
District Totals 17 15 15 19 24 18 108
Question 4. s water used to help compaction?
Voo Yes . oW 5 = 2 p o2 2 7 6l
2. NeL ... .. ..o.od7o1m 1% 18 22 16 1ol gL

District Totasls 17 15 15 19 24 18 | 108

Question 5. s material replaced as holes appear or are holes allowed to accumulate and are all
filled at the same time?

|, Holes in shoulder are allowed Lo .ccumulate . . . . . 14 7 5 8 13 11 | &8 547

2, Holes are filled as they @ccur . . . . . LW E 33 4o 1 7 3B 35/

3. Holes are filled only when ditches are pulled . . . . - 3 6 } — - o 9y

L, No direct reply . . . . . .+ . . . . <. - 2 - - - - 2 2%

District Totals 17 15 15 19 24 18 |08
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Vitl., PURPDSE CODE 1030 (CONTINUED)
1030 ¢) Erosion Control
Question and Type of Response Number of Responses
By District
| 2 3 4 5 6 Total
uestion What methods are used Lo control erosion of the shoulder?
l. Allow natural vegetation to grow, 6 - - 10ozo ) 63 34
2. Backfill eroded areas - 113 9 10| 4l 22
3. No control used - 10 7 ] = ] \ 19
., Shoulder erosion is not a problem ~ 7 8 ~ - - ! 15 §
5. Uses drainage curbs | - - 2 4 i |12 f
6. Uses diversion ditches Looo- - - 2 | )
7. Plant grass seed 1 - - 3 | - 5 3
8. Construct retaining walls - - - ] L -
9. Place large rock in eroded areas. | I ! - - 4 ?
10. Riprap eroded areas - - - 2 = | 3 2
V1. Reshape shoulder slopes. ] - - - = 2 |
12. Spray shoulder with road aoil - | - - i - y
13. Install downspouts and asphalt aprons - - 2 - - 3 3
14. Plo ow and the ice ridge of f shoulder - - - - 2 l 2
15, Keep culverts and ditches open - - - - - | | 15
District Totals 36 20 19 31 39 Ll | 186
Question 2. What criteria are used to determine when to use erosion control methods?
1. Used after erosion occcurs 8 - 113 g 10 i L1 47
2. Done during construction 5 1 - - 2 4 ; 12 l
3. Severe washing problem . 2 - 1 2 4 1o 12
L. Steepness of eroded shoulder slope - - - 2 g - 8
5. Whern vegetation will not grow. - - - } L= : 5 B
6. Amount of water flowing. . . - - - ! - - ! I I
7. Use control before each spring runoff - - - - - 2 ‘ 2 2
8. Amount of snow and ice on shoulder - - B - = | | 1
9. No diract reply 2 2 2 - | 1l 8 9
District Totals 17 3 4 18 23 22 .1 7
Question 3. How often is control used?
|. Permanent type control 5 | - 5 3 5 37
2. Seldom used. 2 - - 2 1 e 24
3. Used oniy as needed after erosion occurs - - 2 1 = |
4, Used fh spring and/or fall - - - ] - 2
5. Used approximately once each year 3 - - - - - | 3 7
6. Used frequently - - = - - 2; 0 2
7. No direct reply 2 | | - - ! 5
District Totals 12 3 3 & 8 11 | kI
Question 4. How do you determine which method to use?
1. Frequency of occurence i - - - - z 6 20

TABLE D (continued)

MATNTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)
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TABLE D (continued)

MAINTENANCE MEN QUESTIONMAIRE RESPOMNSE INT INUED)

VIIl., PURPOSE CODE 1030 c) - QUESTION 4

Question and Type of Re

ponses
tebrict

_ 3 4 5 6 Totals %
2. Slope of eroded shoulder . ., . . | . - - - 3 1 5 16%
3. Only method used . . . . ., . . . - i ! - - - 2 6%
4, Condition of water flow. - - - i 2 6l
5. Location of eroded area. . . . . . - - ] - 12 6y
6. Cause of erosion . . . . . . . . . - - 1 1] 2 6%
7. Severity of erasion 2 - - - , 2 6%
8. Type of soil in area. . . . . . . - 5 & - ho13%
9. No direct reply . . . . . . . . ) 2 | - ! 6 20%

Question 5. Is grass planting ever used on

1. Yes . . J @ #: e~y & & o & @ ¥ O3 @ & - - El 6 ) | 23 19%
2. No. . . . . ... 1713 o 18 17 | 86 72%
3. Doesn't know - = - - - ! 1 1%
L. No direct reply . . . . . . . . 3 5 - - 1 | 10 8%

9 2k 19 [120

Question 6. Does the use of weed sprays around guardrails,

bridge abutments, culvert headwa
1. Yes . w s & o % % & @ta % SR - - - 1 1] 6 5%
2.N0. . e 2 13 16 18 14 | 76 63%
3. Doesn't spray weeds 4| 35 29%
L. No direct reply . . . . . . . . ‘ - - 3 - - -ll 3 3%
2013 19 24 19 | 120
Question 7. What are your personal recommendal [ i ) ontral?
1. No recommendations . . . . . . . . . W 2 I L B 69 567
2. Construct flatter shoulder slopes . . . . . . . 2 - 2 2 9 7%
3. Allow natural vegetation to grow. . . . : P2 3, 3 9 7%
4, Plant grass on shoulders . . . . . . 5 : -z - - Lo 3%
5. Weed sterilants should be used with caution . - - - - ] 4 3%
6. Use course material on shoulder to pre. ; - 7 (2 - 3 2%
7. Spray oil seal on shoulders . . . . . S - I I | 4 3%
8. Keep sod cut down below travelway surface i - - - | 2 27
9. Should use more drainage curb, . . . . . . - | - - - 2 2%
10, Proper shoulder compaction reduces =rosion PRI - - - - - | 1 1%
11, Natural vegetation is a continual erosion co . 1 - - - - ‘ 1 1%
12. Grassy shoulders hold too much moisture | ‘ , y = - - - 1 1
13. Always backfill eroded area with gra.e| i oW - - - - - ‘ i 1%
14, Place a clay material on shoulder to : i - - - = Z 1%
15, Make farmers control waste irrigation wates - - - - ; \ 1%
16, Erosion of shoulder has not been a2 noi - i - - - 1%
17. Should BST or pave all shoulders., . . . . - ! - - 1
18. Plow snow completely off shoulders L - [ - - 1%



TABLE D (continued)

MATNTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

VI, PURPOSE CODE 1030 ¢) - QUESTION 7 (CONTINUED)

Question and Type of Response

19, Need more retaining walls

20. Do not drive on wet shoulders.

21. Install drains in problem areas

22, Make ditches large enough to handle drainage water.

23. Asphalt aprons provide good erosion cantrol

District Totals
1030 d) Reshaping - Shoulders
Question 1, What determines when shoulders should be reshaped?
1. Shoulders not reshaped

. When edge of oil mat is exposed
. When the shoulder is rough and torn up.
. When shoulder sod is higher than edge of oil mat
When shoulder doesn't drain properly
When a wider shoulder is desired,
Dore annually in spring or fall
Excessive weed growth

., When shoulder washed out

o W 0 ~N O EwN

. When shoulder slope is too steep.

. Not familiar with operation
District Totals
Question 2. How is reshaping accomplished?

1. Pull material fror ditch with patrol and blade back over
shoulder with patrol or snowplow.

Haul in new material,
Reshape with hand tools,

Cut shoulder sod off with patrol.

(6, I e B VNI )

No direct reply
District Torals
Question 3., Is any standard slope used?
1. Use any slope that will drain water.
2, Try to maintain original slope

District Totals

Question 4. MWhar is the purpose of the reshaping?
I. To establish good drainage.
2. To provide stability to travelway surface,
3. To maintain a reasonable slope
L, To maintain origlnal shape.
5. To present a pleasing shoulder appearance.
6. To control weeds
7. To provide wider shoulder width
8. No direct reply

District Totals

Number of Responses
By Districe
| 2 3 4L ¢ 6 Total
- - -2 - - 2
e 2 2%
T I V4
e I
- - - - - i Tk
21 20 19 19 24 19 [1I22
3 8 6 - 3 &% 25 184
5 17 100 2 43 327
5 - - 13 1 4 23 17%
L I 17137
30~ - 3 - 5 |11 8
I Lo 3%
S T 32
A N
B |
- - - - - 3 { 3 2%
2 - - - - 113 2%
19 2% 19 26 28 23 136
o121 13 75 4%
- 18 3 1 17 17
I M L L7
2 - - - - 3 3
e L 2 2
5 1z 13 22 25 15 01
b1z 12 129 10 | 59 63
o - 17 12 5 35 37
b 12 13 19 21 15 | g9k
6 5 8 4 14 9 | L& Lo
7 2 2 3 - 3 | 17 15
- by 7 - 14
3 - -1 i - L1z
Lo -2 5
-4 - - - - L 4
B S T R T
B I P
20 15 14 24 23 17 [113

211
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MAINTENANCE MEN ¢

TABLE D (continued)

ViIYl, PURPOSE CORE 1030 d) (CONTIHUED)

Question and Type of Responze

UESTIONNAIRE HESPONSES (CONTINUED)

Number of Responses

By District
I 2 3 4 5 & Totals
Question 5. After reshaping has been completed, s the shoulder rolled tc compact it?
1. Yes 6 - [ 5 10 33 36
2. No. ... .. B o286 56 1%
3. No direct reply - | - x 2 > 3 3
District Totals 14 12 13 19 23 11 | 92
1030 2} Parching ~ Paved or Bituminous Treated Shoulders
Question 1. What standard is used for shoulde: patching?
|. No BST's or paved shoulder 10 R X R A 8 66 55k
2. Uses main travelway patching standaris 8 10 6 2 11 1; Le Lo
3. Add 3 sole patch over broken up wree I I = = o= 2 29
Lk, Remove old material and fill witr prem - - = = - ! 1%
5. No maintenance reguired 1o date N 2 ] = = = 3 2%
District Totals 13 20 13 19 24 19 | 120
Question 2. What criteriaars used 10 determine this standard?
1. Shoulder considered part of travelwa Lo W oa B 7 10 5 1 [ 5 sk 6T
2. Size and depth of pot-hole or failed ares L | | 2 - - - i BL
3. Type of shaulder | - - - - 3 L 8
4, No direct reply =z = g I 53 9 1
District Totals g il 7 2 1n 51
Question 3. What criteria are used 1o deterqine when shoulder patching is necessary?
1. Shoul!der patchey as hales appaa: 8 4L - 2 B 1o I 3z 63%
2, Determined by amount of hreak-up. - / £ a - - 13 257
3. Accumulate enough holes for one compléle days operation . ! - = === 2%
L, Number of complaints. - - a i -
5. Patched after travelway is patched , . L - - - - - | ! j %
6. No direct reply - - - - 3 = 2 67
District Totals 9 11 7 2 11 11 | 5l
Question 4., What guide is used to delermine when a patch is no longer practical and an entire
section is replaced?
1. Rough, broken-up section of shou!de: B L - 4 2 7 7 24 47%
2. Number and size of hole: 2 11 - - < - 13 25%
3. Shoulders are not patched - - ! = = = ! 2%
L. Area foreman determines - - | - . B 1 o
5. District office datermines S i = & 3 1%
6. Only has had pat-bole type fai L L - - - - - 3 3 y !
7. Doesn't know 2 - - - - - 2 &L
8, No direct reply L L | 6 2%
District Totals 9 Il 7 2 11 11 | 51

Question 5. ls the material used for

the main travelway?

Yes

the parch the same gquality as that

9

1l

9

used for a pat-hole in

1| 49 961
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TABLE D; (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONT INUEL
Viil. PURPOSE CODE 1030 e) - QUESTION 5 (CONTINUED)

Question and Type of Response Number of Respornses
By District

2. No direct reply

District Totals 9 N 7 2 L 51
163C f) Surface Treating - Shoulders

Question 1. What criteriaare used to determine that a shoulder surface treatment is necessary?

.« . . . . & 20 16 16 20 ~ 78 62%

I. Not cone by maintenance man

2. When wider travelway is desired . ., . . . . . . . 8 - ) 1 3 2 25 20k
3. When gravel shoulder is conlinuai probiem. . . . . . - = ) 2 - 6 S Th
L, When travelway mat edge needs additional stabilitcy. . ., 2 - - - - 3 5 Lz
5. Used for weed control on shoulder . . . . . . . . 1 - - - 1 1 3 2
6. District office determines. . . . . . . . . . . 1 - 1 - - - ! 2 2%
7. Area foreman determines, . . . . . . . . . . . 1 - - - - - ! ! 1%
8. Not familiar with operation . . . . . . . . . . - - - - - 2 | 2 2%

District Totals 19 20 19 19 24 24 [ 125

Question 2, In what ways does the cross-section of the shoulder differ between a gravel shoulder

and a surface treated shoulder?
1. No difference between cross-sections 3 - - 3 f 1 8 20/
2. BZT -houlder is wider than gravel shoulder T 7 7%
3. Gravel shoulder is thicker. . . . . . . . . . . 2 - - - ~ - 2 5%
4, Doesn't know 2 - 2 - - - L 10%
5. No direct reply 2 - ] - 3 13 19 48%
District Totals 13 - 3 3 4 17 | 4o
Question 3. What types of treatments are used?
1. Apply seal coat in one or two layers , . , , ., ., ., 10 - 3 3 3 17 36 71%
2, Construct asphalt mat , . . ., . . . . . . . ., 2 - - - - 9 1 21%
3, Apply penetration seal . . ., . R, 1 - - - I - | 2 L
L, Doesn't know . . ... ... ... | I
5. No direct reply . . . . . . . . . . ... | I I 2%
District Totals 15 - 3 3 4 26 5
Question 4. What determines the type of treatment to be used?
1. Only uses one method. . . . . . . . . . . . . 2 - 1 2 - - 5 12%
2. District office determines S e e e 2 - - - - 3 gl
3. Area foreman determines T . ! - - - - - ! 2%
L. Type of availal base material . . ., . . . . . . - - - - | 2 5%
5. Type and amount of shoulder use . . . . . . . . . = - - - - 8 8 20
6. Doesnit know . . . . . e 7 - B o= ¢
7. No direct ply. -« o Lo } - 3 7 ;

1030 g) Replacing Large Failed Areas

Question |, What determines when a large faiied area should be replaced?

1. Replace as Lhey occul v . L L. e e 3 H | 5 g 11 33 27%
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Replace material before oil mat breaks off

TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

Question and Type of Response

PURPOSE CODE 1030 g) - QUESTION 1 (CONTINUED)

Replace when shoulder is worn away and dropoff is

VI,
2
3=
hazardous

Question 2,

Ts

Question 3.
I

o owoN

Question 4.

l.

O W o0~ O

@~ O FoweN

o ~N O oW N

Replace material as time becomes available

Presently material not replaced

District office determines.

Replace material after travelway is patched

No maintenance required,

No direct reply

Gravel
Premix

Rock .

Pit run material

Rejects

What type of materials are used?

Original material.

Dirt
Sand

Removed to sol

d

To what depth is the failed material

material

. Not removed, add additional material

Removed approximately 12-18 inches deep

Removed approximately 2-3 inches deep

Not removed below ditchline

. No direct reply

What standards are used in reconstr

Districe

District

Try to maintain original or better standards,

Rebuild section with gravel and surface with pr

Rehuild section with gravel

Place 3

Rebuild

Reconstruc

Doesn't know

No direct

rei

sectior

t with

Ty

sole over original shoulder mat

with premix

a French drain to remove water,

District

. When shoulder material is broken up or washéd dway .,

X

Totals

Tota

removed?

Number of Responses
By District
12 3 4 5 6 Totals 7
g - - 7 L 2 I 22 18%
T
- - - 4 2 2 ‘ 8 6%
-9 2 - - - 21 17
2 - - - - - 2 2%
- - 8 - - - 8 6%
- - - - - Y
S S BT V¢
! - 9 - 3 | b 1%
xa_?ﬁmiﬁ_—ﬁTﬁﬁfgiT#—TﬁT
g - - 18 16 13 56 37%
19 6 16 8 50 33%
- - - 8 12 - 20 13%
- - - - L 14 9%
= - 1 1 3 - 5 3%
2 - - - -2 Lo 3%
L . %
e 1%
2 10 4k 48 27 | 151
8 - 11k 16 7 Le  53%
8 - - 3 1 11 23 26%
T 3 3%
[ S B 1113%
- - -2 - 3 37
- - - - 2w
51 0 15 20 9] 88
= - 18 30 35%
} - 2 14 - 18 20%
30- - 9 4 - | 16 18%
5 & - = - - i 5 6
2 - - - - 6 T
N IRV
I
- 2 ! [ 77



By District
2 3 b 5 £ Tou
Question |. What areas along your section require mowing?
1. Completely mowed section 18 13 12 15 20 19 | ¢
2. Section not mowed. 1 Vo2 2 - IS
3. Mow approximately 507 of section. - 4 5 - 3 - . I
L, Mow approximately 25/ of section. . - - - - ) - ]
5. Paved section mowed, gravel section not mowed - - - 2 - - 2
6. Only mows flat area - | - - - - !
7. Only mows seeded areas - ! - - - -
8. No direct reply - o-- - =
District Totals 19 21 19 19 24 19 121
Question 2. What determines when you should mow them?
1. General weed and grass height. g 20 6 ! - 2 38
2. When mower is available. L | 9 7 9 L 1
3. When grass is 6 inches high ] - - - - - |
L., When grass is 8-12 inches high ] - - 10 10 8 \ 29
5. When grass is 12-18 inches high 2 - - | 2 ([ 6
6. When grass is approximately 3 feet high - - - - 2 = b i
7. Mowed 2 or 3 times each vyear 3 3 2 15 31
8. Mowed annuall e T i
9 as time becomes available 2 ¥ 3 - " 1 |
10. Area foreman determines. | - - - - - I |
District Totals 23 23 22 21 42 25 | 156
Question 3. To what height do you mow?
}. Mow as low as possible 3013 7 1 5 4 ! 33
2. Mow to 1-3 inches high | - - 5 - 2 8
3. Mow to 3-5 inches high 12 3 5 11 20 6| 357
4. Mow to 6-8 inches high 2 3 4 - | 70 17
5. Mow to 8-12 inches high. S B N
District 18 20 17 17 26 2f 118
Question 4. Does the height very with the type of area being mowed?
1. Yes 15 14 11 17 23 19 9
2. No. 3 6 6 - } - 16
District Totals 18 20 17 17 24 19 |
luestion 5, Whatr equipment is used to do the mowing?
1. Sickle mower is used, 15 7 11 14 19 18 | gh
2. Rotary mower is used. 1w 6 5 8 12 ¢
3. Combination rotary-sickle mower is used - - 2 - - 3
L. Uses hand scythe T
District Totals 26 23 18 23 31 24
Question 6. What recommendations do you have concerning iLne nowing operation?
1, No recommendations L 17 5 | 8 6 L
2. Need more and better mower. . 3 - 9 15 13 1 41

TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE 'RESPONSES

IX, PURPOSE CODE 1032 - MOWING

Question and Type of Response

(CONT iNUED)

Number of Responses

~N

215
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TABLE D (continued)

1 1
5 T T

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

IX. PURPOSE CODE 035z - QUESTION 6 (CONTINUED)
Question and Type of Response Number of Responses
By District
1 2 3 4 5 6 Totals
3. Design flatter slopes for mowing. . . . . . ... . 3 -« - 3 - 3 )
4. Need to mow more often . . . . . . . . . ..o, M- - 3 2 - 6
5. Use weed spray to facilitate mowing operation . . , - I - - ] ! 3
6. Mow as low as possible s - - - - 2 3
7. Cut grass before it blooms and goes to seed . . . ., . - - 2 - - 1 3
8. Mowing late in the season helps to prevent snow drifting. 1 - - - - I 2
9. Should mow complete right-of-way. . . . . . . . ! - - - I - 2
10. Allow maintenance man to mow own section . . . . . |, 1 - - - 1 - 2
1. Assign one man to mow each maintenance area . 1 - - - - - 1
12. Mowing is a secondary malintenance operatjon . . ., . ., 1 - - - - - }
13. Pick up trash before mowing . . T . i - - - - - ]
14, Remove all grass from shoulder area. . . . . . . . - 1 - - - - t
15. Need a combination sickle-rotary mower. . . . . . . - ! - - - - i
16. Harrow gopher mounds before mowing . . . . . . . . - - 1 - - - 1
17. Need puncture gproof tires on mowers., . . . . . . . - - i - - - 1
18. Use bzlloon tires to prevent slipping on shoulders ., . . =~ =« « - - 2 2
19. Rotary mowers are best for shoulders . . . . . ., - - - - - ] |
20. Sage brush is hard tomow . . . . . . . . . . . - - - - - ] ]
District Totals I8 20 18 22 26 19 123
X. PURPOSE CODE 1033 - TRASH GATHERING
Question 1. What do you use to determine when to gather trash @long the right of way?
I. Roadside trash not picked wp . . . . . . . ., . . - | - - - - 1
2. Noticeable trash picked up daily., . . . . . . . . 2 6 7 8 16 7 L6
3. When roadside has trashy appearence. . . . . . . . 7 - 5 6 3 2 23
L. Gathers trz:sh sach sprina and fall . ., . . . . . . [ 2 b5 7 29
5. Trash gathering is a fill-in job. , 8 ! > 4 8 7 33
6. Yearly project. . . . . . . . . ... 2 - - 6 - 19
7. Spring project. 3 - - - 5 9
8. Fall project . . . . . . . . . L. ) I - 4
9. Trash gathered on a weekly ba-is. . . . . . . . . - - - - L 3 7
10. Trash gathered once each month . . . . . . . . . - - - ! - - ]
11, No direct reply . . . . . . . . . . . .. 1 i - - - - 2
District Totals 23 24 19 29 46 31 174
Question 2. Do you clean the complete right-of-way or just the barrow pit?
. Complete right-of-way ts cleaned. . . . . ., . . . 17 4% 10 6 12 16| 75
2, Barrow pit is cleaned and any noticeable trash picked up. - 2 8 11 11 - 32
3. Ciean only the barrow pit . . . . . . . . . . . 2 3 ! 2 1 3 12
4, No direct reply . . . . . . . . . . . . . . - - - - - I
Disrrict Totals 19 20 1¢ 19 24 197] 120

%

Y

5%
2%
2%
2%

1%
1%

1%

1%

¥
274
107
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TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

X. PURPOSE CODE 1033 - QUESTION 3

Question and Type of Respanse Number of Responses
By District
| 7 3 N 5 6 Totals

Question 3. s any type of equipment used to assist in trash gathering?

I, No equipment or other aids are used. . - 3 13 16 1l 6 12 61 hLa;
2. Uses a rockfork or pitechfork . . . . . . . . . . 13 2 - - 2 7 19 15
3. Uses a bucket , . . . . . . ., . A . 1 - ] 4 i 1 18 147
L. Uses a gunnysack . . . . . . . . . . ... L4 I -z - i qr
5. Uses a spud basket . . . . . . . . . . . L. 3 - - - - L 7 B
6. Uses a sharp stick . . . . . . . . . .. .. - - 2 2 - 5 4
7. Uses a front end loader. - i - - - - } |
8. Boom on truck lifts litter barrels - - - 2 - - 2 2
9. Uses boxes . . . . o E s g s W W w el . - - - - 1 - i 1

District Totals 24 20 19 19 24 1g | 125

Question 4. Do turnouts require more attention than general right-of-way sections?

I.¥68 . . v . woa e = ow w2 E.ow o wmo. oo 1@ w3 Wy o ‘ 53 Ly
2, Mo, . . . . . . . . . . . . . . . . . . 5.9 17 5 11 7| 59 ug
3, Mo turnouts on section . L. S 4 - - - p 1 ‘ 7
L. Nec direct reply . - [ - - - - J 1%

District Totals 19 20 19 19 24 19 | 120
Question 5. Does Code 1033 include litter barrels?
PoYes .. ... . . . . . . . . . . . ., 10 19 19 17 21 13 | 99 82/
2. No. - - 2 “ 5 | g
3. No litter barrels on section . . . . . . . . . . 5 2 - - 3 ] | 1 g
Dictrict Totzls 19 21 19 19 24 19 | 12
X1. PURPOSE CODE 1034 - SPR»"«Y.ING AND WEED CONTROL
. No spraying done on section . . . . . . . . . . 2 183 305 4 | 35 100
1034 a) Guardrails
Question |. How often is spraying and weed control performed?
1. No guardrails on section . . . . . . . . . . - - I - -2 3 4y
2. Guardrails sprayed annually . . . . . . . . . . 1l - - 16 15 7 49 57,
3. Guardrails sprayed every 2 years. . . . . . . . . ? | | - 2 2 8 g%
L, Guardrails sprayed every 3 years. . . . . . . . . Looo- 11 - = - 5 187
5. Guardrails sprayed every 4 or § years . . . . . . . - - | - | - 2 2%
6. Guardrails sprayed this year for the first time. . . . - 2 = = - b 6 77
7. Frequency of spraying depends on previous weed kill . - = | - - - | [
8. Guardrails nol sprayed . . . . . . . . . . . . - - - - - ! I
g, Mo direct reply . . + .+ - .« . & . w . w . - - - - | - | 1%
District Totals |7 3 16 16 19 18 86

Question 2. What determines when to perform this work?

1. Amount of weed growth deteri:ine. when to spray

o
i
=
o
&
)
o

Spray in the spring - = 3 8 1z l 30 28/

25 287

o=
1
I

Lt

at
1

Spray when adequate ground moisture is present

oW

Spray when equipment and/or sprav are available.

=~
1

'

[}
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TABLE D (continued)

MAINTENANCE M JUESTIONNAIRE RESPONSES (CONT{NUED)

X1. PURPOSE CODE 1034 a) - OUESTION 2 (CONTINUED)

Question and Type of Response Number of Responses
By District
i 2 3 4 5 6 Totals %

5. Spray in the fall. . ., . . . . . . . . . . . 5 - - - | - 6 6%
6. Spray during early summer . . . . . . . . . . . 1 - - - - - | 1%
7. District office determines when to spray . . . . . . - - } - - - 1 1%
8. Doesn't know 2 2%

P |
|
District Totals 21 3 15 17 33 16 |105

Question 3. Do all sections receive the same treatment?

1. Yes . . . . ® : 5 ’ i 3 ) 5 : v 3 . . . i5 3 14 12 g9 11 64 78%
2. No. . . . . . . . .. . . . . . . . . 2 - ~ 4 2 17 21
3. Boesn't know . . ... ..o - - - B 1 B 1 1%

District Totals 17 3 14 16 19 13 | 82

Question 4. Does length or size have anything to do with the type of treatment performed?

Vo Ne. . . ..., .7 3 12 16 19 13 | 80 98%
2. No direct reply . . . . . . . . . O L. .. - - 2 - - - 2 2%

District Totals 17 3 14 16 19 13 | 8

ro

1034 b) Signs - Right-of-Way Markers

Question |1, How often is spraying and weed control performed?
f 4 ]

I. Signs, etc., sprayed annually, . . . . . . . . . 11 - - 14 14 7 | e GL
2, Signs, etc., sprayed every 2 years . . . . . . . . 2 - - - | 4 | 7 8h
3. Signs, etc., sprayed every 3 years . . . . . . . . 4 1 8 - | - 14 16
L, Signs, etc., sprayed every 4-5 years . . . . . . . - - 1 - 1 - 2 2%
5. Signs, etc., sprayed this year for the first time . . . - 2 - - - 4 l‘l 6 7
6, Salt is used to control weeds around sid - - - 1 - - ]
7. Signs, etc., sprayed when equipment and spray are ‘
available . . . . . . . . . oo umE - . . - - - ! - - ]
8. Signs, etc., not sprayed . . . . . . . . . . . - - 6 - - - i 6 7
9. Ne dlrect reply . . . .+ . « + .+ v 4 e ... - - } - 2 - | 3 Y
District Totals 17 3 16 16 19 15 | 86
Question 2., What determines when to perform this work?
1. Amount of weed growth determines when to spray . . . . 1 i 8 - 6 4 % 20 18%
2. Spray in the spring . . . . . . . . L. 7 - - 3 16 0 | 36 324
3. Spray when adequate ground moisture is present ., . . r - - 10 16 31 34 31%
L. Spray when equipment and/or spray are available. . . . Lo - 1 - 2 | i 8 7%
5. Spray in the fall. . . . . . . . . o . . . . 5 - - - - - ] 5 i
6. Spray during early summer . . . . . . . . . . . ] - - - - 1 } 2 2%
7. District office determines when to spray . . . . . . - - 1 - - - ‘ ! |
8. Doesn't know . . . . . . . . . . . L ... 2 === - |2 2
9. No direct reply . . . . . . . . . . . . . - =~ - 3 - - 4 B 3
District Totals 23 310 Y6 4O 19 '[H\
Question 3. Do all sections receive the same treatment?
1.Yes . . . . . . . . . . . . . . . . . .05 3 10 9 9 10 |56 70%

2. No. . w o e e m om g ow e 2 - - 6 9 5 22 28%



MAINTENANCE MEN QUESTIONNA|RE

X1,

Question

3. Doesn't know

1034 ¢) Deli

Question 1.

I. No delineators on section

2 Delineators sprayed

3. Delineators sprayed

L, Delineators sprayed
5. Delineators sprayed
6. Delineators

7

sprayed
Delineators
8. No direct reply
Question 2. What determi
1. Amount of weed growt
2. Spray in the spring
3. Spray when adequate
L. Spray when equipment
5. Spray in the fall,
6. Doesn't know
7. No direct reply

Question 3. Do all secti
1, Yes
B. M. . =

3. Doesn't knaw .
1034 d)
Question 1.
1. No headwalls, pipes,
Headwalls, pipes, et
Headwalls, pipes, et
Headwalls, pipes,
Headwalls, pipes,

pipes,

Headwalls, pipes, etc

2

3

"

5

6. Headwalls,
7

8. Weeds around headwal
9. Headwalls, pipes, et
0. Doesn't know

No direct reply

PURPOSE CODE 1034 b) - QUESTION 3

How often is spraying and w

TABLE D (continued)

A

and Type of Response

neators

How often is spraying and weed control

annuall
every 2 years
every 3 years

every L4-5 years,

not sprayed.

RESPOM

(CONT INUED)

pert

this year for the first time
D1

nes when to perform thi

h determines when to spray

District

ground moisture is presen
and/or spray are avallabl
ons receive the same tr

Distri

Headwalls, Pipes, etc.

ed control
etc., on section
c., sprayed annually
c., sprayed every 2 years

c., sprayed every 3 year
., sprayed
sprayed for the

sprayed every spring a

ls, pipes, etc., are

c., not

sprayed.

UN

SES (CONTINUED)

Number of Responses
y District

1 2 3 L 5 6 Totals 7
- ol -] 2 2%

7 3 10 16 19 15 [ 80
1 - = 1 1 5 8 9%
g = | L3 Lo 47
- - - 2 4 5%
A | & - 1 12 14%
- - - I - 2%
= 2 &= o2 = 2 4 57
2 - 7 2 1 3 15 17%
- - | - - | 1%

7 3 16 5 19 15§ 86
i 7 - 6 2 17 19%
Lo - - 3 13 4 26 309
- - 10 13 3 | 30 34%
- - | 8 9
L - = - - o3 N 5%
- 2 - = - - 2 27
- - | - - - 1 1%

ls 1B 3 9 13 33 |2 B8
2 3 8 9 g 6 47 75%
2 - | 3 7 } 1L 22%
- - - | - 2 3%

W3 9 13 17 7 | 6
= 3 E = = - 3 L%
- = 17 | 38 Ab%
U } 2 ‘ L sy
5 . 3 - I - | 8 o
= = - - 'l ; 1
C e e - - 3| s owm
i

s A SRS | 1%
2 - 13 5 1 2 23 27
- - - — - | | 1%
- - - - z - 2 27

1« 17 3 16 16 19 15 | 86

219
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MAINTENANCE

TABLE D (continued)

MEN QUESTIONNAIRE RESPONSES (CONTINUED]
Xt. PURPOSE CODE 1034 d) (CONTINUED)
Question and Type of Respons: Number
B
__I. L 5 6 Totals
Question 2, What determines when to perform this work?
1. Amount of weed growth determines when - 3 - 6 4 L 15
2, Spray in the spring L - - Z 5 12 | 33 367
3. Spray when adequate ground moisture is present . . . . 5 - - 8 4 3 | 30 32
L, Spray when equipment and/or spray are avalilab!l: 5 - - - 2 ! 9 10/
5. Spray in the fall. g - - - - - g 5
6. Spray during early summer - - - - 2 ] ]
7. Clean when plugged with weeds. - - - - I |
District Totals 22 - 3 Il 37 20 | 93
Question 3. Do all sections receive 1 [ t?
P. Yes 7 8 9 | 39 65
2. Mo, 5 3 g L | 19 32
3. Doesn't know > = = | [ = : £ 2
. —5 8 13 | ©
1034 e) Bridges
Question 1. How often is spraying and weed c
1. No bridges on section - 2 = =1 2 2
2. Bridges sprayed annually - - g | 4! LB
3. Bridges sprayed every 2 years. . . . . . . . . . ! - «t = 2 L 5
L, Bridges spraved every 3 years. . . . . . . . . . L | 5 - - | L1 139
5, Bridges sprayed every L-5 years . . . . . L = & I - - i 2 2%
6. Bridage: this year for the first time. . . . . = 2 = =« = L | 6 7
7. Weeds around bridges ar ut by ha - - = - ‘ % ff 2 2%
8. Bridges not sprayed . . . . . . . : = o T Z - 9 4 - = | 15 17
9. No direct reply - - | - - 3 L
. Totals 17 3 16 16 19 15 | 86
Question 2. What determines when to perform this wo
1. Amount of weed growth determines when to 5 } 5 4 : 7 17
2. Spray in spris g = 4 - 15 13 | 33 33
3. Spray when prese 5 - - 7 14 3 | 29 29
L4, Spray when eqguip and/or ] - - 3 2 1 I [N
5. Spray in fall - = - - - ; 5 C
6. Spray during early summer . . . . . . . . . 1 - - - - [ A
7. District office determines when to spray . . L. - = - - - ]
8. Doesn't know - z - - - -2 27
g, No dire = - « = || i 1
7 36 22 | 161
Question 3. [ i
b ¥es 5 12 74
2. No. 2 3 16 23
3. Doesn't know - - | - | 2z 3




Question 1.

|

TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

X11. PURPOSE CODE 1040 - ROADSIDE AND DRAINAGE
1040 a) Ditches and Gutters

Question and Type of Response

Numbe r

£

3

Responses
By District

L

3

No maintenance required. . . . . . . . . . . . 3
Ciean as they fill up . . . . . . . . . . . . 7

Clean each spring and fall.

5

6
3
6

What criteria are used to determine when cleaning is required?

!
6

12

2,
3.
L, Clean each Fall . . ., . . . . . . . . . . . 1o = g = B l
5. Clean each spring. - - - - 3 -
6. Area foreman determines. . . . . . . . . . . . | - - - - - ’
7. Clean after dragging shoulders . . . . . . . . . | - - - - -
8. No ditches on section = o o E |
9. Clean ditches as time becomes available - - - 2 - - ‘
District Totals 22 21 19 19 26 23 |
Question 2, What methods are used in the cleaning operation?
1. Remove material from ditch. . . . . . . . . . . 15 14 16 17 22 19
2. Burn weeds in di - 2 - = - ‘
3. Special crew job - - - - - |
4. Cut brush and trees back away from ditch - - - - -
5. No direct reply i b 1 =i . - |
District Totals 16 18 18 17 23 19 |

Question 3. What equipment is used for this cleaning?

l.

Question 1. What criteria are used to determine when cleaning

1.

O~ N T ™

O W 00~ o W

Motor patrol

Fracks: <« & o o ¥ . ¥ . e = e s v v e . o« 3

Frontend loader . . . . . . . .+ .+ . . . . . 1
Hardteols & < & & . o % & 4 & & .+ . . . . 8
Belt loader. . . . . . . . .« . . ... -

Power shovel . . . . . . . . . . . . . . . 0
Back hoe. . . . . . . . . . . ..o )
Threcdrag’ = & & % . & N @ 0w . e . ... -
Power saw . . . . . . . . . ... oL -

No direst ‘peply « & . « o @ & s . o= .. .-

1040 b) Culverts

Clean each spring and fall. . . . . . . . . . . 2
Clean each fall . . . . . . . . .+ . . . . . 12
Clean each spring. . . . « « « « o« e . -
Clean when plugged . . . . . . . . . . . . . 6
Clean when a complaint is made . . . . . . . . . -
. Clean when burning weeds on section. . . . . . . . ~
Clean when grass begins to cover ends of culvert . . . -
Clean as time becomes available . . . . . . . . . =

IS

oW

[s 5]

5

w1

w

[= < BV

an

o

221
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Question and Type of Response Number of Responses
By District
I 2 3 4 5 & Tota
9. No maintenance required. - 2 - = = = 2 2
District Totals 20 21 22 19 24 19 [ 125
Question 2. What methods are used in the cleaning operation?
1, Clean material out of culvert ends 16 713 19 24 16 105 729
2. Flush culvert out with water 3 - 3 7 8 - 21 15%
3. Rod out with long rnd ! - 3 - - 3 57
L, Burn weeds at culvert ends - - - - 4 5 37
5. Pull wire hook-drag through culvert. - ] = - _ - )
6. During winter chop ice out of culvert ends - - - - - 2 2 1%
7. No direct reply - L - - - - N 3%
District Totals 20 22 20 26 32 25 145
Question 3. What equipment is used for this cleaning?
1., Handtools 16 15 15 19 24 18 107 63%
2. Water truck or water pump 3 - 3 7 8 - 21 124
3, Frontend loader 2 - g5 2 I 6 16 g9
L4, Back hoe. - 5 1 2 2 | &9
5. Long rod with steel hooks on the end 1 - 3 - - 2 6 3%
6. Weedburner 2 - - - - [ 3 20
7. Dump truck - 1 ~ - - - 1 1%
8. Motor patrol - - - - | - | 1%
9. Power saw - - - - ] - l 1 1%
10. No direct reply - L - - - - 4 2%
District Tota 25 zo 3b 29 37 29 i 171
1040 ¢) Side Drains and Diversion Ditches
Question 1. What criteria are used to determine when cleaning is reg.ired?
1. No side drains or diversion ditches on seclion 8 15 - 10 16 12 61 507%
2. No maintenance required. 2 3 8 1 - - 11
3. Cleaned when ditch is filling or completely plugged 8 | 6 6 4 j 26 21
L, Cleaned each spring and fall - ] 3 | 3 - 8 6%
5. Cleaned each fall 1 - - - 6 8 6"
6. Inspected twice monthly. - - 2 - - - 2 2
7. Cleaned once each year - - - 2 - - 2 2
8. lnspected during freezing weather - - - - | - | 1
9. Inspected during storms. - - - - - 1
District Totals 19 21 19 20 2b 20 | 123
Question 2. What methods are used in the cleaning operation?
l. Hand clean drains and ditches. g 311 3 7 6 35 66
2. Wash material out of drains and ditches 2 - - 5 - o 7 13%
3. Sweep material our of drains and ditches 5 - - - - - 5
4. Rod out plugged material - - 3 - - L 8
5. Use rock salt to melt ice which forms in ditches - - - - 2%

TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

X111, PURPOSE CODE 1040 b) - QUESTION 1 (CONTINUED




TABLE D (continued)

MA{NTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED

X1l. PURPQSE CODE 1040 c) - QUESTION 2 [(CONTINUED)
Question ard Type of Respor Number of Responses
By District
) 2 3 L g & Totals %
6. Clean ditch with patrol - - - - - I | 2%
District Totals 13 3 11 11 8 7 53
Question 3. Whatl equip i i f is clea ‘
1. Hand toal: 9 3 10 3 7 6 | 38 700
2. Water ftruck or water pum 2 - - 5 - -1 7 3
3. Long rod I Lo
L. Matar p: - - i - i 2 L
5. Frontend loade - - - - 1 1 2 Iy
6. Back ho - - - I - - 27
District Totals 12 301 12 8 8 J| 5L
i Subdrai
Question 1. What criteris are usec de ine when cleaning is required?
1. No subdrains on secti l1g g ik V7 82 687
2. N Y 4 - 8 3 5 4 24 20%
= Pl nopl 32 - - b3 9 77
L. Cleaned cach s R T 1%
leansd an L 27
&, in - - I - - - 4
7. inspec T %
8. Insp € ] freezi the - - - - | - ] 1%
Totals 19 21 19 19 24 19 | 121
Question What me 2 doin the i e on
}. Open s g ) - - 7 L4
2. R In - - 2 2 2 - 6 357
3, ; | | oy
L3 2 3 2 L | 17
Ques 3 W
1y Lo 2 . | 537
2, o - - < 2 P - L2y,
3 = - < = = |t by
L - = 2 3 | IS
5, M - - - - | 67
6. N = ! = - - - | i 6/
i 1 4L 2 2 3 2 & ! 17
| i
Quest {wr w i i q
LN L 2 7 | 97 807
. 34 “ % o B
- 2, 7 6
1{® z - - - - |3 27
e
Tara) 19 21 19 19 24 1c 1121
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TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

X11. PURPOSE CODE 1040 &) (CONTINUED)

Question and Type of Response Number of Responses
By District
I 2 3 4 5 6 Totals %

Question 2. What methods are used in the cleaning operation?

I. Rake trash off grate. . . . . . . . . . . . . 2 ! | I 2 2 9 75
2. Shovel out bottom of catch-basin. . . . . . . . . 2 - - - - 1 3 25%
District Totals b ] | 1 2 3] 2
Quéstion 3, What equipment is used for this cleaning?
1. Hand tools . S T N T TH T T SR R (N (N - ST T (R VR &
1040 f) Irrigation Siphons and Stock Pas
Question 1. What criteriaare used to determine when clsaning is requi
1. None aon section & 9 4 11 20 13 63 52%
2. No maintenance required, 6 7 6 & 4 2 33 274
3. Cleaned when siphon plugged ., . . . . . . . . . 3 3 4 - - 3 13 11%
L. Cleaned each spring and fall . . . . . . . . . . 1 = 2 24 - o 3 2
5, Cleaned each fall. . . . . . . . . . . . . . Z - | - - - | 3 2
6. Cleaned each spring . . . . . . . . . . . . . - | - - - - ‘ 1 1%
7. Inspected daily during irrigation season . . . . P = i - - - 2 2
8. lnspected weekly during irrigation season. . . . ., . - | | - - - ‘ 2 27
9. Inspected 3 times during irrigation season . . . . . = - = - - | ) 1%
District Totals 19 21 19 19 24 jg9 |12}
Question 2. What methods are used in the cleaning operation?
1. Clean ends of siphon pipe . . . . . . . . . . . 2 L L - - o 3187
2. Rod out pipe with long rod. z ’ 2 3 - - - - ! l Lo 1Ly
3. Wash material out of pipe . . . . . . . . . . . I I - - - - 2 T4
4, Drag hook through pipe . . . . . . . . . . . . - [ 2 T
5. Float rope through pipe and work plugged material out, | | - - - - - ! 3
6. Water pumped out of pipe at end of irrigation season . . - - 3 - - - 3 10%
7. Drag old tires through pipe . . . . . . . . . . - - - - - 2 2 7
8. Remove siphon oipe and replace with new pipe. . . . . - - - - - | | £y
&, Dogsn't dknow .0 . 0 o v 0w . W o s W w N - - - - - 1 3%
16. No direct reply . . . . . .+ . .« . . . . L . - - 2 - - - || 2 74
District Totals 8 6 9 - - 5 29
Question 3. What equipment |s used for this cleaning?
1. Hand tools . . . . . . . z 4 6 - - 2 4 47
2. Long rod. . . . . . .. ..o I - ] L1370
3. Water truck or water pump . . . . . . . . . . . | 3 - - - 5 17
G, Long rope . . . . . . e e e e e 1 - - - - - 3
B Back Boes & e W e v % E % . . e aoa & ow - - - - = 3%
6. Power shovel . . . . . . . . . . . . .. .= === 1 3%
7. Winch and long cable. . . . . . . . . . . . . - - - - - 2 2 7
B Bl BIFeS & & 0 e s = s e e e e e e - - - - - 2 2 7
District Totals 7 5 9 - = 9 30




TABLE D (continued)

MAINTENANCE MEN QUCSTIONMAIRE RESPONSES (CONTINUED)

X111, PURPOSE CODE 1040 (CONTINUED)

1040 g) Erosion - Cuts and Fills

Question and Type of Response

Number of Responses

%

&7,
15%
677

6%

1%

1%
1%
2%
1%

247,
42

267
197
127

By District
12 3 4 5 6 Tgials
Question 1. How often are cuts and fills inspected?
I. No cuts or fills on section - 1 3 - - 1 5
2, No maintenance required, , . ., 2 12 5 - - - 19
3. Inspected during daily partol, g8 8 10 19 22 17 84
4. Inspected during storms, 7 - - - - - 7
5. Inspected twice weekly . ., . . . . . . . . . ., i - - - - - |
6. Inspected weekly . . . ., . . . . . . . . . . 2 - - - - = 2
7. lInspected monthiy. . . . . . . . . . . . . . - - 1 - - - 1
8. Inspected each spring and fall . . . . . . . . . - - - - | - 1
9. Inspected each spring . . . . . . . . . . . . 2 - - - - 1 3
10. Not inspected - - - - | - 1
District Totals 22 21 1 19 24 19 |24
Question 2. What methods are used to prevent ernsion of cut and fill sections?
t, Nothing is done to prevent erosion 3 8 7 5 6 - 29
2. Allow natural vegetation to grow. 12 - - 7 1h 18 51
3, Use diversion ditches to control runoff L - - - 2z
L, Use asphalt curbs or gravel berms to contro! runoff 3 - | - - 3
5. Seed bare slopes . . . . . . . . . . ... | - - 4 - - 5
6. Use retaining walls to stabilize steep slopes . . . . - - - i 3 - 4
7. Spray slecpes with road oil. . . . . . . . . . . 2 - - - - - 2
8. Blow mulch on bare slopes . . . . .« . . . . . . 1 - - - - - |
9. Place large rock in eroded areas, . . . . . . . . ] - - - - - |
10, Install downspouts to prevent washing slope . . . . . - - ] - - - )
1. Use woven wire mesh to hold material on slope . . . . - - | - - = 1
12, Grade shoulders to allow a uniform runoff. . , . . . - - | - - - 1
13, Place riprap in possible erosion areas. . . . . . . = - - 3 - = 3
14, Construct ditch at top of cuts to drain water to sides . - - - 3 - ~ 3
15, Reduce slope of cuts and fills . . . . . . . . . - - - } - - )
16. Terrace long steep slopes . . . . .+« v + . . . . = =~ - - 2 = 2
17, Use asphalt aprons to preveant washing . . . . . . . - - - - - i |
District Totals 27 8 11 24 27 24 121
Questijon 3, How is a particular method selected?
1. Amount of erosion determines method used L - - 4 1 2 i
2. Slope of cut or fill determines method used 2 - - | 5 - 8
3, Location of erosion determines method used 2 - - 3 - - 5
L4, Curbs were selected during original construction 3 - - - - 3 6
5. Frequency of erosion determines method used . . . . - - - - I 4 5
6. No direct method of selection. ., . ., . . . . . . - - 2 - - - 2
7. No direct reply . . . . . . . . . . . . .. - - 2 - - 3 5
District Totals 11 - 48 7 2 L2



226

| 2 3 L 5 6 Totals
Question 4, If erosion is taking place, what is done to stop it and when is this action
performed?
. Nothing is done to stop erosion 3 I 7 3 18 164
2. Try to divert the water I - - g 10 5 25 22%.
3. Backfill while erosion is taking place, 3 - ] 7 A - 15 13%
L, Backfill after erosion occurs. 8 5 9 8 6 4 50 Lby
5. No ercsion has occurred to date 2 - - - - 2 2'}‘;
6. Notify area foreman 2 - - - - - 2 2%
7. Prevent erosion from occurring in the first place . - - 1 - - ] 1%
District Totals 19 8 11 26 27 22 1 13
Question 5. |s erosion of cut and fill slopes a serious problem on your section?
|, Yas L 4 4 4 4 24 21%
- 5 15 12 15 20 14 9l 79%
3. No direct reply - | - - - - |
District Totals 19 20 16 19 24 18 16
1040 h) Walls, Cribbings, and Riprap
Question 1. What determines when these items are inspected?
1. None on section 12 318 6 13 16 1) 76 B3%
2. No maintenance required. 3 - 6 - - - 9 7
3. Inspected after floods and during spring runaff. 1 2 L2 2 2 13 11
4. Inspected spring and fall } - | ] 1 T 5 4%
5. lInspected monthly. R - 1 ? - - I i
6. Inspected twice monthly. - - - - - ! 19
7. lnspected during daily patral. 1 - - 1 k4 - 6 5%
8. Inspected under charge Code 1000, - - - - - 1 19
9. Not inspected - - - - 1 - 1 1%
10. Inspected during low water, - - - - - & L 3%
11. Inspected during heavy irrigation periods. ~ - - - - | | 1%
District Totals 19 21 19 19 2& 19 | 121
Question 2. If failures are present, what methods of repair are used? ‘
1. No maintenance required. - - - 1 6 ] 8 22
2. Rebuild to ariginal standards. L =z i ] 7| 13 369
3. Add more riprap to failed area - 2 7 2 - - i 17 31
L, Call in special crew. - - - 2 22 - \ Lok
District Totals & 2 7 6 9 B8 | 36
1040 1) Seeding
Question What determines when it is necessary’?
1. No seeding performed on section 13 19 16 13 7 10 ‘ 78 627
2. Seed all bare slopes. L2 ) 3 2 - 12 10%
3. Seed when slopes begin to erode = - - ] - 2 | 3 27

TABLE D ‘continued)

MAINTENANCE MEN QUESTIONMAIRE RESPONSES (CONTINUED)

X11. PURPOSE CODE 1040 g) (CONTINUED)

Question and Type of Response

Number of Responses
By District




TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

X1i, PURPOSE CODE 1040 §) - QUESTION 1 (CONTINUED)

»e of Response Number of Responses
By District
| 2 3 L g b

4, Seeded by contractar during original construction 2 - 2 6 15 6
5. Slope seeded under special Forest Service project . . . - - - - - |

District Totals g 21 19 23 24 15
Question 2. How is it performed?
I. Seed spread by hand . . . . . . . . . . . . . L 2 2 2 2

2. Blown on slopes with hay

3. No direct reply . . . . . . . . . . . . . . = = = - - |

District Totals & 2 1| &4 2 3

Question 3. How successfully have past operations been used?

I, Have had good success with seeding
2, Have had fair success with seeding . . . ., . . . . 1 2 - ] - 3

3. Have had poor success with seeding . . . , . . . . 1

District Totals i 2 1 L z 3

1040 i) Mulching

Question 1. What determines when it is necessary?

1, No mulching aperaticon performed on section . . . . . 14 21 18 16 11 16

2. Mulch spread when grass planted . . . . . . . . . - - - 3 2 2
3. Mulch spread by contractor during original construction , 3 - - - 1 |
4, Doesn't know . . . . ... ... e e
. No direct reply ! - - - - -

8 50%
7 L%

| ¥4

District Totals 19 21 19 19 24 19

Question 2., How is it performed?

I, Mulch is blown on slope. ., . T T 2 - - 2 2 -
2, Mulech is sprayed on slope . ., . . . . . . . . . 2 - - -~ - 2
3. Doesn't know . . . . . .. .. .0 I - - - - -
L No direct reply . . . . . . . . . . . . . . - - = | -

50%
34%

%
\ L8y

Question 3. How successfully have past operations been used?
1. Have had good success with mulching. . . . . . . . 3 - - [
2. Have had fair mulching. . . . . .+ . . - - - - - 1
3. Have had poor wlching, . . . . . . . 2 - - E | 3

L, No direct reply . . . . . .+ . . . . . . . . - - - 2 - -

& 50%
| | %
1 3 25%
2 7%

District Totals 5 - = 3 2 2

3

1040 k) Fertilizing

Question 1. What determines when it is necessary?
1. Never has used fertilizer on section . . . . . . . 18 21 17 16 22 19
2. Fertilizer used when seeded area doesn't grow . . . . - - 1 ] 1 ~

3. Fertilizer used by contractor during original construc-
EIOM S % 80 2 o B o m o m o wom e e e .. Ro=E w3 =S =

L, Doesn't know . . . . . . ... ..o - - - - -

()

-t
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X{1. PURPOSE CODE 1040 kj - QUESTION 1 (CONTINUED)
Question and Type of Response Number of Responses
By District
1 2 3 L 5 6 Totals %
5. No direct reply = & 1 - - - 1%
Distri Totals 9 2i 19 20 24 19 : 122
Question 2. How is it performed?
1. Spread by hand, - = 1 - i - 2297
2. Sprayed on slope - 1 - - - 2 29
3. Blown on slape. - - - 2 - - 2 29
L, No direct reply - - - | - - [y
District Totals 1 - 2 3 1 - | 7
Question 3, How successfully have past operations been used?
|. Have had good success with fertilizing. - - 2 2 - - ’ L 5T
2, Have had poor success with fertilizing. | - - - < 2 29%
3. No direct reply - - - | - - | 1 14%
Distr Totals 1 - 2 2 ! - [ 7
XL, PURPQSE CODE 1045 - ROADSIDE AND DRAINAGE - EXTRAORDINARY
Question |, What determines where the dividing point i5 between Code 1040 and Code [0L4GS?
1. Code 1045 not used by maintenance man L o493 17 18 17 5 I 74 60%
2. Code 1045 used for any major drainage project | 6 - - 2 2 | 1 97
3. Code 1045 charge made when special equipment is used 2 - - - 2 7 ‘ ] 9%
L. Code 1045 used when working with special crew 3 - - Vo2 - 6 5%
5. District office determines. 2 - - - - | 3 2%
6. Code 1045 used during floods P 2 2%
7. Code 1045 used when cutting brush -2 - - - | 22
8. Doesn't know B - - - 1 4 l 11 g7
9. No direct reply - z - - - - 2 2
District Totals 20 21 19 19 24 9 T'Z?
Question 2. Who does this type ol
|. Special crew handles 1045 operations [ 8 6 19 18 12 ! 74 57
2. Shed crew handles 1045 operations 8 2 ] 6 9 ! 29 2725
3, Doesn't know - - - - 3 3 2%
4. No direct reply 7 5 11 - | ] | 25 19%
istrict 1 21 21 15 20 25 25 |13
X1V PURPOSE COPE 1080 - RAFT | IGNS (PLACE} [ REPAIR)
Question 1, What determines when a sign should be replac
. Replace if sign is damaged, L I I L | 67 29
2. Replace if sign vandal ized o | 52 23
3. Replace if sign has poor legibility, 14 | - - 17 1l ; L3 G4
L. Replace if sign post is damnaged Y2 3 13 20 ! Li  18%
5. Replace if sign has poor reflectorization. 2 1 SR 6 10 iy
6. Sign crew determines. - 302 = - 6

TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RES

PONSES (CONTINUED)
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TABLE D (continued)

MAINTENANCE MEM QUEST IONNA|RE RESPONSES (CONTINUED)

X1V, PURPOSE CODE 1050 - QUESTION | (CONTINUED)

Question and Type of Response

Replace badly weathered signs.

Number of Responses

District Totals

Question 2. How often are signs inspected for possible repairs?

Inspected during daily patrol.
Inspected 2-3 rimes weekly.

Inspected weekly .

Inspected monthly.

Sign crew inspects

Night patrol inspection every 2 weeks
Night patrol inspection each month

Night patrol inspection every 6 months,

District Totals

Question 3. What repairs are performed in the field?

Replace damaged posts

Replace signs

Paint sign posts

Replace or tighten sign bolts.
Replace and repair delineators
Wash dirty signs

Notify sign crew of damaged signs
Erect and remove seasonal signs

Install new signs.

District Totals
XV, PURPOSE CODE 1054 - HIGHWAY SIGNALS AND LIGHTS

1054 a) Signals

Question 1, Who replaces lamps and repairs signal heads?

1.

N

i

-~ Ox W

No signals on section

City maintains.

. District sign crew maintains

Boise electrician maintains

Maintenance man maintains if signal acces

Railroad crossing signals maintained by railroad

Doesn't know

District Totals

1054 b)  Lights

Question 1, Who replaces needed lamps?

T,
2.
3.

No lights on section.
City maintains,

Power company maintains,

By District
| 2 3 L 5 6 Totals %
- - - - 0 - 10 4%
27 30 31 39 73 29 | 229
19 20 19 18 23 18 | 117 9%
- - - | } 2 1%
- - 2
- - - - - ! 1%
e Lo 3%
T I 1%
- - - - = 2 2 1%
= = = w o= I ] 1%
20 21 19 19 28 22 129
17 20 12 15 22 18 | 104 37%
5 1o 12 21 - 52 18%
6 - | 10 18 39 4%
o - - 5 - 1§ 30 N%
- - 6 2 18 - 26 9
5 - =10 3 1 19 7%
4 - - - ] 2 7 2%
_ - = = 2 I 3 17
S 1 - ] 1%
Ll 31 28 L5 7B 55 | 281
13 15 8 12 18 12 78 6Ly
1 2 3 2 6 7 2) N Th
T2 7 a4 - - V6 12%
- 2 - = . = 2 2
- - L ! 1%
. = = 1 - - 1 1%
2 - - - - - 2 2%
19 21 19 19 24 19 | 121
1 15 g 10 18 10 t 73 60%
-3 1 2 2 5 13 11%
5 - - 2 2 3 I 1z 10%

229
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Xy,
4, Districe
5. Maintena
6. Boise el
7. Doesn't

Question 2.

1. Yes
2. No.
3. Doesn't
L, No direc

Question 3.

~ oy AN 0w N

Boise el
District
Power co
City mai
Maintena
Doesn't

No direc

XV1, FPUR

Nane on

No maint

Question 1.

I.

Oy W W o

Roads ide
Roads jde
Roads ide
Roadside
Trash pi
Trash pi

Question 2.

I.
Z,
3.

No, done
Yes, don

Yes, don

PURPOSE

TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTIMUED)

CODE 1054 - QUESTION |

Question and Typz of Response

By District
| 2 3 4 5 6 Totals
electrical crew maintains [ 72 I = 12 10%
nce man maintains -~ z 2 2 1 - 7 6%
ectriclan maintains - - - - | - 1 1%
know 2 - - ! - I L 37
District Totals 19 21 19 1§ 25 19 122
Are lights inspected at regular intervals?
6 3 g 4 1 6 29 BOY
2 2 - 2 - 7 15
Know - - - == L2
t reply 5 | 7 11 237
District Totals g8 & 10 9 & g L8
If something other than the lamp needs repair who does the repair?
ectrician maintains [ - L 4 - 2 1 23%
electrical crew maintains - L o3 ! 1 - g 19/
mpany maintains. 3 - - s | 2 | ‘B A7
ntains. - i - - - - | 1
nce man maintains Ex = 2 = _ _ | 2 L
know 1 - - - - 3 ’ L B
toreply 3 1 1 2 2 ‘ 13 27
District Totals 8 6 1o 9 6 9 | L8
POSE CODE 1055 - ROADSIDE REST AND PICNIC AREAS
section 19 16 4 5 16 74 997
enance required, - - ~ [ - 1%
District Totals 1k 19 16 4L 6 16 75
055 a) Trash and Litter
What criteria determine when trash and litterare plicked up?
park trash picked up with section litter barrels - 1 i 7 i3 - 22 hL27
park trash picked up weekly 2 - - 5 3 - 10 19
park trash picked up twice weekly 2 - - - - 3 5 10
park trash picked up daily. | 2 | - - 5 0
cked up as barrels fill up | - - 3 - ] g 1%
cked up when area begins to look bad. . . . . - - = 2 3 - 5 10%
Districr Torals & 2 3 18 195 & 52
Is this assigned to any special person or crew?
by section maintenance man, 5 - 3 18 16 3 L2 g2%
e by summer parks man. = 2 - - = - 2 LY
e by garbage collector - - - - - 2 LY
District Totals 5 2 3 15 18 3 T 46

(CONT INUED)

Number of Responses
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TABLE D (continued}

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

XV1, PURPOSE CODE 1055 (CONTINUED)
1055 b) Vandalism Repairs
Question and Type of Resparse Number of Responses
By District
2 3 L 5 6 Totals ¥

Question 1. Who performs this type of work?

I. Maintenance man repairs damage . . . . . . . . . 2 - 3 12 18 3 38 74%
2. District carpenter crew repairs damage. . . . . . 3 - - L - 2 9 187
3. Area foreman determines. . . . . . . . . . . . l - - - - - I 2%
4. Summer parkman repairs damage. - 2 — i - - 2 Ly
5. Special crew repairs damage - - - 1 - - | 27
District Totals 6 2 3 17 18 5 | 5i
1055 ¢) Drivewsys and Parking Areas
Question 1, How often is an inspection made and if necessary, when is the required maintenance
performed?
1. No driveways or parking areas in park . . . . . . . - - - 1 - = | 2%
2. No maintenance required, . . . . . . 2 - 3 | } | 8 15k
3. Inspected during daily patrel. . . . . L 2 2 - 6 ) | Iz 237
L. Inspected weekly . . . . . . . . . . . 1 - - - - - | 2/t
5. Maintained annually ~ - - 2 13 - 15 297
6. Maintained as needed. . . . . . . . . . . . . - - - 5 L = 9 174
7. Maintained when motor patrol js working in area. .. . - - - - 3 = 3 16%
8. Maintained as time becomes available . . . . . . . = N - - 1 2 3 65/
District Totals 5 2 3 15 23 4 52
Question 2. What standards are used for the required maintenance?
1. Maintain surface smooth and in good conditior i 2 ; 3 3 - - 11 17 2 1 33 89/
2. Maintain same as travelway. . . . . . . . . . . - - - | - - | 3%
3. Keep approaches smooth . . . . . S . - - - } - - 1 3/
L. No direct reply - 2 - - - - 2 o
District Totals 3 2 - 13 17 2 | 37
1055 d) Footpaths and Sidewalks
Question 1. How often is an inspection made and if necessary, when is the reguired maintenance
performed?
1. None in park 3 ] - 147 2 38 83
2. No maintenance required. . - - 2 - 3 B = ! 6 13%
3. Inspected during daily patrol - i - 2 Ly
District Total: 5 2 3 15 18 3 46
Question 2. What standards are used for the required maintenance?
|. Sweep dirt and gravel off sidewalk . . . . . . . . - - - = = 1 50¢
2. No set standard used. . . . . S . - - - } - - 1 507
District Totals - - = 1 1 - z

1055 &) Mowing and Irrigation

Question 1. What criteria are used for mowing grass within rest and picnic areas?

1. No mowing done in park . . . . . . . . . . . . 2 i 112 12 2 | 30 65/
2. Mow park when mowing section shoulders. . . . . . . 3 - - j 5 | 10 227
3. Mow park each week , . . . . . .. . . . .. - ! 2 - - - 3 T4
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MAINTENANCE
¥y1., PURPOSE CODE

Quest

L, Mow park twice each week
5. Mow as required to keep unifor
Question 2, ls any hand-waork

. Yes < & . & %

2. No.

Question 3., What criteria are used in ir
1. Grass not irricated . .
2, Grass irrigated weekly
3. Grass irrigated twice weekly
L. Grass irrigated three times weekly .,
5. Automatic sprinklers irrigate grass

1055 f) Curbs

How o is

performed?

Question 1,

dan

1. Ne curbs in park . S

2. No maintenance reauirzd.

Question 2. What standards are usec
1, Not applicat
1955 g Fences
Question |, How aften is a
per forred?
V. No fences in park, . . . .

2. No maintenance required.

3, Daily patrol inspection,
L, No direct reply . . ., ‘
Question 2. What standards are usec

I. 5plice wire on

1CE .
2. Replace fence post:

3. Maintain oriainal standards

1055 k)

Question 1. How often is

performed?

1. No tables or buildinas in park

2. No maintenance required.

3. Dally patrol inspection,

ion and Type of

TABLE D (continued)

Response

I
5118

performed

an inspection

: ju

for

or

Buildings and Tables

ma de

1055 e) - QUESTION |

MEN QUEST IONNAIRE

District

Di

rigating

dail

inspect ion made

Yo
Ui
and i
Dist
reaui

inspection made and if

Dis

and i

RESPONSES

{CONT INUED)

{CONTINUED)

Number

By District

of Responses

I 2 3 4 5 5 Totals
« 2 E f e o= g0 @
- - - | ! = 2 L7
Totals 5 2 3 15 IB 3 L&
trimming and clipping of the edges, etc.?
.03 - - 2 3 1| 9 s
: -2 03 - | 7 Lk
et Totals 3 I 2z 3 & 1 |16
he gras 7
2 - - 2 6 1 1 BYY
- - - - 2 13¥
- 1 - - - - ‘ | 6/
. s = = = - = I 61
i -~ = i - - - } I 67
istrict Torals 3 2 3 [ e
f necessary, when is the required maintenance
. 5 - 15 18 3 | L2 g
& 1 1 - - - : L g
rict Torals & 2 3 15 18 3 | 46
red maintenance?
5 2 3 5 18 3 L6 100%
F necessary, when is the required maintenance
. - [ RO | 33 729
2 X = | 2 | 8 17
. 2 - 1 - - | 4 g
R | - - - ] 1 2%
|
trict Totals 5 2 3 15 18 3 | 46
ired majintenance’
s 2 = - = - ! | 3 50/
: I N L
% - - 2 - - - ] 2 33%
trict Totals 3 - 2 - - | | &
f necessary, whan is the reguired maintenance
| = - B 5 - |14 31%
R Rl
3 2 2 1 2 I11 247



TABLE D (continued) .

MAINTENANCE MEN GUESTIONNAIRE RESPONSES (CONTINUED)

XVI. PURPOSE CODE 1055 h) - QUESTION 1 (COMTINUED)
Question and Type of Respanse Number of Responses
By District
I 2 3 4 5 6 Totals %
4, Inspected three tlimes - - - - - 1 I 2%
5. Inspected twice weekly . . . . . . . L. L. = | - - 2 - 3 7%
6. tnspected weekly - L 6 - 12 26%
7. Tables cleaned as needed - - - - 2 - 2 L
8. Treat toilets twice each year. . . . . . . . . . = - - | - - 2%
istric als 5 2 3 15 18 3 | L6
Question 2, What standards are =d for e required ma e?
1. Keep clean and sanitary. . . . . . . . . . . . I 2 3 3 1 - 20 67%
2. Keep in ariginal condition, . . . . . . . . . . - -2 - ! } 4 13%
3. Paint annually. - - - 1 - 2 | 3 10%
4, Paint every 2 years . . . . . . . . . . . . . - - - ] - - i 3%
5. No direct reply . . . . . . . ..o ... 2 - - - - - 2 7%
District Totals 4 2 3 7 11 3 30
1055 i) Structures
Question |. How often is an dnspection made and if nec y, when is the required maintenance
performed?
I, No structures in park 3 2 13 7 2 | 38 83%
2. No maintenance required, . . , . . . . . . . . | 1 | - | -4 9%
3. Daily patrol inspection. ., . . . . . . . . . . | - - - - - ! | 2%
L, Inspected three tires weekly . . . . . . . . . . - - - =« - 1 1 2%
5. Inspected weekly . . . . . . . . . . . . . . - - - 1 - - II 1 2%
6. lInspected anmually . . . . . . . . . .. L. - - - 1 - - 1 2%
District Totals 5 2 3 15 18 3 | ub
Question 2. What standards are used for the required maintenance?
1. Keep in good repair . . . . . . .« . . . . .. | - - I - 1 i 3 75%
2. Clean annually. . . . . . . . . . . L ... - - - \ - - i Vo 25%
rict Totals 1 - - 2 - T [ &
1055 J) Water Supply
Question 1. How often is water supply checked for possible contamination?
1. No water in park . . . . . . . . .. ... L - 12 g 2 3L 74%
2. Never has been checked . . . . . . . . . . . . - - 2 ! ] - | L gk
3. City checks water periodically . . . . . . . . . 1 - ~ - - [ i 2 Iy
L. Checked twice a year. . . . . . . . . . . . . - 2 - - - - 2 L
5. Chiorine purifier checked weekly. . . . . . . . . - - - - 1 - 1 27
6. Doesn't know . . . . 4 4 . 4 e aaaeeao= = =2 - 3 Tk
District Totals & 2 3 15 18 3 | L6
1055 k) Fireplaces, Pits, and Barbecue Facilities
Question 1. How often is an inspecticn made and if necessary, when is the required maintenance
performed?
I. Nonme in park . . . . . . . . . . . . . . . 5 2 33 17 3| Lk 92

233
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X1,

MAINTENANCE MEN QUEST IONMAIRE

TABLE D (continued)

Question and Type of Response

2. Clean as needed .

3. Clean each spring.

L. Inspect weekly,

5. Clean twice each year

Question 2.

I, Maintain

What

standards

are usecd

in a useable candition

Question 3. What criteria are used Lo determi
fFacilitiesT?
1, Clean as needed . S
2, Clean twice each year ., . . . 7
3. Clean annually, L.
1055 1) lInsect and Diseace Cont
Question 1. What methods are used to perforn thi
No control used . .
2. Clean with Disinfectant,
3. Treat with lime
4, Wash picnic tables ¥
5. Spray insecticide around litter barre
6. Use plastic bags In garbage barrels.
Oj
Question 2, What eriteria are used to detersin
I. Control used sach day during summer season
2. Lontrol used 2-3 times each week.
3. Control used weekly
L. Control used twice manthiy,
5. Control used when smell 75 had
6. Control used when bugs ger thick,
0
XV1l. PURPQOSE CODE 1060 - SNOW AND I1CE REMOVA
106G a) Plowing

Question 1.

1. Flew when storm begins .

Plow
Plow
Plow

. Plow

o own B oW ra

Plow

when snow is

What determines when tl

when snow is 2-3

-2

e

inches deep

inches deep

when travelway becomes slick

snow 2 lowing

secondary state highway after primary sccti

when sanding no longer effective

RESPONSES

PURPOSE CODE 1055 k) - QUESTION | (CONTINUED)

(CONTINUED)

HNumne
B+ O
2 l
5 2 3
Fae, ash

5]

[
Pt

Tt
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TABLE D (continued)

MATNTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

XV1il, PURPOSE CODE 1060 a) - QUESTION 1 (CONTINUED)

Questicn and Type of Response Number of Responses
By District
V2 3 4 § 6 Totals Y%
7. No direct reply . . . . . . v . 0. e ... | 1 2 - - ~ | 4 3%

District Totals 19 2V 19 19 24 19 | 12

Question 2. Is maintaining a snow-free surface the end objective of the plowing?

oYes . . . . . . . . . . . . . . . . . .37 18 8 17 24 18 |02 8%
2.N0. o e e e e e e e e e e e e e e e 2 3 2 = 0] 19 16
District Totals 19 21 19 19 24 19 | 121
Question 3. If not, what is the end objective?
1. Try to maintain a sanded snow floor, . . . ., . . . | 3 10 2 - 16 8L/
2. Keep highway passable ., . . . . . . . . . . . | - - - - | 2 1%
3. No dilrect reply . & 5 & & & 4 . W N F w e . - - | - - - | 57
District Totals 2 3 11 2 - E)
Question 4. Are the same criteria used when plowing approaches, intersections or crossroads?
1. Unly plows main travelway . . . . . . . . . . . 3 - - 2 9 15 12%
2. Plowed after main travelway . . . . . . . .« . . 1t 21 17 5 L 18 76 63%
3. Plowed after main travelway if time available . . . . 4 - = 11 11 =~ 26 21%
L, Plowed before main travelway . . . . . . . . . . - - ] - - - l 1%
5, Plowed along with main travelway., . . . . . . . . - - - | - - 1%
6. No direct reply . . . . . . .« . . . . . . . I - I - - - 2 2%
District Totals 19 21 19 19 2k 19 [ 121

1060 b) Salt or Chemicals

Question 1. How is the rate of application determined?

= O i
5alt used only during temperatire conditions near 32°F - - - - - 7 )

1. Salt or other chemicals not used without sanding material 11 9 15 7 5 4 5] 4L42%
2. Rate determined by amount of ice and slickness , . ., . [ L 3 - 2 27 \T%
3. No set rate, use judgement in applying. . . . . ., . } - - 6 1] - 18 15%
L. No set rate, all salt spread by hand as needed . . , . b - - - - 5 9 T
5. Rate determined by temperature conditions. . . . . . 1 - - - - 4 | g 4
6. Only one rate is used . . . . . . . . . . . . - - - - 3 | 4o 37
7. Applies 100-150 pounds per mile . . . . . . . . . - - - 2 4L - 6 57
8. Applies 200-250 pounds per mile . - - - ) -~ - ] 1%
9. Applies 300-400 pounds per mile. . . . . . . . . - - - - ? [ 3 2%
10. Auplies 500 pounds per mile . . . . . . . . . . - - - - 2 -2 2.
11, No direct reply . . . « « o . ..o | - - - - 2 2
District Totals 19 21 20 19 24 19 | 122
Question 2, s salt used only for certain areas or conditions?
l. Salt used on fcy spots . . . . . . . . . . . . 2 9 i 5 8 2 | 27 2L
2. Salt used on slick intersections. . . . .+ .+ « . . 4 - 2 2 - s |13 2%
3. Salt used on snowfloors over 2 inches thick . . . . . - - - 3 0 - 7127
L. Salt used on slick grades and hills., . . . . . . . - - -~ 5 5 (I o
5. Salt used on slick curves . . . . . . . . . . . - - - k42 10 94
6. Salt used only during temperature conditions of ?_L‘-—}L’\!'F . - - - 2 5 i 8 7/
7.

=
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TABLE D (continued)

MAINTENANCE MEN QUEST IONNAIRE RESPONSES (CONTINUED)

XV 11, PURPOSE CODE 10A0 b) - QUESTION 2 (CONTIMUED)

Question and Type of Response Number of Respaonse

By District
2 3 b ] 6 Tota
8, Salt used on black ice sections 2 = A CE I S 3

9. Salt used on icy storm drains and culverts TR : | | | 3
10. Salt used on approaches to rajlroad crossings . . I ~ 2 - -1 3 3%
11, Salt used on city streets v & i el % sa s - - - - | &
12, Salt used on entire section if section slick, . 1
13, Salt used on frosty sections

14, Salt used on slick bridges and overpasses. . . . . . - - L 4 L

15, No direct reply

- ? - - - £ (=
£ 3 2 »
i 2 12 5 24 39 9 | 111

Question 3. Are other chemicals used to we snow and ice?
1. No other chemical is used
Also uses calcium chloride. . . . . . . . .. - - g 10 B

Doesn't know

W N
'
'
I
1
i

No direct reply . . . . . . . . . . . . 2 - | | 3

ict Tota 5 2 19 19 24 19 | 121
XVIitl, PURPQOSE CODE 10A5 - SANDING ICY SURFACES
Question 1. What criteria are used to det is ne ary
1. No sanding done on section. . . . . . . . . . . - - - - -

Sand after plowing . . . . . . . . . . . . . 5 I 8 16 24 7 81 5§

Sand when travelway 15 slick . . . . . . o . . . £ 20 9 9 13 ] 58

Sand when snow nat deep enough to plow, . . . R 2 2 - 2 i

Weather conditions determine when Lo plow., . . . . . - 2 ~ -

Area foreman decides. . . . . . . . . « . . . - - 2 - - - 2 ]
Sand frosty travelway surfaces , . . . . . . . . - - - 3 - - 3
Sand black ice conditions . . . . . . . . . . . - - - | - “ | ]

Sand during freezing rain conditions . . . . . . . - = = 1 = - ! I I/

Sand when the public demards it . . . . . . . . . - - - - - IJ—\ 1 1%
District Totals 24 25 19 32 39 20 | |

O W o~ Oy W N

Question 2. What materials are used?

1.Sand . . . v v . e e e e e e e ... & 2019 - 7 7| 60 2
2. Gravel . . .. ..o - - = 7 12 E I 35 15%
3. Rejects . . . . . . . . . . . . . . . . . 3 - - 10 9 & | 2B 12
L. Cinders . . . . . . . . . . . . . . . . . 0 - - - - w5 | [
5.8t . . . . . . . . . . . < . . . . L, .07 1817 9 20 18| 99 bL2%
6. Calcium chleoride . . . . . . . . . . ... - - - - - | I
District Totals 37 39 36 36 LB 37 | 233

Question 3. How much salt is used with the sanding material?
I, No salt used with sanding material . . ., . . . . - 3 2 10 4 1 20 17
2. Uses | sack of salt per = cubic yard of sanding mat 51 | 3 - N - - | L 3
3. Uses 1 sack of salt per cubic yard of sanding material, L 15 L 16 17 | 77 &b

~
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TABLE D (continued)

MATNTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

XV i1, PURPOSE CODE 1065 - QUESTION 3 (CONTINUED)

Question and Type of Response Number of Responses
By District
1 23 4 5 6 Totals %

4. Uses 1 sack of salt per 2 cubic yards of sanding material 2 ! - 3 4 1 bon g7
5. Uses 1 sack of salt per 5 cubic yards of sanding material - - - 2 - - I 2 2%
6. Uses | sack per 10 cubic yards of sanding material. . . ~ 1 - - - - | 1%
7. Doesn't know . . . . ... L ... [ 2 2 - - - 5 L
District Totals 18 21 19 19 2k 19 | 120
Question 4. At what locaticns is sanding performed?

1. Entire section. . . . . . . . . . SR omow - i =] - 6 - | 15 5%

Grades and hills . . . . . . . . . . . . . . 4 an 12 19 21 i 104 337

Curves . . . . « 4 4 4 o« . . . ... .o 15 1k

%)
=
N
&

9
Intersections . . . . . . . . . . 0L 9 lb 10 g
Shaded areas or dangerous spots . . . . . . . . . 7 3004 3
Bridges

Railroad crossings

—
s

Narrow sections . . . . . . . . . . . . . . 1

Interchange ramps. . . . . . . . . . . . . . ]

O W o~ OV oW N

1 City streets . . . . . . . . . . ... ~ - - - - | 1%
1. Port of entry station . . . . . . . . . . . . & 2 - - - 8 | @
12, 8choo) bus stops = 5 = . . ¥ W W W @ ow e s . - - - - 1 . | 1%

District Totals 43 52 L9 65 63 L4 | 316
X1X, PURPGSE CODE 1070 - BRIDGE MAINTEMANCE
1. No bridges an section . . . . . . . . . . . . 2 2 2 L3
1070 a) Inspections

Question 1. What determines when an inspection is necessary?
}. Bridges not inspected . . . . . . . . . . . . 3 2 2 1
Inspected during high water . . . . . . . . . . L 7 5 6 ] 3 26 20%
Bridge crew determines
Inspected annually . . . . . . . . . . . . . 1 ! - - - = 27

Inspected each fall . . . . . . . . . . . . . - - - 2 - 2 L 3%

O W o ~ oW W N

Inspected spring and faltV . . . . . . . . . . . 4L g3 7 i 9 13 43 33
Inspected 3-4 times yearly. . . . . . . . . . . 1 - - 1 - - 2 27
Inspected every 2 months . . . . . . . . .. . . ! - - | - - 2
Inspected monthly. . . . . . . . . . . . . . - 1 1 - 1| 3%
I Inspected twice monthly, . . . . . . . . . . . - - 2 - - - 2 27
11. Inspected weekly . . . . .+ . . . . .« . . . . I - 1 - = - ‘ 2 2
12. lInspected daily . . . . . . . . . . . . . . X - - - - 2 8 &
13, Inspected when bridge is under heavy use . . . . . . - - - i - - | 1%,
14, Inspected when something looks wrong . . . . . . . - - - - & = . 5 Wi
15. Inspected when working in area . . . . . . . . . - - - - - - \ o 3
District Totals 27 20 18 15 33 21 | 1%
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TABLE D (continued)

MAINTENANCT MEN QUEST [OKNA POt INT INIET

X1X. PURPOSE CODE 1070 a) (CLONTINUED)

Question and Type af R. - ] f R

Question 2. What is looked far in an inst

1 Und(&rcuitim} »f the structut ] : ‘ i
2. Cracks in deck. . . . . . : - & 24
3. Damaged stringers. i 3 | 23
L. Trash and debris collecting under brid . ) 4 7 & | 18
5. Damaged or plugged expansion jolnie & i o : ; i | 8
6. Spalling of concrete surtace . . N . |2
7. Broken or cracked abutments . . . . . ) L 7 '
8. Plugged drainage holes . ., . ., . % = 3 i ' g
9. Broken or damaged railings. - - 2 2
10, Loose bolts. . . = = 7
I}, Bird nests under bridge. - . N -
2. Damaged wind bracina. > = " 7
i3. Rough approaches E Z % =
14, lce jams, i " " -
15, Damaged bridae o = | 2
16, Vandalism . L : . . . .
17. Bridae crew determin: . i - |
18, No direct reply . . - - R l
e 23 LB | 179
2 | 179
1070 b) Cleaning Expansion J
Question 1. What determines when cleaning i-
1. No expansion Joints on bridgesz . . . £ - 3 & 8 28
2. Not cleaned by maintenance mar - It 2 a V33
3. Cleaned when joint fills up with rat L | ] i 16
L, Cleaned spring and fall. L . L L 5 ! (2
5. Cleaned each spring - I .
6. Cleaned each fall, - _ il 3
7. Cleaned annuaily = . B -
8, Cleaned 3-L times annually. . = = |
9. Cleaned 2-3 times each sumner . l
10. Cleaned after snow store: :
11. Doesn't know . | 1
12, No reply. L - - - I
____ CTORERNE
Question 2. What method is used Tor clean
1. Joints are cleaned by hand. Z : I 39
2. Wash out wilh water under pressure = 3 f & = : 15
2. Blow out with compressed air - . - ; i
L, No direct reply . . = 5 = = | 7
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TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSES (CONTINUED)

XIX. PURPOSE CODE 1070 c)
1070 ¢c) Concrete Surfare Snallire
Question and Type of Responsc Number of Responses

By District
i 2 3 4 5 6 Totals 9

Question 1. What measures are taken Lo prevent spalling?

l. Nothing done to prevent spalling. . . . . . . . ., 12 12 |

~
feal
te)
\
r
+
0

0
2. Bridges surfaced with asphalt, . . . . . . ., . . 2 6 3 6 1l 5 33 30%
3. Salt not used on bridges . . . . . . . . . . . | 1 3 2 5 L I 16 147
4. Bridge deck sprayed with linseed oil . . . . . . . - - - - 1 2 ‘ 3 37
5. Bridge deck washed off periodically with water . . . . - - = - =
6. Doesn't know . . . .. ... 2 - - - = - II 2 2
7. No direct reply . . . . . . . . . . .. . . - = | - - - | ] |

District Totals 17 19 17 16 22 20 |11
Question 2. What determines when a repair is necessary?

1. No maintenance required. . . . . . . . . . . . 9

o
e
w0
N
w
5
N
9

Concrete scaled off bridge deck

i
1
NS
f
~
N

Rough surface on bridge deck . . . . . . . . . . - 33

Determined by area foreman. . . . . . . . . . . - - - - | 14

2
3
A
5. Determined by bridge crew . . . . . . . . . . . - - - - I - | 1/
6. Doesn't know . ’ i i " . . . . . ; . . . . 3 - 3 3/
7

No direct reply . . . . . . . . . . . 0 . - 1

i

District Totals 1'% 19 17 15 21 18 1105
Question 3, What method is used in this repair?
|. Repair with a thin concrete patech . . . . . . . . - - - 3 8 | 12 284
2. Seal coat bridge surface . . . . . . . . . . . - 2 - 2 1 b i g 207
3. Patch with premix. . . . . . . . . . . ... l - - - - - | 27
L. Pour melted tar into raveled area . . . . . S - - 2 - - - 2 74
5. Boise bridge crew decides . . . . . . .. . . . - - - - - 1 . | 2
6. Doesn't know > - I 2 | o 23
7. No direct reply . . . . .. ... - | | - 5 2 | 9 20/
District Totals f 3 4 5 8 17 | Lk
Question 4. Is spalling a problem on your structures?
loYes . . . . . ..oz |
7 o S 7 - T E O L O {
3. No direct reply . . . L . FE 2 - | - - |
District Totals 15 19 17 15 21 17 |k
1070 d) Joint Repair
Question 1. s this performed by a specia! crew?
1. No joints on bridges. . . . . . . . . . . . . & 3 - 4 3 7
2. No maintenance required. . . . . . . . . . . . 1 7 8 - 1 E [
3. Yes, bridge crew maintains 3 4 { 7 17 6
4, No, maintenance man maintains. . . . . . . . . . 2 5 - - - | | 5 /
5. Doesn't know 7 - - 4 - i -
6. Mo HITECE TBEIY we o = o= . .. ..M v w (b sl e me - maezi] S |
District Totals 17 19 17 5 21 S (
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TABLE D (continued)



TABLE D (continued)

MAINTENANCE MEN QUESTIONNAIRE RESPONSE
X1X, PURPOSE CODE 1070 e) (CONTINUED)
Question and Type of Response
Question 3. What determines when a hand rail need pa i
1. When hand rail damaged or broken,
2. When paint is worn off hand rail.
3. When hand railing falls aoff bridge
L, When hand rail becomes a hazard ,
5. When public complains about hand rail .
6. When support posts become rotten. .
7. No direct reply
L Ty
1070 f) Drainage Cleanout
Question 1. How often are cleanouts inspected
1. No drainage cleanouts on bridge .
2. Daily patrol inspection,
3. Inspected 1-2 times each week.
L, iIpspected 1-2 rime ach mo~th
5. lInspected 3-4 times each vyear,
6. Inspected esach spring and fall
7. lnspected each spring
8. Inspected each fall ; :
9, Inspected after star .
10, Inspected while cleaning bridge deck
11, Cleaned when they plug up with material
12. No direct reply "
. -
Question 2. Whai methods are used to clean the
1. No maintenance required. . . .
2. Rod out with long rod . .
3, Hand sweep or shovel out =
L. Wash out with water under pressuce
Dist
1070 q) FReroval of Us Sanding Matleri
Question !, When is cleaning considered to he ne 1

T

Sand not clzaned off bridges
Bridges lzaned each spring

Cleaned when material builds up and
Cleaned each spring and fall .
Cleaned cach fall, AoE ¥
Cleaned ] nth

No direct

drainage

{LONTINUED

ke

i Responses

NI ks 6 Total
2 L m g9 2| 34
= = -1z
- = = & 3 «| o
¥ = 3 & W @ ‘ 4
z = 5 | - |
. 2 = = 2

= L 6 _'-;-f‘_‘ 3 | -’:,-fi_.
b 4 - 3 Ll 6
s w0 ol e

- F. fa | )
3 L

- = = 5 L

2 |5
- g 5 | 17

- - - 5 7 3 i 15
7 - = 7 1 g
3 - - - 3
N T 2
- 8 - - - ] 13
RERE c 21 19 | Ilo
+ 10 £ 2 4 5 [ 34
= o] [ g8 | 32

7 L - 3 i | 20
- i &5 «|n
R TR TR
I | i y
M 13 17 12 | 56
' ! - 1| 38

- - 51 9
- - - - |
L oy |
= - = - z
5 7t 32 2o 1 11%

53/
19%

157
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TABLE D (continued)

MATNTENANCE MEN QUESTIONMAIRE RESPONSES
XX, PURPOSE CODE 1070 g) (CONTINUED)

Question and Type of Response

Question 2. How is the cleaning performed?

la
2.
3.
4.

1.

Swept and shoveled of f by hand
Washed off with water under pressure
Swept of f with power broom,

Bladed off with mator patrol

District Totals
KX. PURPOSE CODE 1095 - YARDS AND BUILDINGS
Charge Code 1095 not used by mainténance man.

1095 a} Trash and Litter Pickup

Question 1, How is scheduling of pickup determined?

I,
2
3
L.
4
6.
7.
8.
s

10.
1.

Picked up as barrels Fill up
Picked up week

Picked up when time available.
Major cleanup each spring
Major cleanup each spring and fall
Picked up monthly.

Determined by area foreman.
Picked up by night watchman
Picked up with section barrels
Picked up 3 times each yeas

No direct reply

District Totals

1095 o) Painting Buildings, etc.

(CONTINUED)

Number of Responses
By District

Question !, What criteria are used in deciding when to paint a bu

1.

W o

(e,

Ques
Fia
2

Queh
1.

Determined by paint crew

Amount of available '"'slack' time determines
Determined by district office,

Determined by area foreman.

No painting required to date

Na direct reply

District Totals

tion 2, ls this work performed during a "slack' period?
Yes
No direct reply
District Totals
1095 ) Roof ing
tion 1. |Is roofing inspected periodically?
Yes

| g i3 4 5 6 Totals %

15 15 10 14 19 17 91 724
- - 3 3 13 - 19 15%
- 3 &6 - 6 | 16 127
- = e 1 - - I 1%

16 18 19 18 38 18 | 127
| } 5 1007
1z 8 16 76 51 35%
& - - 8 8 2 24 17
4 - - 8 7 2l 15%
@ ow wm  F = 18 137
= S % 2 B . 5 4
- - - - 2 3 5 LY
] = - - - - I 1%
= 1 5 - - = i 17
- = - 3 - - 3 27
- - = ] - - | 1%
R S = m - 12 8%

23 21 16 27 37 18 | bz

ilding?

W 6 b 19 24 18 93 BOY
- 15 1 - - - 16 147
i & = = 5 & | 1%
| - - - - - | 1%
] s ow ome Ems 2 33U
i = 4 = = = 2

18 21 16 19 24 18 | 116
s 18 1T = = = 16 9Ly
s = - - - I &Y
- 15 2 - - - 17

12 7 6 & & Il | L8 L2u




TABLE D (continued)

Question and ye af R
2. No. .
3. Inspected annual ly "
L. Inspected Z times each year . .
L. No maintenance required. i P

6. know
7. No direct v

Daesa't

Question 2. Whan a ropt it in need of

1. Carpenter crew daes the repajr warl
2. Shed crew does the repai® work
3. Repair work contracted out £
4. Doesn't know
5. No direct reply

fogs 4} Gradi and facing

Question I. Does any s ta rew do this
1. No, dona by she cre
2. Yes, done - s e g
3. Mg yard t % aky -

4. No arading or surface repair dore
&, No direct rep .

Question 2, What are the cri ia used to
1. When surfac is rough and broken up.
2. When time availabie
3. Graded each spring and fall
L. Graded during spring cleanuf
5. Petermined by area fareman,

6. No grading dc in yard i
7. Na direct repl .
Question 3. Are pal-holes ., handl
Fiakwaye?
I, Yes
Na ., . - " . . s . .
3. Repair yard with grave cad type
4, No dires . . " . - w

ESTIDNNATRE

I geterr

{ {CONT INUED)

Digtrict

any sD

District

type af work?

District

ine whe

patches.,

District

Totals

ecial

Totals

Totals
n a yar
er ir

Totals

RESPONSES (CONTINUED)

P50
b2 3 4 5 & Totals
|12 a | L2 367
& % - = I8 i
I I
| - | - =, 2 | 4 3%
2 2 ! - & 2 ||3 B
1 - 2 - - - 3 Y
8 21 16 15 25 1B | 116
rew used to perform the work
120 12 19 19 g Bl A7
- 2 - 3 13 19 16
3. - - 2| 16 1,
|

3 F2 = . - | | 1
3 = - - = ' ) 3
{7 21 15 19 26 25 |21
(8 20 15 (8 21 17 | 109 95
= | ] 1 i N 3
- - - = - [ I
- = = - - | |

18 2 6 19 24 18 [ 116
d needs Lo have some grading work?
g 21 15 12 K 7 78 &7
3 - - 4 - 3 |10 8
= = - | (3} - &
- T £ g
B: = = = = = 5 4
= = J a4 3 3
- - - - - B\ 8 7
8 2 B 21 23 |8 117
yards as they are e
b5 102 13 | 32 28
12 | 4 - - 7 j 24 72|
T 15 2 17 9 9 | 57 S
A
18 21 16 19 22 18 |14
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