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Special Report 65, the basic report to which
this volume is a supplement, is available at
$1. 20 per copy from

Highway Research Board
2101 Constitution Avenue
Washington 25, D.C.



IOWA STATE HIGHWAY MAINTENANCE STUDY

SUPPLEMENT I

Section A
INTRODUCTION

The Iowa State Highway Maintenance Study
Report, Highway Research Board Special Report
No. 65, contains the principal findings, con-
clusions, and recommendations developed during
& one-year study of maintenance operations on
State primary and interstate highways in Iowa,
as well as descriptive background material.
Supplement I presents a large portion of the
numerical data from which was drawn many of
the facts included in Special Report No. 65.
Many parts of the supplement are naturally
linked with the findings, conclusions, and
recommendations in Special Report No. 65; and
since some material is not repeated, the
reader is urged to use both volumes concurrently.

Supplement I includes data on workloads, an accounting of labor and
equipment time by type of work, labor time charges per mile of rocad by
selected groups of roads in the three-county control area and similar
data on a section of Interstate 35 in Warren County. Results from the
many production studies made throughout the State are shown in sumary
form along with discussions of methods and procedures followed in per-
forming various maintenance operations. Special reports on selected sub-
Jjects and a sample illustration of a methematical approach to rating the
principal criteria for solutions of some maintenance production problems
are also included.

Interpretation and application of the findings are dependent upon many
factors including such items as knowledge about local conditions, super-
visor personalities, catastrophic situations, the physical plant, and
others which do not lend themselves to precise numerical evaluation. The
data contained herein do, however, point to the nature and magnitude of
many elements which can affect productive effort on maintenance work and
when interpreted in the light of conditions known to exist, will provide
direction toward profitable adjustments and changes that can be made by
management. It should be recognized, nevertheless, that the expense of
some delays or certain inefficient procedures may be less than the cost
of remedying the situation and hence a change is unwarranted unless' ex-
ternal benefits can be derived. The plan of action which considers the

1
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whole of maintenance rather than an individual segment is most desirable.
Each of the 7 sections in this supplement contains a description of
material presented therein and, where appropriate, of study techniques
used in developing the data showm.
Special definitions for frequently used terms are reproduced below:

Overhead operations ~ undistributed are major operations of a general
nature which could not be logically allocated to specific direct operations.

Overhead operations - distributed are operations of a general nature
which could be logically allocated to specific direct operations.

Direct operations - existing system are specific operations performed
at worksites on the existing primary system (including daily preparations
at a garage, yard, stockpile, or parking area).

Direct operations - new construction are specific operations performed
at worksites on current construction projects or at worksites on construc-
tion-caused detours located off the existing primary system (including
daily preparations at a garage, yard, stockpile, or parking area).

Total available working time (TAWP) is equal to scheduled working time
for men or equipment plus any overtime actually worked. Paid leave and
holiday time were excluded.

Net available working time (NAWT) is equal to total available working
time minus nonoperational major delays.

Nonoperational major delays are individual periods of idleness which
last for 30 or more minutes and which are caused by factors having no
direct relationship to an operation.

Operational major delays are individuwal periods of idleness which last
for 30 or more minutes and which are caused by factors having a direct
relationship to an operation. They are part of NAWT.

Minor delays are individual periods of idleness which last for less
than 30 minutes. They may be either operational or nonoperational and
are part of NAWT.

Productive time is the time during which men or equipment are engaged
in actwal work. It is equal to NAWT minus all delays.

Service and repair equipment is that operation which covers activities
of mechanics, operators and the equipment which they use in performing
major service or repair work on all types of equipment. Most equipment
units charged to this operation were used for transporting men who per-
formed the service or repair work, i.e., the mechanic's pickup. By defi-
nition, men or equipment engaged in service or repair for individual
periods which lasted less than 30 minutes were not charged to this opera-
tion but were considered to be in minor delay status. Equipment being
serviced or repaired and men or equipment waiting on service or repair of
equipment were considered to be in major or minor delay status no matter
how short or long the period.

Service and repair major nonoperational delays are those delays vhere
equipment units were belng serviced and repaired for individual periods
lasting 30 or more minutes or where men and equipment units were waiting
on service or repair of equipment. Units of Class A equipment were
charged with a major delay for service and repair whenever their attached
Class B equipment was being worked on for 30 or more minutes. If the
Class B equipment was detached, units of Class A equipment were charged
with a major delay only if they sat idle and waited on completion of the
service or repeir. Time for installing minor attachments like buckets
and snowplows was not considered to be a delay, but installation of major
attachments such as truck beds or snowplow frames was.
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Class A Equipment consists of trucks, motorgraders, draglines, pickups,
cars, tractors, loaders, mudjack machines, air compressors, and some other
types of motorized or non-motorized equipment. Most, but not all, are
self-propelled. For study purposes, separate records were kept for each
unit of Class A equipment.

Class B Equipment consists of trailers, truck beds, snowplows, blades,
rollers, distributors, kettles, brooms, spreaders, and many other minor
units. ©Some of these are motorized but none are self-propelled. For
study purposes, separate records were kept for all Class B equipment not
normally attached to a unit of Class A equipment. Towed units of Class B
equipment were not considered to be attached to Class A units. Class B
equipment noxrmally attached to a unit of Class A equipment while in use
(such as snowplows) was considered to be part of the Class A unit for
study purposes.

Throughout this volume, road surfaces have been classified as one of
six types. The following list shows the terminology used, State unit
codes and a description for those types where variations may require
interpretation.

State
Type unit code Description
Portland cement concrete 10
Brick 50
Bituminous overlay 80 Bituminous concrete mat
placed over an old portland
cement concrete or brick
surface
Bituminous plant mix 90 Bituminous concrete mat with
gravel, crushed stone, or
soil-cement base course
Bituminous treated (30) Bituminous penetration mat
(k0) with a gravel or crushed
stone base course (some are
stabilized)
Gravel 20 Gravel or crushed stone

surface usually without any
base course



Section B

COMPREHENSIVE STUDIES IN THE THREE-COUNTY CONTROL AREA

1. Background

Studies undertaken to develop basic data about the types and total
extent of maintenance performed by State forces on the primary road sys-
tem are called comprehensive studies. They were intended to provide an
overall picture of maintenance on primary highways throughout Iowa. Cur-
rent State records for labor, equipment, materials, and supplies were
examined to see if they would provide data needed for the comprehensive
studies. It was decided that the State records did not contain all of the
information needed and did not show enough details. Therefore, the study
group developed a special accounting system to obtain the needed data.

A group of direct operation accounts were set up to accumulate labor
and equipment time. These operations were based on the list of functions
shown in the 1958 AASHO Manusl of Uniform Accounting Procedures. In addi-
tion, two groups of overhead operation accounts were used to accumulate
labor and equipment time which could not be immedlately allocated to any
direct operation. The accounts in one group, called overhead operations -
undistributed, covered work such as service and repair equipment and were
not allocated to any operation. The other group, overhead operations -
distributed, consisted of operations which were allocated to direct opera-
tions. Stockpiling aggregates 1s one of the operations in this latter
group. Iabor and equipment time was also classified according to where
work was performed. State road sections were used to identify worksites.
However, most of the State sections were divided into study subsections
to provide a more detailled breakdown of worksite locations for certain
direct operations. Overhead operations were classified only according to
the county where they occurred.

Two-man study crews were assigned full time to each of three counties
in a selected control area for a 52-week period. They observed activities
of State maintenance forces, prepared daily time records for each employee
and major equipment unit working in the control area, and obtained back-
ground information. The daily time records for men and equipment units
showed the following information: total available working tlme (TAWT);
nonoperational major delays (over 30 minutes); net available working time
(NAWT) spent on each operation; and the location of worksites. In most
cases, study crews were able to obtain the distribution of time to the
nearest 10 minutes. Worksites were identified as being in a particular
county, road section and, in many cases, a study subsection. Background
data included records of materials used, work accomplished, mileage oper-
ated by individual trucks, and other similar information.

N
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All study records were forwarded to a headquarters office where they
were checked for accuracy and consistency. Most of the data were then
transferred to punch cards for machine processing. During the 52-week
study period, study crews recorded 86,225 hours of TAWT for labor and
166,926 hours of TAWT for major equipment units. Iabor had an additional
8,411 hours of paid leave so study crews actually accounted for 94,636
hours. A check showed that this latter figure differed from State total
labor payroll hours for the same period by less than 1 percent. No check
was made on equipment time but it is believed that study records and
State records in total agree within 1 or 2 percent.

2. Characteristics of the three-county control area

The control area for comprehensive studies nominally consisted of
Cedar, Iowa, and Johnson Counties. However, it was actually defined as
including only those roads normally maintained by State maintenance crews
stationed in the three counties. Thus, detours over county roads, a road
section in a State park, and a few road sections in adjoining counties
were included in the control area because they were maintained by the
three crews. Roads contracted to a city for maintenance (except certain
specified traffic control items) and several road sections normally main-
tained by State crews stationed in other counties were excluded even
though they were within the political boundaries of the three counties.
During the one-year study period there were several changes in roads nor-
mally maintained by the three crews and thus in the limits of the control
area. For example, during winter months the three crews were given re-
sponsibility for salting roads in other counties.

The control area was selected by the special study group staff after
consultation with State personnel from the Central and District 6 Offices.
Consideration was given to terrain, soil types, weather, traffic, road
surface types, and suitability for study. The selected area was recog-
nized as not being a perfect sample but was considered to be reasonably
representative of conditions found throughout Iowa. It also met some
practical limitations of study criteria. Fach of the three counties in
the selected control area had certain distinguishing characteristics.
Each had all major types of roadway surfaces but in varying proportions.
Average traffic varied considerably. Cedar and Jowa Counties included
only small cities while Johnson County had small cities and a moderately
large urban area. In Cedar County, the State maintenance crew operated
out of two garages; in the other counties there was only one garage. Each
county was located in a different maintenance residency which meant that
there were some differences in policies and procedures. Crew sizes and
equipment complements varied from county to county although they were
related in a general way to variations in total workload. Table 1 pre-
sents, for selected items, a comparison between the three counties in the
control area, an average county in the control area, and an average
county in the State. It should be kept in mind that the three control
area counties are actually defined as including only the roads normally
maintained by the three State maintenance crews. Thus, figures shown
here do not agree exactly with comparable data shown on Page 3 of Special
Report No. 65 which are based on political boundaries. Table 2 shows the
nominal fleet of "A" equipment used in the three-county control area.



TABLE 1

COMPARISON BETWEEN CHARACTERISTICS OF CONTROL AREA COUNTIES AND STATE
AVERAGE COUNTY FOR SELECTED ITEMS

Control ares

State
Item
) Average| @verage
Cedar Iowa | Johnson county county
Roads maintained 8/17/59: (miles)
Portland cement concrete - unit 10 33.3 14.9 69.6 39.3 56.5
Brick - unit 50 - 0.4 0.2 0.2 0.8
Bituminous overlsy - unit 80 15.8 46 .4 12.8 25.0 16.2
Bituminous concrete - unit 90 20.7 21.6 - 4.1 10.8
Bituminous treated - units 30 and 40 0.6 0.7 17,1 6.1 7.5
Gravel - unit 20 12.3 2.1 4.3 6.2 7.6
Total 82.7 86.1 10k.0 90.9 99.4
Average age of surfaces (years) 13 6 12 11 18
Average deily traffic (1/1/60 estimate}| 1,965 | 1,970 2,600 | 2,210 1,823
Average maeintenance expenditure per
mile (FY 1959-60) $1,690 | $980 | $1,330 |$1,370 | $1,37H
Mean temperature: (°F)
Average year Lo 4o Lo Lo ko
Study year August 1959-August 1960 48 48 48 48 49
Total precipitation: (inches)
Average year 33 33 33 33 31
Study year August 1959-August 1960 43 43 43 43 38
Snowfall: (inches)
Average year 30 30 30 30 27
Study year November 1959-March 1960 55 55 55 55 52
Predominating soil types - A-6 to A-T-6 -
State maintenance crew 8/17/59:
All personnel 13 12 15 13 13
Trucks 7 8 9 8 1
Motorgraders 2 1 3 2 2
Tractors and front end loaders 6 6 T 6 T
Other equipment units 8 7 6 T 9
Numher of state garages 2 1 ol 1 2




TABLE 2
"A" EQUIPMENT ASSIGNED TO THE THREE-COUNTY CONTROL AREA AUGUST 17, 1959 _]_J

Equipment group ifn:;:r Meke end model pu:ﬁ:se a Auxiliary equipment 2/
Cedar County
Iight duty trucks A 5732 | Ford F600 1955 2.4 cu yd end dump bed ©
" A 6278 | Ford F600 1956 4,0 cu yd end dwmp bed ©
N A 6782 | I.H.C. A162 1958 3.0 cu yd end dump bed
", A 7107 | I.H.C. A162 1959 6.5 cu yd spresder bed
J A T4o2 | Chevrolet 6403 1959 4.1 cu yd end dump bed
Medium end heavy duty trucks A 5081 | Ford F800 1953 3.0 cu yd end dump bed
" A 6318 | Ford F800 1956 L.8 cu yd sprender bed
Motorgraders A 2824 | Caterpillar 12 1945
n A 5074 | Caterpillar 212 1953
Pickups A 5107 | Chevrolet 3104 1953
" A 6232 | Ford F100 1956
" A 6718 | Ford F100 1957
Tractors and frontend loaders A 3719 | Case VA-1 1949 6 £t sickle bar mower, 0.34 cu yd loader bucket
u A 4753 | Case D-1 1952 0.75 cu yd loeder bucket
i A k923 | I.H.C. FAA 1953 5 £t sickle bar mower
¥ A 6106 | John Deere 420U 1957 6 £t sickle bar mover
" A 6580 | John Deere L20T 1957 5 ft rotery mower
" A 6926 | Ford 1958 6 ft sickle bar mower, 0.29 cu yd loader bucket
JTowa County
Iight duty trucks A 4579 | 1.H.Cc. L-162 1951 3.0 cu yd end dump bed, 3.2 cu yd spreader bed
L A 5433 | Ford 1954 3.9 cu yd end dump bed, 5.0 cu yd spreader bed ®
n A 6002 | Ford F600 1956 3.9 cu yd end dump bed () @
" A 6217 | Ford F600 1956 5.3 cu yd spreader bed
" A 6711 | Chevrolet 6403 1957 4.0 cu yd end dump bed
" A 6801 | Ford F600 1958 4.0 cu yd end dump bed
Medium and heevy duty trucke A 4299 | Ford F6 1951 2,0 cu yd end dump bed
i A 6300 | Ford FE0O 1956 3.0 cu yd end dump bed ®
Motorgrader A 3230 | Galion 102 19L7 @00
Pickups A 6787 | Chevrolet 3104 1958
" A 7120 | Studebeker LE3 1959
Tractors and frontend loeders A 2050 | McCormick-Deering 1939
B A 2319 | Minneapolis-Moline VIT 1949 0.75 cu yd loader bucket
" A 2914 | Ford 6HO21 1946 6 £t sickle bar mower
" A 3639 | John Deere M-1 1946 6 £t gickle bar mower
" A 4352 | John Deere M-1 1951 6 £t sickle bar mower
If A 6632 | John Deere 420T 1957 5 £t rotary mower, 0.34 cu yd loader bucket
Johnson County
Idlght duty trucks A 5129 | 1.H.C. R162 195k 2.3 cu yd end dump bed, 3.8 cu yd spreader bed (B)
il A 5477 | I.H.C. R162 1955 3.6 cu yd end dump bed
" A 5498 | I.H.C. R162 1955 3.1 cu yd end dump bed
" A 6203 | Chevrolet 6403 1956 3.5 cu yd end dump bed, §.5 cu yd spreader bed (@) ®
i A 6326 | I.H.C, 8162 1956 3.4 cu yd end dump bed
v A 6330 | Ford 1957 2.8 cu yd end dump bed
" A 6904 | Chevrolet 6403 1958 L.k cu yd end dump bed, .5 eu yd spreader bed B @
Medium and heavy duty trucks A 1313 | Oshkosh C-35 1934 2.4 cu yd end dump bed @
] A 5863 | Ford F80O 1956 .3 cu yd spreader bed
Motorgraders A 3552 | American 80OM 1948
il A 1179 | caterpiller 112 1950
] A 7127 | Adems 44O 1958
Pickups A 5501 | Ford F100 1955
L A 6359 | Ford F100 1956
Tractors and frontend loaders A 2836 | Hough I-6 1946 0.69 cu yd loader bucket
u A 4353 | John Deere M-1 1951 6 £t sickle bar mover
N A 4354 | John Deere M- 1951 6 ft sickle bar mower
" A 4628 | John Deere M-1 1952 6 ft pickle bar mower
" A 5176 | John Deere 4OU 1954 6 £t sickle bar mower, 0.33 cu yd loader bucket
it A 6949 | John Deere 420T 1958 5 ft rotary mower
n A 7276 | I.H.C. 240 6 ft sickle bar mower
District end Division
Light duty trucks 3/ A 4694 | cnevrolet 3809 1952 Acid tanks end sprayer
N 3/ A 5490 | I.H.C. 192 1955 Steke bed, hydraulic tailgate, pump
" é/ A 5495 | Ford 1955 Steke bed, paint tanks, paint sprayer, gless bead bin
Truck mounted draglines l_j A L1530 | Schield-Bantem T-35 1951 3/8 cu yd dveg bucket
" 13/ A 5228 | Schield-Bantam T-35 1954 3/6 cu ya drag bucket
n T/ A 5229 | Schield-Bantam T-35 1954 3/8 cu yd dreg bucket
Pickups 3/ A 5090 | Ford F100 1953
" 3/ A 6157 | Ford F100 1956
Elevating grader A 3296 | Athey 1947
Soil mixers A 3024 | Seaman 19h7
" A 4009 | Seaman 1950
Mudjacks A 4569 | Koehring 5024 1951
Self propelled rollers A 5428 | Ferguson 152 1954
Air compressors A 1234 | sulliven WK-60 1940
1 A 3150 | Le Roi Gea 947
u A TH4T | Emith 75-P 1959

District paint erew.

e e

Pour-wheel drive.

See Page 3 for definition of "A" equipment.
Clrgled letters indicato following suxiliary equipment:
i

One used in each of three control ares countiles.

@ One-way plow,

Vee plow, @ Wing plow, @ Underbody blade, and
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3. Inventory of workload in the three-county control ares

Before starting comprehensive studies, the special study group made a
detailed field inventory of all road sections in the three-county control
area. The objective was to measure workload components for which State
maintenance forces were normally responsible. In total, these components
constituted the workload for each road section. Data obtained during the
inventory were used to prepare strip maps which showed roadways, drainage
structures, right-of-way lines, intersecting roads and some culture. A
typical example is shown in Figure 1. Sumaries were also prepared which
listed quantities of the various workload components by State road section
and study subsection. Table 3 shows these quantities for each section
and county in the control area.
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Figure 1. Sample strip map prepared from field inventory data.
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L. pistribution of labor and equipment time in the three-county control
area by type of work

Data obtained during the comprehensive studies were summarized to show
the distribution of labor and equipment time expended in the control area
by type of work or delay. Table 4 presents the results of this surmary
for the entire three-county control area while Tables 5, 6, and 7 present
results for each of the three counties. These tables show how much effort
was expended in the three counties by State maintenance crews normally
assigned there plus effort expended by other State crews such as the
District 6 paint crew. Time spent by State crews working outside the con-
trol area or on city and county roads (reimbursable work) was excluded.

Each functional type of work is represented by an operation such as
patch roadway surfaces with aggregate. These operations are listed under
three main headings: Overhead operations — undistributed, Direct oper-
ations — maintenance of existing system, and Direct operations — new
construction. The latter heading includes only woxk which was generated
by construction or reconstruction projects on the primary or interstate
road systems. The term detours indicates that traffic was being routed
over existing county roads or city streets off the State system. Tables
lk to 7 also list nonoperational major delays by type.

As previously indicated, the special study accounting system included
a group of operation accounts under the heading overhead operations —
distributed. The labor and equlpment time charged to these accounts was
allocated to all direct operations before preparing the summary on which
these tables are based.

Figure 2. State garage typical of those in the three-county control area.



TABLE
INVENTORY OF WORKLOAD IN THREE-CO

ROADWAY SURFACE AREA SHOULDERS AND APPROACEES
T Section| Length | ADT | Portland Bitumt- | Bitunt. | PAOumi- T Sboulder | Tnter- | Drives

¥ No. (ML) (vpd) | cement | Brick | nous nous Gravel Total area secting or

conorete (sq va)| overlay | concrete | ST | (g4 va) dec (sq Ya) 1/ roads |entrances

(8a 1) (81 7a) | (sqva) |%fEatyest tpg o7 Gava) | 2/ | ¥

Cedar 01 11.37 825 17,180 - & 149,380 . - 3,765 170,325 | 117,560 38 106
03 11.ko | 4,320 12,725 - 148,245 - - - 80 161,050 | 153,745 24 55

ok 12.70 3,770 136,765 - 47,460 - - - kso 184,675 123,245 35 58

05 13.75 720 - - 13,990 93,180 - 132,825 510 240,505 61,915 37 80

06 13.17 | 1,965 89, k20 - 21,335 43,380 - - 110 15k,2hs 73,960 4o 97

o7 140 | 1,270 | 165,185 - 1,865 - - - 575 167,625 96,110 38 121

Detour 6.16 300 - - - - 7,125 | 83,855 135 91,115 2,715 13 62

ciﬁ’éﬁi 82.65 | 1,965 | bhei,e75 - 232,895 | 285,940 7,125 |216,680 | 5,625 | 1,169,540 | 629,250 229 579

Towa o1 12.30 2,830 49,175 - 125,210 - - - 1,750 176,135 106,500 26 91
02 13.02 | 3,95 1,430 - 177,540 - - - 235 179,205 90,190 23 122

03 2.68 510 13,345 - - - - 20,185 650 3k,480 7,600 5 18

ok 22.38 | 1,275 87,700 | 4,580 | 145,270 - - - 1,b55 239,005 | 206,475 69 142

05 10.28 | 2,310 - - 107,175 - - - 2,800 109,975 69,905 21 60

06 0.62 450 - - - - 7,030 - - 7,030 3,435 6 9

o7 13.77 | 1,255 3,090 - 4,185 | 175,570 - - 4,3% 187,235 71,825 2 110

o8 9.55 1,180 24,800 - - 88,630 1,555 | 10,250 3,325 128,560 48,745 28 150

09 1.54 375 - - - 18,185 - - 3,645 21,830 6,985 - 7

c?;:g 86.1k | 1,970 | 179,540 | k,580 | 559,380 | 262,385 8,585 | 30,735 | 18,250 | 1,083,455 | 611,660 220 709

Johnson o1 15.22 | 1,720 | 193,860 - - - - - 1,235 195,095 | 176,575 29 156
02 8.65 | 1,150 1,695 - - - 119,950 - 105 121,750 22,285 16 103

03 12,73 | 3,095 70,680 - 109,255 - - - 105 180,0%0 | 118,005 2k 17

ok k.23 | 10,820 84,370 | 3,470 - “ - - 1,195 89,035 67,795 13 ik

05 10.27 | 3,600 | 149,680 - 29,025 - - - 1,990 180,695 | 110,360 25 58

3 6.09 550 - - - - 85,285 - 2,115 87,400 25,285 7 by

o7 1.23 885 17,670 - - - - - 135 17,805 6,170 12 16

08 0.79 635 6,145 - 2,295 - - - - 8,440 4,820 5 6

09 11.00 2,670 117,305 - - - - - 630 117,935 101,905 18 130

10 13.27 3,815 154,485 - 39,160 - - - 1,365 195,010 157,230 20 8

n 13.75 | 1,690 | 160,420 - - - - - 1,270 161,690 | 131,920 39 131

12 4.85 550 - - - - 27,530 | 37,800 1,130 66,460 6,240 a7 37

13 0.57 1,235 = - - - 8,775 - - 8,715 4,180 3 5

g::xt:e 1.3% 400 = - - - - 4k, 385 - 4,385 - - 8

ci‘.ﬁ{ 103.99 | 2,600 | 956,310 | 3,470 | 179,735 - 2h1,540 | 82,185 | 11,275 | 1,474,515 | 932,770 228 933

shoulders wore basically scil and sod although some had received applications of aggregate
ituminous mixea. Gravel surfaced roads were assumed to have wo shoulders.

tained in whole or part by city and county forces.

not inelude mailbox turnouts. Maintained in part by owners.

totween edges of shoulders and right-of-way linea.

vhich maintenance crews normally mowed including shoulders but exeluding

8, mershy areas, ete.

not include reflectors.

cable and beam types.

road sections vere partinlly maintained by city or county forces under contract.
State crow was responsible for maintenance of signs and aign posts. There were
304 sign posts on 8.08 miles of contracted roads in Johnson County.
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UNTY CORTROL AREA (8-17-59)

ROADWAY AND APPROACH DRAINAGE STRUCTURES POSTS
ROW | Mowed 2 = Guard- | foo¥
alx;/ea aryen Bl"::?s cui_;;:rbs eiges D " Sigs . . _ . oo :mdjjl :;’;;:Eo
(AcTes) |(Acres) c&r::g:ﬂ Rt inlets | ways e iGul redl 2 (Ltn Ft) (Lin Fe)
passes
123.3 | 119.3 7 30 86 30 = 165 138 8 - 61 207 - 704
85.9 | B8k.8 2 1 T 5 - 133 118 134 - 90 32 - 15,137
166.1 | 150.8 3 15 56 7 - m 151 7 N 23 253 " 6,001
120.9 | 118.8 2 33 8k 12 = 163 k| 123 - 1 268 - 9,606
89.6 87.6 2 5% 79 22 12 206 179 177 110 55 521 1,100 | 18,534
121.1 | 118.9 b 50 % - 16 148 128 | 193 - 43 364 - 7,536
28.5 | 13.4 1 7 50 - - 103 9 8 - 61 148 - -
| 735.4 | 693.6 21 150 505 86 128 1,109 937 722 110 | 33 | 2,103 | 1,100 | 57,518
112.4 | 111.3 3 29 65 2 - 166 148 129 26 89 392 260 -
82.0 | 73.0 1 53 68 1 - 234 200 112 - 154 166 - 2,988
19.6 | 17.7 1 5 16 2 - 28 22 17 - 2 41 - -
143.8 | 139.2 6 76 127 ) 150 289 232 248 - 199 679 - 22,637
100.8 | 93.7 6 33 4 3 6k 162 1k 129 - 219 492 = 8,406
2.1 2.0 - 3 10 - - 32 25 2 - 5 32 - 488
127.6 | 126.3 6 ko 7 - - 240 222 50 - 120 392 - 4,37
84,1 76.8 5 16 115 2 - 225 199 27 - 85 n - 2,043
30.1 | 30.1 1 - [3 - - 15 12 2 - 11 25 - 4
702.5 | 670.1 29 255 522 17 21k 1,391 1,204 716 26 | 884 | 2,830 260 | %0,999
177.5 | 153.0 5 27 1kg 1 21 100 98 jin - - 142 - 2,903
3T} eT-X 1 10 108 2 - 99 87 38 g X 125 - 12,881
9.5 | 87.7 2 39 110 4 - 197 161 70 8 37 299 8 | 6,7k
26.h 25,2 3 7 Lo 23 - 146 132 9 66 - 207 858 -
1kh.5 | 141.6 3 15 il 13 1 gl 88 20 - 21 129 - 2,100
4.3 T1.9 2 10 29 - - 56 52 23 - - 75 > "
4.5 2.2 i 1 6 1k 6 k1 30 114 21 & 165 200 252
2.6 1.8 - 1 10 - 2 12 1 - - = n 4 &
82.6 | 52.3 b 25 87 1 ko 18 109 | 169 - - 278 - 4,605
182.8 | 155.7 1 28 105 1 - 11k 99 39 | 1,117 22 | 1,277 | 14,521 -
5.3 | 128.1 6 36 13 7 106 148 13h 216 | 1,327 = 1,677 | 13,270 | 2,224
43.0 | 39.6 3 5 23 - - 63 54 188 L51 - 693 | 5,863 861
L4 T3 - 2 9 2 - 22 17 @ = 5 17 = -
- - - - 3 - - 25 22 (&) - - 101 - -
1,016.1 | 887.9 29 206 870 68 176 8/ 1,235 | 8/ 1,117 | 1,009 | 2,990 | 80 | 5,196 | 34,792 | 32,568
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5. Distribution of labor and equipment time in the three-county control
area by selected road subsections

As previously indicated, labor and equipment time was classified accord-
ing to location of worksite during comprehensive studies. For direct op-
erations, worksites were identified by county, State road sections, and
for certain kinds of work, by study subsections. Overhead operation work-
sites were identified only by county. The labor and equipment time for
distributed overhead and direct operations which had not been charged
originally to study subsections was allocated to these subsections. Next,
study subsections were classified according to rural or urban location,
principal surface type, period of most recent surface construction, or re-
construction, and average daily traffic (ADT) Subsections which were not
reasonably homogeneous or which had special factors influencing mainte-
nance were excluded at this point. Most of the exclusions were for the
following reasons: (1) principal surface type accounted for less than
90 percent of a subsection's surface area; (2) subsection was a detour
over county roads; (3) maintenance of most items in subsection was con-
tracted; and (L4) subsection was maintained by State crews for less than
g full year during the study period.

Similar subsections were grouped according to one or more classification
factors. The data for each group were averaged to determine labor and
equipment time expended per mile for each operation. Table 8 shows the
basis of classification for each group, total length of subsections in the
group and average workload per mile as found during the field inventory.
Note that there is a wide variation in the number of miles of road in-
cluded in each group. Also, classification factors do not take into ac-
count all of the variables affecting maintenance. This would indicate
that differences between subsection groups for average labor and equip-
ment time per mile should be evaluated carefully and perhaps considered
as trends rather than actual differences which might be applied over the
entire State primary system.

Table 9 provides a summary of labor time charged to major groups of
direct operations for each road subsection group while Tables 10 to 46
show a more detailed breakdown of labor and equipment time for each road
subsection group. The time shown includes allocations of distributed
overhead as indicated above but does not include any part of undistributed
overhead operations.

If the reader should desire to make an allocation of undistributed over-
head operation charges to other accounts, it can be accomplished by sev-
eral means. One way would be to use labor time as a base. This can be
readily done by using the following rate table which indicates the amount
of labor or equipment time that would need to be added to the respective
labor and equipment groups in Tables 10 to 46 for each hour of labor time
per mile shown in these tables.

TBDEP «wenwnesansnmmnssonssnsmass DedTl bhotr/ptle
Light duty trucks ceeeececeacesss 0.009 hour/mile
Medium and heavy duty trucks ,... Negligible
Motorgraders ecesesscssesscssccsns L
Draglines seseesccccccecssssannes n

PICKUDPS «evvecaceccnnsacsssssesss 0.055 hour/mile
Tractors and front-end loaders .. 0.003 hour/mile
A1l other veeeveeeseeess ceessesess 0.003 hour/mile



*ITUAC £q j4Bd UT DOUTEIUTEN
*gaaI0F LMoo puw L3720 Aq 3Ted IO STOGA UL PAUFEYUTBA

*30uRINE ST FO SITFW Z§*4 SIPNTOUL
*398FMs GUWT-£ JO ITTW 5°0 SIPOTOUL
“gadiy weaq pUw STAW WL

*8JI03O3TFRI IPOTOUF 0T Fecq

*232 ‘svars Aysiwm ‘sadors da9qs BUTPNTOXe JNg SISPTNOYS SUTPNTOUT PIAOCW ATTERION SASID 30UTUDIUTEN GOTUA oIy
*8IUT AmA-JO-3UFTI PUR BIIPTNOUS JO H38pa IPTEINC UIAMIAq BTV
“SINOLMY XOqQTTEmN IPNTIUT 300 6300

%
]

*SISPTAOYS OU aATY OF PSUNIST 3IoA SPBOI ROONSANS TOATIQ *UOXTE EMOCTENIIY PUw 83

Jo EuoT3eoTTdds PaATadaI PEY OWOR UINOUITE PO UM TEOS ATTVOTIR asa masprneqy TIY /€
~ediy 3 WA ©30q
anwy 824K} SOBLME JWRISFITR JO (WIS OT USY3 999T) BsaTe TTVWD PUR FXOSP 99pFE /2
*oowrd 3003 a0 SEIDAI 4NCR GOTHA SULIND POLIA \m
ol oot | s - 8 T % of - 9 8 T €0 | oot | @Ot g $ sge‘er | s6°Te || @9 \vlun Iy 0005 TaA0 TTY i
Ton T 2 4 - 9 €T ST T T L 2 T°0 6L L'g g 2 o6y‘g 096°3T 202y Jot IaY 0005-000E TTY 9k
€l9 9Tt 3 4 1 ot T 2T % T L € €0 S°L g 6 z 099°L 020°2T Eg £2T ITY 000E-000T TTY <€
€62 & ©® 2 T 6 6 ot T T L 2 €0 Lot | T°TT ] 2 <98‘9 ST9°ST oL €y ITV 000T Ispun TTV €
=213 b sz 9 T 9 2T €T T T L z €0 16 T°0T ] z oTlg SER'ET £°ToT /TT /OT 65-gHBT PI3INIIEU0D TTY €€
209 6T W T 61 HT ot E1d # T 5 € €0 09 8'9 6 € g62°9 €962 ol SH~926T PIISNIFTIUOD TTV et
696 - = = - #T ] 6 = T 9 € T°0 T4 1 g T = SES‘oe €96 8a08zaMe TaavI3 TIV €
- T - - % 2T T - T ot 2 "0 "9 o ot z Te4T nE 9T £278I08 PegERa] SNOUTENGTY TTV o
819 9 (5 L OgE‘E 4 3 3
9€T = 22 L - % iy €T = e L 2 #°0 o°TT | €1t 6 z 0gs ‘L OTL‘ET 9o 99083aMs xTw qusTd SROUFIYTY TTV 62
S99 T 9t 2T - ot HT ST 2 T 9 € €70 8¢ 29 e z Gen‘l $26°TT oL-zg 89087103 AVTIAL0 SNOUFELLY TTV -]
son T At E #T 6 ot o € T L 2 €0 6 $*0t 8 z 0gL6 0SEET grelot /T foT 89083 3330000 puerxed TTY LIz
lg 15 2n T % 2 GE L T L T 2 50 Lg 19 jas & $To‘g slsgr 69T /T weqam TTY 92
9ES L9 T€ 3 L 6 ot i 2 T & € €0 s'g €6 8 2 S26°L oge‘eT g6ozz /ot TR TTY se
- - 43 - - = 43 2k - 4 6 = 9T (544 L ot GEge SgE‘gT 60°T 000E=000T | 65-9H6T " - 2
8L = € g - € o 2 - = 9T m = B3 € <t ot 0566 OHE‘TT 290 000T 29pWn |  Sq-926T POABALY ERCSTERSTE " €2
- = 69 8 = S 9 9 = - i - T Lo Lo €5 2T ogl 0869 %0 000E-000T “ u - =z
- I3 2 = < 2 I3 - oz - = T T - e oo 000T T3P . XTu 43 SNOTRmYTE =
065 € 4 4 SZ=e werd
- » T 2 - 2 Ly 1l = 2L T m = 2'0 2°0 Lt gt otT STE‘0R T 0005-000E " » - o2
- - 95 9 - 4 o £9 - = € = € T'E 2 It n.ﬂ.m 696 ‘0T #9°0 000E=-000T » A¥TIan0 SNOUTENGTT " 6T
- oL 3 - ot z 9% ot - £ g 1 o |eL | Ll L £ ols" szz'yt || elio /TT 000§ Tan0 * N . ot
= - HE 9 - # e 2 - # HE % = = = 9€ ot - g9t 050 ©000E-000T " " - it
- = €€ = - = 133 B = It 8 < = S = = It % STHNT 2o 000T ToPW | 66-9M6T " . 9T
o€ ~ %R - - 2 12 53 - El L 1 ] g0 g0 or T oon‘E 00E“ST e T 0004 Tar0 - " - ST
- - g€ - - € €€ HE - - ot E 9°T = - €T L 0196 STe‘tt 9°0 0005-000€ - " - #T
1€ - LS - - S 25 29 £ gT 9 T L1 LT LT 9 02 $09°T ‘ot 0cg 000£=000T - 23aIo0OD JUSWSD PUETIIO] | WEQI £T
66 | - e = - AT 8 [ 7 T 9 £ T"0 4 o [} T 5 mmm.am €96 0COT Z9pm |  Si-926T ToARID " et
- - ST - - 9 6 6 - B < £ €0 g°Tt | 2%et L T <4 487¢ 05E“4T 60°9 000T I9PWN | 65-GHET a 1 « BL
st - T - - E ot ja = T €T i - 2t L€ ar -4 ota‘s SHO“HT Si'g 000E-000T | &H-9e6T DageaI) ENCUTINATE “ ot
me = g oT - f T T = o 9 € €0 26 46 [ 2 SgE‘S 05L°ET £€6°L1T 000E=000T - o - 6
= Lt < - L 9 3 o T 9 2 #°0 0°€T | 2°€T L 2 soL‘6 C63'EY 29°2e 000T I3PW1 » xpu quetd snouTmgTE " <]
€5 e 1€ 6 - g T #T - T L € T°0 0% ES 6 2 0g6°9 981U 05718 0005-000€ " " “ L
3 - ™ Phs - €T Ea €T 9 T 9 € S0 gL o'g ) 2 6e6Q S€9°0T (<] 000E-000T “ A¥TIaA0 SNOTFNGTE . 9
61 - 3o - - € g 6 T T 9 2 1°0 ¢*eT | 0°¢T [ 2 olE‘TT | STSHT ogee /ot 0004-000E .. " u 4
982 - 6 - - € 9 L T T ot 2 €0 ot | TUet ot z 0Tt | So6°TT 9T°9T 000E=000T . e » bt
- 9€ €T - 4 2 L oT - - HT i 9%0 T°gT | #°8T 2T 4 ST6'ET | SB LT £T°E 000T I3pun | 65-946T w - €
e 9lz 25 E -3 sT L ] 9 T 9 € 20 WL 9 lg z G2Eg ogr‘Tt T0°2¢ 000E=000T - M . 2
062 o€z €Lt & +e TE€T ot 92 L T L T = s'2 25 Phs T 060°L SCECTT Lgo 000T I8P | GH=g26T |99aIouod Juemsd puelidod | TRy T
/8 saaaaT0 /& /i | (exBs) | (px be)
: afes | syeror 3t | “eserza | (sasv)| (ezov)| seowexy | spmox /€ JE Vs o
(3 =F1) _W.Mv Toson | zemo [ T | somo | wEis | g5 eadia | -mo z (sTm)
-preny 8 -trrds | doxn 0 /L /3 -m2 I0 | Bupgoes waTe dare pa3onIge woty | worpoes
sowg | oo suds xog S9pET i g o7 | ep . dnaxd 30 yRBusT rivg a2y 2dfy averms TedioULIL 207 | s
A% | prwnp) panoy voLIad vy
f390d PUw Aespecy e sanavosdds puv GISpTNCTS

— aTm Iad SaT3THUEDd ~—

(66-LT-g) VENY TOLINOO XINNOO-FEMEL NI SNOLIOSSHNS (VOY CEIOETHS HOL CVOTRNOM JO XHOIMIANT

£ TWYE




*208Td 003 UOTIONIFTUOISI IO UOTHINIZSUOD S08JINT JUIVAL 480W YITGA Supmmp Porxad /T

9'€62 | L-LT €°6¢ €Lk € €L T Th = 6 gh IQY 0005 Isa0 TTV LE
6°T9T T4 0°9T 0"€L 6°Eq 86T Lo 'y IAV 0005-000€ TTV o€
1402 61 LTt L4g 9°TE 9°0T 9" 6T o' T} IQ¥ 000E-0COT TTV (49
6°292 #°9T 6°0T G €9 L-ze 9'h 6°98 pAd44 IQV¥ 000T Ispmm TTV HE
H° LT 26 o HT L-69 9*6¢ G HT LegT L°9oT 65-oH6T PIRINIZTTOD TIV €€
¢eole 9" TT 92l G €6 L2t 66 67 ¢y T°2L GH=926T Pa3INIZSUOD TV 2€
H*2ge 6-€€ g0 €4l 6°TT €0 L 66 G TET s908LIMS TaAsId TIV 1€
6 6Ly 6°9 e'g L€l 9°L f°L T° 18T 9°#gT §908JaINS PI3BAIY SNOUTUMITY TTV ot
g 6LT 8T 0°2t #1°69 L-g€ €2 T 9% G QT §2087.INs X[ JUeTd snoutumarq TTV 62
€ 18T €S 0°ST 828 0" Th 60T 2°€ T°te S208LINS ABTI3A0 SNOUTMNIT TTV ge
0°6LT €3 6"HT g 6L 9°LE G o2 61 0°9T S30BJINS 233I0U0CD WUIMSD pueTirod TTV 12
0°Tg9e L€t T2 0°g9 6°€q 6°Sg 9° gt 3 wsaIn TV 92
o'toz | 8°9 2T 2 gL 0°HE 02T g6z 9-€€ el TV ¢z
£ EHT - 02 6°HE 2 LE 605 o'gh 000€-000T 65-9H6T " " He
€-€2€°T| 9°90T €02 Le€g 79 € L€ 9°g08 Loete 000T I3pun GH-9261 PajBal} STOUTMITY " €2
TETT LS Lz L 9'9 S g2t "9 000€ -000T M “ n 22
T-LET = T Te 0°6L 0" Th - - B 000T I3pun " X queTd snouTumg T % 12
0°ENT - 6'12 €-€6 = 9'6 g & 182 0005 -000€ “ " u 02
T°02T & gLt 6°64 0°g = o 6°TH 000E-000T " LeTIano snouTuniTd w 6T
T°9le gl 6°0f L-gL 2 H8 008 - 16T 0005 =340 il " - T
0°£02 #*0T 0Tt g TS 8°8 9°8T 2 20t [ 000E-000T " “ " LT
0°52T s 26 g°STT - = & - 000T Iapun 65-gh6T " “ 9T
0°66€ 6795 Lt f°'gl € €€ 9°8 = T°€LT 0005 <anp i u " qT
G-€6r | 6°6 6°TE 9°€¢ 6°2€ [ 4 - Loy 0005 -000€ " u “ HT
€ 22T = 9'1e T2l 9L 28 - g2t 000€ -000T o 93210000 JUIWSD PUWTAIOL | TRGIN €T
#°25€ 6" €€ g8°0 €4l 6°TT €0 L°66 G TET 000T Xspuf Sh-926T TaaBI) " 19
g 66T 9°G (44 g 1€ 9'9 76 9°00T e 000T Z3puf | 65-9H6T W i T
2 €59 T 2°0T €°0TT 9% 1] [o)h i " TOE 000€-000T Sh=-926T PI38AIG SNOTTUNRTE " oT
T°TET 9°2 06 2°69 G gt 0'g T T Lz 000E-000T u u " 6

2 2ee 0T 04T 2°99 T 1€ f°e g 6L LTE 000T Ispup “ xTu queTd Snoutuniig " 8

6'0LT | T'9 2°9T 28 0"ty 6T 20 TS 0005 -000E " n " L

€zoz | Ly g6 $°48 2 6t 2°s 679 0°1S 000€~000T " ABTI840 SMOUFUNYTE p 9

Leght 1 9°TT 865 L oy L g2 - g'0 0005 -000E " “ - 4

9°#2T 9°€ g6 €°09 6°4T 9°Ll2 6°€ €€ 000€-000T " “ u i

122 T°68 4T #°65 6T LIT 062 6°0 000T I3pun 65-g76T u " €

9°9gT % €T 9°96 g LE 0°eT T°0 2°Te 000E-000T n u w 2

€-€oe = G*HS L-got QT €61 = 29 000T I9puf GH-926T | 938I0U0D JUSWED PUBTIIOL Termy T

30T a8surexp | yowoxdde \m dnoxs
Tea0L | Iaygo | °OTAILS pu= pus pue 208LINS | 20BIIMS Iay pagonIgs 2dfy somzins TedToULI wot)y wopao9s
OTFFed] aoug opTSpEoy | zepTnoys | TeToads | SuTinoy <M -8201 -qns peoy
POTISd

VIV TOMINOD AINNOD ZXMHL NT SNOLLDZSENS (VoM CHEIOFINS NO SNOLLVHEJ!

— oTTu Xad SaInoy Ut SWLL —

(OVEREEAO GEINATHLSIA ONIQMIONT

6 FTAVL

LOINIA Ol CHOMVHD SWLL YOSVI J0 ZUVWWAS



€4 G gT 19T g* Lot o'e €901 £r€9z Te30L
0T - €€ - 8°S & 6 CT [ Te30349N8
== - € - g'< - ) g'et STTBIPIBNE juTsd JO SAOmWSY °G
& = L - - - 2° 2'e BI0R 2T PR SUBTS WEITD ‘4
= - T - - - GT g€ sqsodspird o sudys quied Jo ‘aredax ‘everdasx ‘osam €
- - T - - - 9°¢ € €T sfuTyIem qusmered SNOSUBTTOSTN puw ‘sumipsm ‘sTTRApus SFpYIq.quisd 2
o' T - g° - - - - w2 squemoABsd U0 SoUTTI8pe PU¥ SSUTTIIQUSD UIBRd °T
i30TAISG OTJIRIL 4
. €2 T°E € 16 8T Lrgs L got T8303qnS
= = ER - - - L TT 'z ST3II8q JI9PUTD SACWSI PUB N0 40d  °Q
- - 2 - - - oA g2z 89U} TpP S8BUTBIP WOIJ 29T PUB MOUS sromsy *),
- - T - - - (s [ SISPINOUS PUR €99BIINS ABAPEOI WOIJ 20T dA0WSY °g
- [ e - it - L*E 9°L £908JIn8 KBMPBOI 3TBS G
o I - - - - ST 2z §908JIN8 LBADBOI PUBS ‘4
- 2'T 2 - - - 99 £°6T §90Ud] MOUS SAOWeY ¢
= - T° - - - € ¢ H'g S20Usj #OUS 393aW  °g
% G T2 [ w'g g°T g g 2h 8I9pPTNOYS PUB S30BJINS ABMPBOI WOXJ AOUS SACWSY °T
:997 puwm MOUS X
£'T 95T 5'e = = = 7T #° 8T Te303an8
2'T 0T €z - - - - 0°¢ S2pTSPBROI uo gpasA Awadg ‘g
T 9 4T -4 - ® = b 6T (812 prmoys BuTpnToUT) J03.98I3 UITA SIPFSPEOI MOW T
:e8BuTeIp PUB SPISPROY Q@
- - 2 - - - 89 € 6T Te303qng
- - 2* - - - 89 €"6T a78321338% yq T 89yoroIdde PuUw SIIPTNOYS Yd3ed °T
yoeoxdde pur ISPTNOUS O
- - - - - - - - i9083INS TBTO2dS g
0’z 9° 0L - 9T e* 662 29 ) Te30ang
0'e 9° o'L - 8T A 6°62 w°'29 XTI PTOO SNOUTWNITq Y3TA S8908JIns LesmpBol Uosysd T
i998JINs auTANOY Y
SIOPROT T | swors
BISHLO | DUSIUOIZ adnyoTd SourT | sIaped Kaway Lqnp J0qB] uotpqeiado 39311
o pue -881(q | -I090W
8104.981] pus 31T
unTpsy

- a7 Jad sanoy Ul aWr] —
Q00T ISPWl = OTIIRIS ATTEP 3FwIaAY

fG-926T — POIINILSUOD POTIS $339I0UOD JUSWDD PUEIRIOL ~ I0BIIUS fTBINY =— UWOT4BOOT :T dnoxdh

(QVERIHIAC TLINGTYISTA ONIYTONT)
Vauy TONINOD XINNOD-EAYHL NI SNOTLOESENS QVOM CAIONTAS NO SNOLIVYEJO IOHNIA Of CEDNVHO EWIL INEWIIODE ANV HOIVT

OT THEVL



6°€ €92 (o8 e 2T L°E o°tT s*oL 9°68T Te300
- - 6° = - - 2 Tl Te3039NS
- - P - - - 62 6°t §9498I3UCD SIUFURAUTEN WGIZ BUTINSaI JIQA SNCAIUWBTTIOSTH *§
- - 2" - - - T Lz RBn-3o-1yBTI WOIJ I933TT SAGWRY ‘2
- - - - - - 2 G- 838pTIq Ifedsx IO WEATY T
a0
Lr 3 Lt s T 2 gt 8'ET Te303ans
= T ER = - = g T STTRIpIENd qured JO SACWSH G
= - = - - - £ 9° 8I0359TI21 Puw SUATS WeSTD ‘4
- = 2°1 - - - e'T 2°s sq80depInd pue suBTs quyed Jo Jyedaz ‘aoerdsx ‘39033 "€
T T T - - - L 8T sBuTHIvn quamoAsd SNOSUBTTEOETW PUe SUBTDAN ‘STTRADPUS 95pPLIq JUfsd ‘g
9 - T2 - T - 6 9 gqusmesrnd UC SaUTTSTP? PUB SSUTTISIUWSD JUTR T
190TAIS8 DJTJIBLL 5
- €e 2's G 2e £'oT 6°6¢ 9796 Te303qnS
= - T - = - 9 €T STaIIvq ISPUTO SACWAL PUB MO IN° *6
- - 2 - - - 0T 22 $9U93 TP 2FPUTEIP WOIJ 90T PUY AOUS SACWSY *Q
> » 2 - - € T e SIIPTNOYS PUE SIVBJINS LeMPBOI WOIT 30T SACISY  *),
- Le 2 . 15 £ e €¢ 89081Ims fBAPROL 3TBS °9
- o' T < € - 7 76 Lot savggans femapsol pues °§
- < 43 - - - w.m T0T B30USJ MOUS SACIRY
< - - - 99 m.m.m 820Us] mous 3:™IF €
- - 2 - - - 2> () £58PTIq WOXJ MoUS SACHRY 2
- 9 g2 2 T°2 €9 £€°6T 89 SI5PTNOYE PUB 8308JINS LBAPEOI WOLJ MCUS SAqmSY T
1907 puw moug *
T 2fe Lz 9* = = 8 g°LE Ter03q08
€1 G ER = = - T (3 SSDPTEPECT WO spaam Aexds L
- - T - - - =g 6'g (exoprnoqs Sutpnioul) STO0Y PUNH Y3TA SIPTOPUOI AGK 9
T Lze LT & = & Le 42 (sxapTnogs SUTPNTOUT) J03IBIY HITA SIPFEPNOI AGH G
- - g LN = B 9T oY 831(047p IBwatwrp poavdun ITeded JO WNSTI 4
= . T T . . g 9T S3I9ATNO X0q PuB ‘93774 ‘sadid weeT) €
- - - - - - g 6" 89773 Pue 8a2d1d soeTdsx Jo ayeday -2
— = T T - - 2z g sadoTs TTTJ Pue qnd Ireday T
:238UTRIP PUE SPISPE
L ° 2" T A L T8 o'et Te301qrS
- i - - 7 ™ - oI saydeordde pue £IapTNOUS 2dBYsaT I0 SFETH Y
" T T - T £ 6T 9 XTW PTOD SNOUUMY [Q U3FA Sogosoxdde pue sIopTNOUs gigRd €
i 2 T T € - g’z 8¢ 27882159 U3TAa soyomoxdde puw SISPTNOYS UYigBJ 2
I - - - T - 1 9* TTO8 Y3TA 93yomoIdde PuB SISPTNOUS Yed *T
:yoecadds pue IapTnogs
- - - - - - - T Te303908
= - - - - - - T gquamoAwd EMOUTUNGTq TTOI I0 sweld ‘T
:2081In8 TwIoads *
T2T 2 €1 - 2° £ Lg 2R Te303qnS
- - [ = T - g [X53 8908JINE £BAPBOI UTRIP IO UWEATD “€
L* - ¢ - - & ST LrE §9983IN9 LBAPROI UT E6XoBId PUB 83ulof TTFd ‘2
4 o 6" - T T 6°9 2°9T XTm PTOY SNOUMNMEQ Y3Ta 83083Ins Aeapeol y;3®d T
1908JIWS SUFINOY
81spEOT oy
813y30 | pusjucil gaufy | sxspeid K3 LOILEG,
8dnyoTd Laway Lamp I0qBT suofqeIado 498ITQ
T pus -BBIq | -I0300
az03081% pue UITT
TMFP3H

— oTTwm Jad samoy U} JWEL —

000€-000T = STFFexq LTTep aBeIaAy

{2 :uwlu.w — PS3ONIEUOD POTIad {239I0U00 JUIWSO PUPIIIOL — IOBELMS (TRMY -- WOFFe00T g dnoxp

(aVEENEAD QEINATHISTA DHTAIONT)
VENV TOMINOD XISNO0O-ZDMET NI SNOLIOESINS qVOM QEIOATAS MO SOILVHELC LOWHIQ Of (HEOMVED EWLL INSWIIOdE aNV Yod

T FHEVE



2'0T 2 €T #°6€ [ 662 (-] T°0L H° e Te30L
e e S e 6°1T B ¢ lz 48 Tejolang
ER 2 C® T 6'T T S lz 1°68 §908BJ3U00 WOT}ONILSUOD WOII BUTITNSAI S{IOM SNOSUBTTROSTH °T
tISYz0
B = 9°s - - £ LE 74T Te303qnS
121 - - LErraat - - - T SI0109TJ9I PUe SUHTS wEAT) °f
- - 04 - - - (41 [<ym o g380dapind pue sudTe jured go aredax fsvwldax ‘qo9am 2
2 - 9°T - - T e g2 gqusmsABd UO SSUTTSZEPS PUB B3UWTTLUD2 quiBd °T
190TATOS OTIJBIL
= pltds g 2 B 8 He [ S'eT 69 Te3039NS
- T ER = - R s [} SISPTNOYS PUB S930BJJIME ABADECI WQI] 99T Jacmey *§
- - - - - - T 2° s9083Ing LfeApEOl 3TES ‘i
= £ e e = I 02 6% §3083ans Awapsol pusg “f
- - € - - 2" 7T 6°€ S9BPTIq WOIZ MOuUS A0WSY 2
- €T €€ 5] 942 2"y L'g [S4 ] BIJPTNOYS PuUB S39BJINS ABAPEOI WCIJ MOUS SACmSY *T
130T PUE KO
€ L9 LS s 2] > €L 6°9T T83030N8
3 T R == - - 0% 90T soprepvas oo sposm Aexdg €
s 99 2 - - - T2 1l (szopTnoys SuTpnNTOUT) I03IBI YITA SIDTIPESI AGH 2
& % - - - - 2 6° SISATIO XOq Pue 83TT4 “sadjd weeTd T
isfeuUTeIp pue OpFIPEOY "
o 2T z* E T°€ - 19 L°LT Te303qns
- - - - T - - [ seyovoxdds pue szaprnoys sdeysal X0 SPETE ‘2
T e° 1 e s = - 19 2°qT 2qu8a1888 Y34 Ssyoroidde pUR SIIPTNOYUS ydyed T
tyoeoxdde pue IIpTHOYS *
s € [ - T g'e g3t 0'se Te303ans
s e s* % T g'e 2'er 0°%2 squsmaawd 51510600 WIEPDIW T
13o0g1ans Teroads
- - - - - - g & Te303qng
- - - - - - [ 6* XTm PTO® SNOUTEM3Tq Y3 Tm Sadejins L=mpeol ysyed T
i278zang auynoy
sropeat T | oxonss
SI9u3o | pusjuor} sdnyoTd svapy | etopead Kaevay fqnp I0Q¥T uotgarado 3933TQ
T pUR -8eag | -ao3oW
8109.281% pUB JUBTT
WP

f6G-Oh6T — PIJINIJEUOD POTIAd

= 973= Jod &noy UT SwWil —
000T 49pm - JTIFRI3 ATEEp 2¥BI0AY

£332I9UOD qUIWID PUBTIIO] — IORIINS fTein¥ — WOFF®OOT £ dnoxd

(aVEEMEAO0 QEINGTHISIA ONTANTONT)
ViV TONINOD XINQOD-TEMENL NI SNOTLIOFSHNS (VO QEIJETES O SNOIIVEEIO LOENIA OL CEDNVED SWLI INARIINDE NV HOdVT

2T THEVL



L€ 2'TT '8 6°1 0°9T 1€ [ 9 42T 39
- = T - - - 91 g€ Te303qnS
- - T - - - 9°T 9 € ABA~-JO-qQBTI WOIJ JITT SA0WSH T
HEC1oaTo
€1 ¢ e A P “ 9T 9'6 Tez03ang
T T ER = - - € 21 SI0309TJ3I Puw SUITE WRSTD 4
- - 2 - - - 9" LT 939odopInd puv sulte juysd xo Jyedax ‘ecwrdax ‘3o
e 2 - - - - & T S3UTIEn jusmoAnd STOAUUTTIISTE PUV SUNTRIm ‘STTWAPUS aBPIIq 3UTRd m
0T - 0°€ - - - Al (44 JusmRAnd uo SVUTTAEPY PUW SIUFTIOIUDD juUTRS
190TAISS ua%«
- T 2'E 6* T2t TE 6762 £°09 Te30%41S
- = T = = - g 2 ST ST21I8q ISPUTD SACWSI PUB MO 3V °Q
- = @ - - - #° # 8393 [P SBBUTBIP WOJJ 3O PUB MOUS 2ACWSH )
- = T £ . o't 9°g 16 BISPTNONS PUW B30BIINS ABMPROI WOIJ SO SACmY -9
- = s = 2T - € 6= 82087INE AeMpBROI 4T®S °§
- 9* £ 2 = - €°g 2 L 8908JaIns LaApSOI PSS
- 2 f° = - - 2T L€ 830US MOUS SAGWSN
- - T - - - 02 L B90US] MOUS 303XF 2
- 9° 22 7° 6°01 e LT o LE SIDPTNOYS PUR 6208JIns ABAPBOI WOIJ AOUS dA0WSY T
1907 DuUw moug
2 €9 i 6° - - 2 66T Ter03qng
E - - - - - T= L8 89pTSpPROI Uo gpoam Leadg ¢
- - - - - - - 13 (s13pTnoqs SuTpnyouy) 97003 PUVY YITA SIPTUPEOI AW g
- 2’8 T 5 = - 2T §6 (sxepimols FUTPNIOUT) I04ONI3 WITA SAPTEPROL AW "
- T 9° 6* - - €z 9'% 8asa TP sfvurusp peasdom aredez X0 wEATD gz
e - - - - - 9° [ 4 99I3ATNO Xoq PUB ‘saTry ‘gadrd wesTd T
:9¥PUTRIp PUR SPYSPEOY °
2T 6 G T g€ - 8 €T 9Lz Te3o34ns
= = - T T - = T sayrveadds pus srapinoys sduyqeal Jo SPUTE  q
2 I = e . - 1 o'z XTH PTOD SNOWIWNIIY Q3TA soyiwozdds puw ex9pTNONS §jsed ¢
£ H° 2" T - L < 8°0T 938351989 U3A seydwozdde PUE SIapTMOYS UIISd ‘g
0T #° € - €2 - €L €T TIOZ U3TA @ouowordds pus RIFPTNOYS udgud T
gemoxdds puw Isprnogs ¢
- T b - = = e 6'€ Te304qns
° T ™ - - = T2 6°¢ squsmased 913I0U0d YIB(TTW T
:ad83ane Tepoads -
2 2" e = s - £°T €€ Te303490€
= - T - - - T m. §208]aIne LeApPBOI UTBIP IO WesT) “f
c* g T - T - 21T 6z XTw PTOO BROUTUMETQ U3TA 8208Jans LeApsol U2qed g2
- - = - - - - T 37885998 UM 930BJInS LmMpsol gdied T
1208JIN8 SUT4NON  *
syonIg
2I3Y30 .MNMMMMA exaprId fam s
g 553 SSuTT apE. £
v ] ST | _gorq | -zo3on hm”n pﬁwg A TRISda 45T
i e mmype

65-9t6T ~ peqoniqEuos porzad

— oTTm Jod sanog ur SWRp —
DO0%-000T — OTsFeI3 ATTEp aBaIasy

f933I9U0> YISO PUETAIOL = SOBIMS (Teany — WOTIEOOT 4 dnaxp

(QVEHHEAO CEIITENISTA DNTAITONT)
VEIY TOSIN0D AINOO~EHNEL NI SNOLIOSSENS QVO¥ QELOFTAS MO SNOIIVMEIO LOSMIQ O (EDHVED SWLIL INZAIIINT QEY NOIVT

€T THVD



L€ L6g T'0T g° 90T o T | 9'gn Lgnt Te30L
= - = B - - <- T Te303q0S
e Een—— = b= e - I<an T ABA-30-9QB8TI WOIT I933TT aA0wy °T
FEC LT I
8" - 9k - - - 2’2 9" TT Te3olqng
— _— ml.l = N - |m. 1 SIO1ODTISI PUW WUITS UBITI ‘4
St = T . - - 9T St gq.90dapnd puw sudts juped Jo aredax ‘atwrdar ‘qo31m ‘€
T - 9 - o - € 9°T SBUTHIEN quemassd SMOSUB[TS0STU PUB SUBIPSW ‘STTRMPU2 aBprIq JUTEd °2
L - 92 - - - bl 8% squamansd UC SIUTTS8PS PUB SIUTTIAJUID 2UFed T
{90[AISY OTIJRIL *
a [ g€ gt T4 €T | L°T2 97668 Te303qng
= = e = =g = z T 93U3TP S8UUTRIP WOII SO PUB MOUS JA0WR °Q
- T 2 - - T 4% 4 T SISPTNOYS PUB S3VBEIMS ABMDBOI WOIZ 30T AOWSH L
= 9 I = 8 €1 9°€ 0T saosyIms Aeapeor 3TES '
- 2 T T - L 2T 22 829BLIMS ABMPEOI PUBS G
- - - - - - T 2 S9JUIT MOUS BACWY "4
- - - - - - 2 7 g20U97 mous joaIy “f
- - - - - - ° o 9aBpLIq WOIJ AOUS aAomaY g
= L f'2 2 €9 69 L4t 6 T ISISPTNOYS PU® 9206JINnS ABADBOI WOIJ MOUS sacu=Y T
130T puB AO
L (4113 6'T 4 - - T2t Lo Tejo3qng
W.I. ™ B = e T < 7T 53pTSpEOI WO spaan Aexdg ‘g
- A - - - - #* T (sIspTnoys Suppnour) STO03 PURY UITM SOPFEPEOI MOW
E L SE g T - - o'g M gTLE (SI9pTNOYS BUTPNTOUT) X0398I3 TRITA SIPTSPROI MOK °9
= © T = - - c- e SIPTSPROI WOIJ 933I3 JmomAy S
= & = T - - T° 4° S9yo3TP oBeuTsIp pasedun aredar 1o weIT) “f
- - T - & - - L 89I3ATNO ¥oq pus 83Ty} ‘sadrd wesTd €
- - I 2° - - ¢ 7T 8aTT3 pue sadrd sowTdaz xo Iteday 'z
- - T = - - b £ sadoTs TTTJ pue 3no atedsy T
:2¥guTeID PUR SPTSPR
22 LT #° T G€ L2 11T L'gz Te303qnS
- - - - T =l (433 sayopozdds pue s1spTnoys adeysar 0 PRI S
. T - - - - 2 9 ggyswazdde pUe SIVPTHOUS DPOSAL XO Dossd
T8 ST e - € 6T [ 66 XTW PTOO SNOUFUNIY HREA Soupeosdin puB SISPINOUS U0IRE CE
= T T* it - £ L L 238518988 WA TA Boyveoxdds pue SISpPTNOYS UYQBI 2
L - 2 = 6'T 6* "9 &-EE TF0S A sogowoxdde pus SISPTNOUS UNRBI T
:yosordde pum IIPTNOYS -
- - = - = - - & 2087ans TeTo=dg -
- - = & =~ - L 9 Tej03qng
= T = &, it o T ER 920BLINS ABADROI UTRIP IO UWBST) °2
- - . - - - el 9" XTI PTOO SNOUTHNGIq UITH So0BIInS ABMPBOI To3sd °T R
12081InS SUTINOY -
saspaor sy
sxsypjo |PUSIUOLT sourT | exspemIl SAINLY
i pus SANYOTA | “Bmrq | -zonon s’ fanp || zoqer uorgszado 30arTA
810308I], pus BT
TIPS

€65-gH6T — PIIINIZIUOD POTIAE

— aTTw x3d sInoy Ul SWLL —
— 0TIIRI3 ATTep aBsIaAy

0005 -000%

£338I0U00 JUSWRD PUBTRIOJ —— IVBIING {Termy — uof3v20] ¢ dnoxd
(QVEEMEA0 CELNETYISIA ONTANTONT )
VIV TOMINOD AINNOD-ERMHL NI SNOILOESENS QVOH QILDFTES NO SNOLIVHEJO LOTIIQ OL GED¥VHO FWLL INIWJIN®E QNY Hogvl

HT TIEVL



iz 1°%2 S*ET 3 L€ 9°ST 1°68 €202 T=30L
[ g - = - - e Ly T®30%ans
- = < - - - 0T o'z fer-Jo-3uBTI WOIF INYFT 2A0WH g
g - % - - - T Lz 898PLIq JTRdaT I0 WRSTD T
g9yz0  *
8° = 2'e o =, £* L2 8'6 Te303qns
- - - - - - -] 1T 8I0305TJ3I PUe SUBls WeST) 4
- - o - - - £ 0°€ e390dopIn¥ puw Sufte quped J0 Iredax ‘somrdar ‘qoaad ‘L
- - - - - - T T gBuTRITL qushesed SNOSUBTTSOSTN PUB SUETPSW ‘STTRADPUS o8¥pTIq 9UTEd 2
8° - T2 - - £ g 14 jusmassd Uo SSUTTEFPS PUB SSUTTISIUSD JUTERd ‘T
199TAISS OTIJRIl
X 9°T Ly #* 6'T €01 8 0% (441 Te103An8
- = = 7 - = [ 9° STSI1Ieq ISPUTD SACWSL PUB MO 3nd *@
- T 2 - - n £oT €z SISPINOYS PUS 9398JINS ABAPBOI WOJI 39T aaomay *L
. 2* 2 - - g° % #°€ 8298JIN9 LBADEOI 3THS ]
- 9* 9* 2 - 2 0°0T oYL 8208LINS feApSOX DPURS ‘G
= * A - - N €€ 2'8 S90US] AOUS JAOWIY 4
- - H° - - - L 9°€T 820U mous 3035y °f
- - T° - - T 9* 1T §33DPTIq WOIJ MOUS dACWIY 2
g € 0°E 4 6'T 8'g 26T o'2q AISpTNOYS PUE S99BJING LeAPEOI WOIJ AOUS SACWSY T
30T PuU®B AOUS
a1 9T (4213 0°€ - T SUET 2 6e T=3034nS
0T 0T 9° = & = 9° 2t €SDFSPSod uo spaas Lexds L
-3 % T = = - Zz g% (Bxepinoys SuTpnTOuE) ST003 PURY YITA SIPISTECGX Aol °9
T (314 6° = = - € Legt (sxopInoys SuTPNTOUT) JO3TEIY UITA SSPIFPUOT AW G
= s - = - - T 2 duzdys sucye ywday 4
- - L'z L'z - - w.m 12T 89y} FTp SBvuyerp peardun ayedar Io weIT) €
- N - e - - [ €1 S4IoATN? X0q Puw ‘soTF3 ‘sadpd wesID ‘2
1 2 z T - T s 9°T sadoTs TTFJ Pue 4md Ifeday °*T
133euTeIp PUB IPTIPEC
- 6 T° - LN LN Lz 26 Tejo3qnsg
= 6" == = " LR - oz segoeordds pue sIapTnous adeqsar I0 SpeEld  °2
- - T = " - Lz 2°€ 29udaa8Fe Usta soyowordde poe SISPTNOYS Yogal T
:yosoadde pue IspTnogs  °
8" £ 9" = £'T n 8°2 6'9 Te3o3qns
- - L - €1 - & g'e sjuowessd SNMOUTMYTq TTOI I0 SWELd °2
g € T - = L g2 T4 squswoasd 93319U00 Mo[PTW T
i9JwgIng TeToeds
THe g°s 2T Io RES ™4 S g 0TS Te3o3ans
- - - - - - - T S908zans ABAPBOI UT SYORID pue 8jufof TIRI ‘£
$zz 8¢ T L3 T h 2 9'e 6 XTI 307 EROUTNTIQ U3 S90BJIMS AmADEOZ §odad °g
9T - T = - . 6'2 8¢ XU PTOY SNOUFNMGTq WITA S30BLINS fempwol gogad T
13087IN8 BUTqNOY °
syonIg
BI3PBOT £
S, qup | exonIg
Sdanlo | PHRRNoLy sdry{oTd SSUTT | #x fawoy L3mp I0Q8T uorgezado 30aI|d
T puw =FBIq B (euteny
szop.081 L 9B
TEPSH

-~ 3TTw Jad SINOY U SWEL =

000€-000T — OTIFeIj} ATTEp s8BIasy

BEGHET — PeATRIITUOD POTId  (AUTIGAD EMOGTENGTE - O0UFMS (TeSRM — woyiwsol g dnoxn
(CVEEMEA) (EIOSTHISTO ONTAMIONI)

VELY TONINOS XINNOJ-ESMIL NI SNOTLIOHESENS (VOH (EIOATES MO SHOIIVMEL0 LOGIIT OL GENVED UNIL INSRIIOME QY HOEVT

ST FHEVE



'€ 6°tz 2T 12 29 69 2'l9 6°0LT Te3aL
— e = - - ok 9 Tea03ams
- - T - = - 2" 3 93983000 UOT4INIFSUOD WOI; SUFRNIST HIOA BTOSUETTIIETW "
- - 2 - - - 8T T°€ £9.0RI4U0D IDUCTSITFSM WOXJ SUTFTNSAI ¥IOA BNOSUSTTAOETW *€
- - - - - - g o2 £8R-JO-3URLI WOIF I233FT SACWRH ‘g
- - T - - - oA ] 858pTIq aredax J0 weIT) T
Txany:
15 T 0°% = = 2 5 2°gT Te303qnS
- - ) - - - - T sTTeIpIeng quyed I0 aacmey S
- - = - - - 7T 9°€ 8I0303TJ31 DU SUBTS WEAT) 4
2r - ST - - - 672 (392 s3e0dopynd pue suBye juped pus Itedex ‘ooeydex ‘49233 E
1* T € - - - G Lt SBUTHITD jusmRsRd SNOSUTTSOSTH PUR SURTPSW STTRMPUS S8PTIq 3ufed 2
9" - [4F 1 - - 2 €= (414 63uSWeARd U0 S3UFTRIPS PUR SSUTTIL3UWRD 4uUTed T
190TAIS8 OTIJRIL -
- LT £ q £ T 'S g8 6t n'eg Te03qns
- = = - - - £ R 9TSLIBq ISPUTD SACWSX PUE 41O 30d 6
- - - - - - T € §3U}TP SFBUTRID WOIJ SIF PUB AOUS SACWSY g
i T 2" 14 ~ 7 LT € SISPTNOS PU¥ 8308JINS ABADBOI WOIJ 23] SACWSY L
- (] 1 - (< T €y Lg sav81Ims AaMpeol 3TeS ‘g
- ¢ 2 T - T 2°€ T4 S2083IN8 feapeol puss ¢
= T - - - - 62 9L B30U3J AOUE SACWRH 4
- - € - - - 6 X4 890037 Mous 3913 °f
- - e - T T 1" €T 838pTIq WOIJ MOUS SACWRH ‘2
- L Lz 2 [41°] £ oTe g En BI9PTNOUS PU® B8309JIng ABADBQI WOI MOUS SACWSY T
1907 pue moug ¢
8" 9 0g [} 02 I 9° £ TT Oy Te303qns
I T - = = p= [ Tz §3pTEPROI UC Bpsas Lwids 6
- Col e - - - 8T ¢€ (823pTNOYs SUTPNTOUT) STOO3 DU YITA SSPTEPROI MOW °Q
b & 661 9" - - - 52 sz (BISPTNOYS BUTPNTOUT) 2037813 UFTM SSPTSPEOX AGK L
= 2 T - - - [ e deadpr suoys Itedey "9
& a s - - - 2 ° s3a9TuT doIp pue SI933nd ‘ssunTr paswd ULTD °§
- - A Lt - 2" €4 6°0T S3U23 TP 3Fsursrp passdun I7edsI JO WESTD 3
- - - - - - T € g1I9ATNO XOQ pue 89773 ‘sadyd wesT) °f
- - (o 2 TE 2° Q° o'e 83113 pue sadtrd 2ov7dsx Io 1edsy °g
- T 1% T - 2 R 9°T gsdoTs TTTJ Puw 3no Jpedsy T
T3BENRIP PUB IPTEPECH
£37 €T - 5 0L [ [5°) 64T Te303qns
- R - - 7° [ - 2'1 ssyoeozdde pue arsprnoys adsysar JIo IPETH "4
L* € & - [ [ e 9°g xm PTod TQ U3TA soyoeoldde pue SISPTNONS YReBd L
9* $° i T T T g€ L 899 u dde pue SISPTNOYS 4MBI 2
- T - - - - £ g Tros y3 a4 sagosoxdde puw s15pTnNOYS yajed T
tyowoxdde pue IapTnoUs -
i ) = = - L 2" e Tejoqns
T - - - - - 2" 2 squemared SnoupmMgTq TEIS °T
tadezane TREYedS ¢
2 - B - - 2° €e 9 Te303qng
= = T - - T e G* 5908JINS LBMPBOI TFEIP 10 WESTI ‘4
- - - - = - - T 89093Ine AeApsal U} sYoeId puw gquyof TTFd €
T - g - - - 2 £ XTI 304 STOUTWMATQ Y3TA S3081Ins AeApeol yned -2
T - T - - e 6T R XTW PTOO STOUTWMRFY Y3FA Se083Ing Aeapsol 4o38d T
1908JIN8 SUFANOY
xonIy.
818pBOT fanp eyonIy
BI3430 | PURRUOIY | ganygpg | SOUIT | SISPRIB | preqy £q1p 20qeT uotgerado 403110
hay s pUE -Fa1q | -I030H pue u8TT
BI03IRIT, TP

f6G-Oh6T = PI3ONIFSTOD POTIS

— oTTw xad sInoy UL SWEL —

000$-000E — 9T3FBlj ATFEp S8wIasy

fXUTIaA0 SNOUIMGTE — 208G (Teand = WOTR®OOT 3L dnoxd

(OYERMEA0 qAINFTYISTA ONTAIONT)
VENY TOMINOD AINNOD-FIHHL NI SNOLIOESHNS (VoM CEIONTES HO SNOTIVHEAO IOZHIQ Of TEZMVED SWIL INFWITODE ANV YOIV

9T ETEVE




{62 T°€E 14T 6'T '8 T'LlT it} greee Te30L
Ir - = - " o T o°'T T®3103anS
- - - - - - 5 - £Len-J0-qUI LI WOIF IS3TT sacwey g
T - - - - - 2 G* §a8praq ITedax X0 wEaTd T
EEC T
9°'T \7 T ] - - Ly o HT Te303ans
- - T = = = T 7 $30309TJ2I DUB SUBTS UESTD ‘4
€ S [ - - - 02 1< ©838cdopTnd puw suBfs jured Jo IFedsI ‘aoeTdax ‘3081  f
- - 2" - - - Ge T sButyIem juswased SNOSTET[9ISTH [UWe STETPaW ‘STRAPUS ‘888pLIq jufed ‘2
€1 - 9'2 - - - 12 Tl SQUSWSABE UO SIUTTIBPS PUB SIUWFTIRUTID 3uUFRd  °T
19OTAISE OTIIRIL
= sz 3 € L L€ €8 SrHe 2°9%9 Te3084nS
== = - = = - E T STS1I8q ISPUTD SACWSI PUW 3O 30d ‘6
- - - - - - 2 # 824031p 3FeUTRIP WOIJ 3IT PUS MOUE 2ACWSY ‘g
- = £ - - T 9* L EISPTNOYS PUB S208JIns KRMPEOI WOIJ 90T 24a0WRY  ° )
- = T = - - s 6" S30BJINS ARADROI 3TES 9
- 9°'T 9 1 - 9'T 8¢ 2T 908 INE ABAPBOI PUES 6
- - = - - - T € SEDUS) AOUD DAOUAH
- - - - - - 2 9 830U8y AOUS 393IF °f
» T = - - - € 9 SaPPIq WOIJ AOUS SACERY °g
- g g2 € L€ 64 L9t T SISPTNOYS PUS $2083INS ABAPBCI WOIJ MOUE SACHRY T
1207 pue mous -
9°T 06T 5T € 2 T €9 T 1€ Te303qns
T i - e A g 2'T 9'g S9DPISPEOL WO spaam Amrdg )
- - Ed - - * 9T '€ (sxspTnogs FUTPUTITE) STOOT PUNY WITA SIPIEPUCI AdW 9
T 6°gT I - - L 6T T (SI°PTROQE FUTPRTIUT) I03IVIT 43TA BIPFEPNSE ADK G
- - 2 € 2 - 9° €T ESUYLTP SVWUTRID paavdun Ijedal 0 WUOTD 'y
- - - - - - T g B89I9ATNMD X0q puw SoTT} ‘sadfd wesTd °f
#* - #* - - - 6* o'z 55TF3 Puw 8adid s0BTdax Jo xreday g
- = - - - - T [ sadoTs TTTJ Puer4no arsday T
:99BUTBIP PUB SPEEPBOY
- € - - - - 21 2 —
= T - - e - = T soyoBuIdds puw SISPTNOge adengsi IO SPETH  °f
- - - - - - 1° € XT PTOS SNOUTMMITq Y3F4 Sayoroldds pue eIspInons go3sd g
- 2 - - - - T [ 998821998 Y3 A Ssydwordde puB SISPTNOYS UGB T
:gowoxdde pue IapTnoys
8'Te 0°0T 9°2 6° € 2°€ 8°6E g 6L T830390S
c- 3 T R ER T ER 0°¢C 838aM00 288q 338821888 PIINGAY ‘4
€ € - - - 0T T £z s3usmaasd SNOUTNGTQ TTOI o Sweld °f
06 Ly o = % 02 9L 602 SoXTW SNOUTWNLTQ Y3TA 3IBIINSSY  °g
0'et 2 T b - i LeGe 9Ly symemaed SNOUTENAT T3S T
:oomzams TeEoRds
£ €1 e = 2 (31 9Tt L 1e Te303ans
e - = % = = T Zr 83987209 ARAPEOI UTRIP JO WESTJ ‘'
- - er - = T 6" €z XJr 0y SNOUTWNEIq Y3TA §99BJINS ABAPEOI y¥ed “f
2 6 9'T - 2 9" L9 L9t XTW PTOD SMOUTHNYY U3PA S3087Ins LWADEOI Y23Bd ‘2
T 4 € - - g€ % i o383aa88e Y3 A S°0BJINS ABADPROI URSd T
1998JIN8 SUT4MOY
BISPEOT s
Aanp sYoNIg
BISY30 | PuSFWOIF 89UFT | BISPBIB | .,
it pow SAWNOFd | _gpaq | -aogoM awwn M%q 2098 uotgeIsdo 39317q
8I03.0R1], amTpeR

— ITTW Jad BINOY UE-FLL —
OO0T Topu0 — oTIFexy £TTep Fuleay
£65-GHOT = PRATNIFUOD POTIN  {XTW JUSIA SUCUTEAITE — PO8LME ‘TeUd — UORIROT :g dnom
(QVEENHAO QEEAATHISTA SMIQNTONT)
VEHV TOMIN00 LIANCO-SINES AT SHOTIOZSINS (VOY QEIOFTHS O SHOLIVIEO IOZMIQ OL CEDNVED SHLL JERAIONE Y YOavl
LT FTEVE



8 gLt (3] (434 0% 0°'9 $*99 T°TET o301
€ - - - - - T 92 Te303qng
= = = = = - T T £ua-Jo-3UBTI WOIF 93 FT SACWOH ‘2
€ - - - - - 'S 2T $28pTIq aTedey I0 WEITD °T
RE £ o BERS
6 ! ¥'e - - 1 6°2 0°6 T®103qns
- - - - - - T 9°T RIOLD9TISI puUw SUBTS WD ‘€
- - £ - - - €T et e3s0dopTnd puw suBte jured Jo Ipwdaz ‘everdsy ‘qoeay g
6" - 12 - - £ (4 9°4 gynemaased U0 SaUITSBPS PUR EAUITINIWSD JUTRd T
199TATOR OTIIBAL *
- (234 g€ Y o'y € 9°gt 2°$9 Te303qns
- T R - EX £ LR Tz AI9PTNOYS PUE P2IBLINS LBADROI WAIF 99T SACWSY 'L
E - - e - - T T €3082009 ARAPEOI 4TS 9
B 8° 8" e = T Let Llt 82981Ins faspRar pueg G
- - 2 - - - T T°€ S90US] AOUS JACWIY ‘4
- - T - - - €2 0°S 830U9] ACUS 399IY
- - 2" - 9° [ T 1€ 938PTIq WOIJ ACUE IACWSY °Z
- 9 €z 2’ 2'€ Lz 66T #'E€ AIIPTNOYS PUE B2IRIINE LBAPROI WOIJ AOUS ACWSY *T
130T puw Aoug
(4] ST T2 L - 4 [42}¢ 413 Te3034ng
I s T - - = 0T Tz 8SprepRor wo spesa feids g
- - - - - - 2T 92 (sI9pTmOYs SUTPNTIUF) 700} PUS IFA 8PTSPEOL AGH ‘L
i o TET € - = - o'y 8 4T (S33pTROUS FUTPNTIUF) 03IWI YITA GSPTSPROL ACH ‘G
- - T T - - 7 6 SIPTEPBROX WMOIJ H33I3 SACWIN G
LT 91 € - - 2" IR ] 96 derdfx suoye Iyedsy i
- - g g - - L2 6°S 8202 TP 28wuTeIp paawdun ITedsI Jo WBAT) “f
- - 2 z* - - (44 6° #2773 pue gadrd sowrds Jo aedey °Z
- - [ € - 2 [ €T sadoTe TTTF pue 3md aredey “T
:afNUTRIP PUR SPTEPRON
i - = _ & T 1 o'z Te303qng
- - - - - = - T sayoeordds puw aIspTnoys adwUsal Io apeTd “f
g T - - . = Lt 6 XTU PTOS STOUTENLITq QIfA 89gowoldde puw 62spTROns UNed g
- T - - = = L 0T 1uB2188% Q1A e9Yvordde pue SISPTMOYS UABd T
:gowcxdde pue JapTnogs -
[4 L 2 - - 8T €9 T°TT Te103qns
(4] I ER = = 9T €9 Tt squomared SnOUTWNRTq TS T
:908zIns TeTdeds
1T - - - - - 2°T Lz Te303qns
T°T = - - - - 112 9T XTW 307 SMOUWNAT UITA 630BIINS LRAPBOI U23wd ‘2
€ - - - - - 9° T XTH PTOD STOUTEMTA YITA 8IIBJING ARAPEOL UEd T
:1298JINE SUINOY *
[ CLES
R/I3PROT
u— Speid £qmp eYonIy
ﬂﬁo !“PC sdny{oTd wﬁm “30: Kawvayg Lqrp Joqey woryrIado 399310
8109 0w13, pue 39871
NP3

— a7m x3d 9IMOY U JWLL -

©O0E=000T =— STIFBI3 ATTEp a3sIany

6C-ORBT — Po3ONITUOD POTIAd  (XTW JUSIA SNOURNNZTE — I0BEMS {TelW — UOTIEOOT 6 dnoxd
(qVEETEAD (EINETYISTA DETANTONT)

VBV TOSINOD XINNOO-ZINET NF SNOTIOESHNS AVOM QEIOETAS NO SNOTIVNEAC JORMIQ OL (CENMVED SWIL INSWAINBI QNY HOIVT

9T TV



2'98 €708 691 oy | sl 62z | L'tge || 2€d9 T™405
s A - = s > s T Te1034n§
L = - - & = [ 1T Lun-Jo-qUBTI WoI3 IIP3TT dA0WSY T
EEC 1 LT
2" = s'e - = 2 g'e 2 0T Te30%3qng
3 " - = " w - T 8I03297J81 PUR SUSTS WEIT) €
- - N - - - 8" 62 9390dapTn® pue suBTs juted pue Iredox ‘aomTdax ‘goaam 2
2 - L - - - 02 2L 03usmsaRd U0 SIUTTRFPS PUB SOUFTILNTII 3UTSd °T
190TATSS ITJIRIL
- 5.3 9°9 6° 9°0T b 2 18 €0 Te3o3qng
- - 2 - - - g2 o'y RISPTNOYS PUW B3IWIINS LRAPBOI WOIJ IO 2AGmeY °g
- T T - 9° = A2 6'T #208JIn8 LApEOX 1TeS G
) €1 il ®° T T gL 2°9T #308JIN8 ARAPBQI PURS 4
- €T T€ = - - 9< 0°6T g9ous] Aous sAcWRY "f
. & € T 5 5 T°0T [ 930US] AOUS 3VITT T
- 9° e2'e La 66 0T o'H2 Loy ISPTNOYSE PUV $579)Ins KeApwQl WOIJ AOUS SACmWeY *T
1397 puw Agug
et 6T - - - - 2T 94 Te303ang
2T 2T - - - - 6° 0'¢ B89PTEPROX Uo spoaa Lmxdg ‘f
A L - - - - - 6° (=I2PTNOYw FUTPNTONE) A0308I3 OITA IDTUPWOI ACH T
- = " = - - (o L MIGATHD XOQ pue 9977y ‘esadid wmatd T
:a8euTeIp pue IpTEPEON
q° T e C T = [ €% T®103qug
" T T > T = 6'T 1t X[ PTOd SmoumTiIq U3TA seusworddw puw AISPTNOUS UEd T
- - - - - - 9° 6" s3udordfe y3TAa svyowoldde puUv BISPTNOUS GI38d T
:gawaidde pue JSpTuOUS °
0°89 c'= g€ 6" 0°LT 9°6T | 9°T0T 0" 2R T®303qng
9°T 9T o = 62 - = Ly syuseeARd SMOTTEN4Tq TTOI I6 dWeTd °f
T€€ 6Lt 2'T 1 O 4T 0°9 LEy 888 83¥TH SNOUTETATA MITA 298I 2
£°E€ Lz (4 [} T 9°€T g°Ls S l2T gjuemassd SNOUTINYTq TEIS °*T
:9981INE TRIedg *
n°9T gz 6°S 22 8°0% 22 6°TeT #°TOE Te303qns
9°0T 9'6 e el €T o'e 6799 £°LST TP PTOD GROUTMLIC YITA 699UJInd Lfunpwol U=38d g
9°¢ 2'ET gt oe LS 2" 0°94 T T 97331889 [3TA SaJeLmMe Leapeol gned T
1398INE SUTINOY *
= = YTy
E £qnp aonxy
$I9WO0 | PUSIUALY | ggyyopg | FIUFT | 8IOPRIE | pgop Z4mp Toqe] suoTyazsdo 338ITq
o™ pus -Baiq | -30304 v 1T
SININLL oK

— 3TTu Jod Sanoy U SWRL —

000E-000T — OTIF8X3 ATTep 238IaAy
N—926T — DPeYoNI4EucD POTIad (PI3BAI] SNOUTENGTE — IORLING  (TRIW =~ UOFRWOL QT dnaxd
(QVEREAD QEINETNISIO OMIONIONT)
VEHY T0SIN00 XINOOO-TSNET MY SHOTLIOESHAS AVOH (EIOFTES KO SNOTIVEEID IOSMTQ O CEDMVED SWLIL INSWIIODI RV HOAVI
6T THVL




662 69T 9°L 6° 96 s°9 9°%6 8- 66T Te30L
- 2t T - = = 22 9°s Te3034ng
- 9° s - - 0'T 8T 8398BI3U09 UOTAONILSUOD WOIZ BUT3nSal JIOA SNOIVNTTSISTH °2
= - T = ST g9°€ Len-J0-90B2 WOIT IQITT Asowey °T
I0q30 "D
12 LE L& ] - 1 (944 T®303qns
- p = - T [ SI0309TJAI pue FUBTE WRITD °f
- W T - - G 2T g3sodapnd puw sulys quyed o tywdexr ‘evwrdax ‘joaxg ¢
e 1 = 6° (<] sSuriren jusmeswd SNOSUBTLV8TH PUR SUNTPem ‘STTeApus ‘saBprxq jured °2
€ e € - (4 syusumaed U0 SOUTLaBP? PUv SSUTTINUSD JuTed T
TOOTAIIS JTFIuIY °d
& Le 1T € €2 g€ 1°ST g 1€ T®303q08
= S 2 - [ (41 2 SITPTNOYS PUB SI0RJINS LWAPROX WOXF 90T AOWA 4
e T 6 = T 0°¢ s908zIns Lenpeox 3Teg °C
2" T T = = 2T 0°€ 96082.ms feApeol pueg 2
€ o°T 2* T €€ € 1T 9°Te 6I3PTNOYS PUB GIJWJING LRAPROI WOIJ AOUS AAcWRy °T
$907 puw Aoug °F
L Ly 1 = = g 9°9. Tej0%3qn8
° E* T - T 2T S9DTEPROX WO spasa fexdg oz
- Y T = T 1S (sIopTmORe SUTPRTIUT) 103093 UITA SIPTEPEOX ACH °T
:dBeurerp pus SPTEPRCH °Q
9° ¥ T° 0°T h S € 16 Te303qn8
= w - 8 - - 8 sagoeordde puw sIspTnoyd adeysax Jo epewld °€
9° b o) g 2 T 9°2 8°S XFm PIO? SNOTHNATG TITA Ssuovordde pue SISpTNOUY U3ed g
= = = = * 6° g2 e3ardde MmTA sIgoucxdde pue sxepTnOUs y4ed T
govoxdde pue ISPTROVE 9
2 €2 26 o4 (4 9°€ s2 €°€S 9°00T Te303qQns
8°e g2 iz [ 4 - Iy T gjusmased SMOUTWNYTq TTOX X0 JWWEd °2
02 19 e 1 T [95 9'gh 1°98 squemmasd snoupmnitq TeaS °T
i90wyIne Teyoadg °g
0T IS 4 h 2 L2 T~ (4418 €0 Te3joqng
o'T L € - [ 1 T #°0T L XTW PTOD SNOUTMNATG TIFA 8§39 ms Lespeol gojed 2
o T 2 T 21 - 18 6°6T #)99a:239 MITA 850RLINS Leapuox gaqed °T
:908JINS JUTINOY °Y
AI9p8OT mMushp
Zaqo | pusguoxy sour] | sispwxd p. ) SXonIg
o pus 8ANY9T | _guiq -zoqay | fawen Kanp Z0qul woTgeIado 30aITQ
gr09.08I] pus 3T
TNTPSH

— oTTW 48d SINOY UF SWL —

000T I9PUl — OTJIeI3 ATTEp o8wIaAy
f6G-OH6T — DI}INIZSUOD POTISd (PoILed] SMOUTUNATE — SOBLMS fTBand — UOTHBOOT :TT dnoxd

(QYVIEIZA0 TALNATEISIA ONTANTONT)
VEY TOMINOO AINNOO-TEMHL NI SNOIIOASENS QVOY QEIOFTAS NO SNOIIVYEJ0 IOTMIQ OL CFDNVED FWIL INZWJITODE ANV HOEV'T

02 VL



2°ST

£6L

612

#°26€

8°e

ST
4

€etr

T°€

6°¢ce

62
0'6

6°T

6T

o g

o9

o
&

6°5%
T

&3 14

Lalel
'aY

Te30L

Te303qng
§308BI3UOD UO[ONIFTUOD WOILF FUTHTNBAL NIOM SNOUSTLIOSTH °2
§309I9U0D SDUPUS/UTTW WOLT FUTITNSSI NIOM STOSUGT[IOSTH °T

‘a0

Ts303qnsg
SIO309TJaX PUB SUITE WeITD ‘2
gqsodopnd pue sudis qured Jo xpwdar ‘sowrdar ‘qo8xy T

$30TAIS8 OTIJBIL °

Te303qns
soograns ABMDBROI pPUBS
830097 MOUS aAoWaY
830U MOUS 303IF °
838PTIq WOIF ACUS SA0WSY
8IINTNOYS PUB I30BIINS ABAPBOI WOLJ MOUS SAOWAL
1997 pue

BAdmas i

Te303qnsg
83PTIpe0T uc spoan Lardg
(szspinoys BurpnTout) STO03 PUSY UITA SIPISPROL ACH -
(sasatnoys BuTpniour) I03VBLY UITM SSPIEPUOT MCK °
SIORTP SFBuUTEIp passdmm Jredal puw wwaTd -
gadoTe TTTF pue 3o ajedsy -
:3¥BUTRIP PUB IPTSPEOH °

L NG P TN

Tey03ang

sogowoxdde pue s1Iprnoys adeysar JoO Speld 2
?yefaudBe WA soyovoxdde pue SISPTNOYS YMIRd T
:govardds pue JspTnous *

Te303qns
89083Ims Tarsld PTMA3Y T
:308lans Tepoadg -
Tezolqns

§3087ane LBMPBOI UTRIP IO WEITD °€
8208LINS TaARIZ IpwTd ‘2
272321838 YITA S90WIINS LBvMPBOIX YIBd T

:0RLIME SUTINOY °

AI3psoT

pusjUOIF
U

8I030R1]

sdnyOTd

eIsperd
~T030

o3onIg
Aqnp
AKawvayg

TIPS

ayonIy
Lqnp
A9ETL

I0q¥]

uoTqeIado 30aITQ

— oTTW Jod sanoqy uwr JWLL —

000T I8pUf) — OFJI6I3 ATTEp ofeIasy

fTaABr) — 20BIING {Teany = UOT3WOCI 2T dnoxd

(QVERMEAC TEIOATHISIA DNIQNTONT)

VEMY TOUINOD XINNOD-gaMHL NT SNOLIOFSENS QVOM GEIOFIIS NO SNOLIVYEJO LOMMIA O QEDNYED SWII INEWJIN®T ANV HOaVI

Gh-926T = PoYoNI3SUOD POTISd




9°'T 6°9 Let Le 6°¢ '8 9-Gh € g2t Te30L
8 = 6°9 = f * €< 9°12 T8303qns
= = TT = - - g 1€ SIO0QO3TII puB SUFTS WBITD &
= e € ) - - 0°€ ccr s1sodapnd puw suts jured Jo Jyedax ‘20wTdax ‘joaxy ‘g
g - 1'2 - T - 9T 6°6 quomaawd WO S3UTTa8pP? PUB SIUTTISQUSD Juled °T
:190TATSS OTITRLL
& T2 [944 9 Lz 18 2 62 T°2L Te303qMS
- - 6" - - - [ 99 S370TP 935UTRIP WOIF IOF PU® AOUS 2aCmY g
- - 2 - - 2'T o'T LA 8J3PTNOYS PUR 830BIMS ARAPEOI WOIY IOF SAOWSH °L
" € 2 - A € 61 o'y 8208ImMe LBAPEOI 3TES °Q
- €T W [ - T 6°€ 0°0T s208FImMs LeMPBOI PUBS ¢
= - (" - - s 2 ¢ 90Ul AOUS IOWSY 4
- - - - - - 7° 0T $30U8F AOUS 303X ‘€
J= - T - - - [43 94 233pTIq WOIJ MouUS aAomRY g
» g w2 € (%4 e'q | et LeTh SIIPTNOYS PUB S90RIINE LBAPBOI WOLJ MOUS ancway T
1907 pu® Aoug -
= L4 T = - & 12 9°L Te309qnS
- - = - - - o 1 (sxopTnoys BUFPNTOUT) STOO} DUTY YJTA BIPTEPEOX MOW €
- Ly T* - - - Vs 64 (szepTnoys SUTPNTOUF) JOJOBIF YITA S3PTSPBOI MOH °2
oL - = = = - 0T €z 89I3ATND XOq Pus ‘SaTT3 ‘sadrd weatd T
:a3wuTerIp puUB IPISPBOY
e = 5 T 8 = 62 2'8 Te403q08
2 - = = FX - = 8" sayovoxdds pus sxapTnoys adeysal 10 IpwTd ‘€
€ - s = T o 7T 0°€ XTI PTO® SNOUTWNYTq YITA sayowoxdde pue SIapTNOUs Yo3ed 2
= - T T - - ST 74 33%8axd3w Y3t ssyovoxdds pus SISPTNOUS Uo3ed °T
:govoadds puw JIIpTNOYS
- -~ - - - o = - @ogzIns Tepoads -
®° L T = € » T9 |°ctT T®303qNs
= = - - - - - c- S20RL.MS LBADPTOI ULRIP IO W) °2
#* T T - € - Lg €2t XTw PTO® SNOUTWNYTq YITA S208LIMS AeMpwor Uoged T
190BFINE JUTNOY
sapeeT o sxony
O | TRiem Y | sdopra | Zoerl | TR | gawey | Aanp || xoqsy suor3esdo 395
uw FUBTT
80908L], P
MRS

£ :-&H -~ PIJONIFTUOD POTIa

— aTTwm Jad sanoy ur oOmLl —
000£-000T = 9T3FBI} ATTED 3FBIaAY

{993I0U00 JUAWSD PUBTIIOS = IVBLING ‘WeQJ) — UOTF®O0T :ET dnoxd

(QVEETING AEINETIISTA SNTAOTONT )

VEV TOHINOD ZINNOD-TIHHL NI SNOLIDISHNS QY0¥ QEIOFTAS NO SNOTIVHEAO0 IOMNIQ OL CEOMVHD AWIL INWIINDE NV HOEVT

& TIEVL




gt T L4t L€ €6t o€ 6°99 G €61 Te30%
9T 6°5 Te303qns
9T 6°S Len-70-9UFTI WOXF JIPTT QoW T
I370
€1 G* €9 L6 6°TE Tej0940S
g* [ 0T €T 7S SI0109TFI PUB SUBYS UWT) £
. = se 6L g 02 s3s0dspa puw sudys quped Jo Xtedsxr ‘soerdex ‘poexm 2
8° = g°e s LS squstased UO SSUTTSPS PU® SSUTISqUsd JuUTRd T
$90TAIGN OTJFRIL
1T Lz g L2t g'e 6°92 9°€S Te303qns
- € =" = o't g'e €°g S8IIPINOYE PUB BIOBVIINS LBADPBOX WCIX 90T A0m0Y m
2 = = 2T = € L sa0gzans KAwApwor 3Tes  °
i € 2 = = 1°S 19 990878 SVADROX PUNS ‘2
4 12 € gttt | et #° gt 2°6¢ 6IIPTNOYS PUB SIIRIING LBAPEOI WOJY AOUS JACWY °T
1907 puw acug *
Oo°'T 26T € 2t e 6°2¢ Tejoqns
0T 0T - - G2 g9pPTSPROI TO wpeaa fuxds °f
ol 2'gT € = 2 (44 (83spTnogs BUTPUTING) J030813 ITA SIPTSOROI ACK 2
= - € - 69 s9yoa TP ofvurwap paswdin xjedex o weeTd °T
:ePeuTeIp PU® SPISPECE
L & €T '8 Sz T®303q0S
€2 - €1 - 9°€ sayovoxdde pus SIpTNOYS adwgsar JI0 Ipwld *2
12 £ - 18 6°gt 998321888 q3TA seyowoxdde puw sISpTROUS YoIed T
:govoxdde pus JIpInoUus °
o~ - 0gFms Tepoads -
ST 0'2 15 €1 2 1 Loy Te309qns
ST [s)¢1 1< €T 2" 1°22 Loy XTm PTOO SNOUTWNZTQ UITA S9oRILMe LRADPBOI ydyed T
190BFIMS SUTINGY  °
s aﬂ.w a3ONI]
wu.onwwo vﬂaw”do.ﬂ sdnyord mwﬂm n.mMqu“ Aawoy £Lqnp I0q¥] suoryetedo 30aIIq
83103081, puw U371
WP

-~ oTru xod sanoyg Ut oWyl ~

0005-000E — 9TIFeIl ATTEp S8wIany

fCH-926T — DPIYONIZSUOD POTIAI {93IIDUOD JUBSUDO PUWLIIOL = IOBVIING ‘TeqIy =~ TOT3BI0T 4T dnoxp
(QVEBNEAD QEINATHISTA ONIQNIONT)

V@Y TOSINOD AINNOO-TENEIL NI SNOILOZSENS AYOH qIIOFTAS HO SHOLIVMEIO IOMMTIA Of CHONVHO EWII INZWAIMT NV JOdYT



T2 €t 6°1€ € 2t 20T | €est 0°65€ TEI0L
2 oL 6 - = & #°0E 6°96 Te30%q0S
ER oL :.m = - - #-0€ 6°99 830BIUOD IOUBUSUTEW WOIF JUTFTNESI HIOA SNOIUBTIIOSTH T
IO ¢
9 99 - - 9°€ L4t Te303qn8
= 9°T = = - 1 o'q SJ0909TI3I PUB SUITE WEIT) °E
w 62 % - = 6°T 99 gq80dspn? puv sudTs qured pue xyedax ‘aomrder ‘3083 2
9* » T2 - - 9 T4 qusmased UO SIUTTSSpe PU® SIUITISIULD JuUTRd T
I9OTATRS OTJFuIl °
- 8T #'€ € 2'2 6°9 #°0€ el Te303qns
= ' 2 = - - g 6°T STSITBq JSPUTD AAOWSI PUB MO0 g g
= = T = - - g 2'€ S3Y04TP S3TUTRIP WOILF IOT PUB ACUI aACWBY °)
- - T - - 6° 6 2 SI3PTNOYS PUB S30WLMS ABAPBOI WOIJ 30T JACWY 9
- 6° 1 - - € 0'S C*TT gaogLms fesapwoX 3TES °§
= 2 £ i - T €T 62 890RFINS LBAPEOX PUYS ‘4
- € 2 = - = 22 9'9 S30UIT AOUS NOWBY °E
- - T - . € T8 820U9y AOUS 3031 2
- I o'z 2" 22 96 0°9T T'9€ SITPTNOYS PUB S90RLINS LBAPBOI WOILF AOUS IAOWRY °T
199F PUw A
- 62 (A8 = = = g°6 £ €E T=303qnS
- g2 T - - - 0°€ (sz9pTmOYs JUTPNTOUT) J0308I3 YITA SIPTTDROI ACH °Z
- T T4 - - g'6 €0t g3aTur doxp pus 8I939N2 ‘samNTI pased wedTD T )
!9fwuTeID PUe IPTSPROY  °
6° A 1 - 9 - 1€ 9'Q Tey0qng
- = - = ¢ - - G gayovaxdde pus szapTnogs adegssy IO SPEIE 3
6° e T = € = 1€ T8 XU PTO2 SNOUTWNYFq YITA sayoeordde pue sIspnoye gojed T
:yovoxdds pus IIPTNOUS °
= 5 & - = - - - aocgyans Teroeds
° ST 21T = 2 £°€ 0°SL T°ELT Tej03qne
- - - - - - ¢'9 5°9T S20R7IN8 ABAPBOI UTBRIP I0 WWRTD €
- - e = . n L& W4T XJW 307 SNOUTINTq UIFA S90BIINS ABAPEOI yojed °g
° ST 06 — e €€ 49 e'ent XTW PTOO SNOUFWNIFq Y3TA S20BLMS Lempwox Uojed T
:90uyImMs JUTInNOY *
8I3pBOT SHALY
sIsyqo | PUeIUOLL sauyT | sxopmil £anp | exonag
w PR 8IS | g -Mwao: | Aamay £9np || Toq¥l suoryerado 323ITQ
BI0%0RI] pus BT
WP

—~ oTTW J8G Sanoy Ul aWpl —

000§ J2A0 —~ OTJFeIj ATTEp aTwIany

R:éwm,m — DOJONISUOCD POTIad ¢999I0UCD JUSWAD PUB[RIO — S0BFING {UBqI) = UOTIBOOT 4T dnoxpn

(QVAEHIA0 CREINATYISIA DNIAQNIONT)

VEMY TOWINOD AINNOD THMMEL NT SNOLLOISHNS QYO GALOWTAS NO SNOLIVYEJO LOEMIA O UEONVHD EWLL INSRJIN®E ANV YOIV

e TEVL



8 1543 4T - 0°sL g*gr | S°3T 06T Te30L
g 8°s - - g8 e 26 TejoMqng
[} 8°s = = [:§ g° 26 sjuowased U0 SSUF[SEPS PUR SSUTTINUID JUTed T
S9OTAISE JFIFRI]L “J
- €€ €8 & 0°6L AT LTt g8°STT Te303qns
= 8 - = [4F] 8" gat | SIIPTNOYS PUW SSORLINS LRADROI WOXY 90T SACESH *f
R g sa08zIns Leapsor 4798 €
- - . - = LT [ §3083IN3 LBAPBOI PUBg g
€€ (49 - 0°SL 2°6 2°6 L°96 SIIPTNOYS PUB F20BLIMS LWMPBOL WOIJ MOUS JAOWSY T
$90T pue mMoug X
5 sBeuTeIp pue 8pIepeEcy ‘d
gowozdds puw JI@pTNOUS *9
sogzans Teroads g
20BJaINE JUTINOY Y
sIspRoT FHoNI
emTrT e Lanp | sYONIY
B (o] pusjzucIy
Mﬂ.« pew 8dnyoTg uwe.d an.uopo: ALavayg fqnp || xoqET suoryerado 39arTq
8103003, pue 393TI
W TPaH

— oTtm zad eamoy Wl WL -
000T J9pul — 9TJIBI] LTFEp 3FBIAAY
ummlmam.n - P2JONIZSUCD POTIS ${998IOU0D JUIWSD PUELIAQ] = I0BFING mﬂlﬂ.um = UOT4BIOT :9T dnoxn
(QVERIEA0 CEINATHISIA DNTGOTONT)

VENV TOYINOD LIANOD-TIHHI NI SNOLIOFSINS QVOY CIALOTTIIS NO SNOLLVINJO LOSNTC OL (EEMVED HWIL JNSRITNDT qNV HOAVI

62 FIEVL



2 ot g8°6 96 LA 11 9°02 g8°0et 0°€o2 Te30%L
2 - - - 94 #°0T Te303q0s
2 - - - R 70T £LeA-70-9u3TI WOIT I999FT wmomsy T
x990
e T = o'y - = e 0‘e 0Tt Te303qns
- o't g°'T 6J0309TF6I PUB SUI[8 UBLT) °f
- - 22 - - - - 2'€ g380dspnd pus suBye juled 0 aredsx ‘eowTdex ‘joaxm g
2'T - 8T - - 2 0T 0'9 sqmomoasd WO SUTTOEpS PUR SIUFTIUSD Jufed *T
190TAISE OTIFRLL °
2T 2°€ f T 7°€ 0°€€ 8 1S Te303qns
- 2° - - - 8T o' SIIPTNOYS PUB S90RIINS LBAPBOI WOIY 9T A0WBY €
9 9 2 - - (90T 84T g30RIMS ABAPBOI PUSS ‘g
9 e 2 1T #°€ 9°02 0°GE SIIPTNOYS PUB SIORIINS LBAPYOI WOIF AOUS A0WSY °T
$90] pue mOUg ¢
2 2 '8 T=303qnS
9° 21 (s<spTnoys SUTPNTSUT) STO03 PUWY YITA SIPTSPBOT ACH 2
e o€ 9L §3I9ATNO XOq PUB 83TT3 ‘sadyd weeTd °T
:eBeUTeIp DUV IPFEPECY
2 2 = = - 99T e 9T Te3o03qns
2 2° - - - 8°9T g° et 296331388 Y3[A soyosoxdds puw sIapTnoOys Uoyed °T
:govoxdde puw IIpTnoys *
062 18 02 & o 0°LlT | 0°09 2201 Te303qnS
eHe 8% {°'T - = 9°2T | 92 f1°4L gquemansd 933I0U00 TBIS °Z
R 9t 9 = & LR %Lt g'le Juemased 238I0U0D WOBLPIW T
:ao8rms Teyoeds -
= P0BFINS JUTINOY
sxepeor ey | TN
8I9Y30 PUSFUOXT = T 83UT | sIapex? favey Lanp XOQ¥] suotgerado 309ITQ
T pus o -8vag -20300 3YBTT
8103081 o
WP

— a7Tw Jod sanoyg U} SWL —
000E-000T = 9TJJ®I3} ATTEp 95wIany
{€5-SHGT ~ Po3INIIB0D POTIAI {935I0U0D JUOWSD PUETIIOL — ORLING  fURqAN — WOF4EI0T (LT dnoap
(QVERMSAO QAINITYISIA DNIAATONT)
VeV TOYINOD XINNOO-TME] NI SHOTIOESHAS VO QIIOATHES NO SNOTIVNEIO IOMIIA OF CEONVED WL INSWATODE QNV MOEYT
92 FTEVL




g6 | o | 6w | ve | we | &9 |Tor || va ™
s T s = LT X ToR03qns
8 - 9° 0t §30BI3UO0D UOTIINIZEUOD WOXT SUTITNSAT JIAM SNOSUETIIO8TH
T T € 93083000 POUNISQUTEW WOIF FUTITNEAI FIOA SMOIUGLTINETH °€
[4d 8 (444 £er-Fo-3uBTX WOIF IQITT AAouA 2
= A L gafp1aq JTedar Jo uweTd T
txemQ 9
2y 2 §*2T i 98 60y Te303qng
B3 € 1T - (R ] 810309133l pUR SUBTS WeSTD ‘4
= - 6z = 6°S S 4T s380dopnd pue sudte guyed Jo Iredaxr ‘everdax ‘4o0ary °f
g‘e * o' 9T 61T s3upsiren quawased ENOIUY(TIOSTH PUW SUSTPA ‘STTRAPUS 38pTIq 3uUbed "2
e'T - 2 o %L g37amesed U0 SIUFTITPS PUW SITF[IARUSD JuTsd T
290TAZIS OTIFELL ‘A
9'T 2'9 [ 6°6T £q 19t L-gl Te303qns
= F ——an - = = w.m 85023 TP SPPUTEIP WOIJ 90T PUB BOUS JAOWR] 5
™ 7 = 2T 2T €8 BIIPMOYE PUB S698JIns LeApUal WOIF 30T JAOWSM °H
[ £ - 22 T (443 Ll 99J8LImMs LaApEOI 4TES *§
7* 2 T* = - 2°€ oS gaTeims LeApsoI puws g
9" (4] ° L€T 0t 2l T2 SISPTIOYS PUR §30RLIMS LBADEOI WOXJ ADUS AAOWSH *T
90T puw Aoug ‘&
2" £ 62 8°S i 6°9 §'22 k] Te303qng
T T & - - » 2 BIPTEPROI Uo spaaa Lexdg -
T (059 =4 € - 2* 0°62 (8x9pTnoys BUTPNTOUT) I030BI3 WRTA SEPTEPRAI AOK g
= 4 T - = S $§°0T SIPTIPIGS WOIT SIALS AAOWH] "G
s - - - - w° L gjeTut doxp pue srajjnd ‘ssunty pased weaTD ‘4
T [ 4 2T 2T 2t T8 830 TP a8uurerp pasedmn xtedar IO WEST) °f
(444 L€ 2°€ 1€ €8 L4z 97I3ATOO XOq pUe B3T3 ‘eodid uwwed °2
g2 2 .. £z L 0°ST sadoTs TTTF PUe N0 Jyedag T
:s8uurelp pue IpTSPECY "
o' n T4 L T 2°9 6'T €22 0°05 Te303qng
- - = - L2 = = 8'2 gegopozddn pue BISPTNOUS adeygal J0 IPBTH S
9* o€ T = - LS T€T soyowordde puw SIIPTNOYS POSAI IO POIsdy °*ff
T°T L= T - € €T 33 Lg ¥Tu PTOD SNOWPNG(Q [3TA soyoeardde pue SISPTNONE B -€
8" i L X €T 9" L9 8 HT 2jefaadfe YA ssyoeoxdde puw 8IIPTNOUS YRed °Z
(344 = T = 6T . 09 90T Tro8 T3fa samoeordds pue 8ISPTNOUS Uo3Rd T
tgoeczdds puw IIpTNOUS )
- N - = - svagms Terasds ‘@
6" £ €2 T % 1 L9 5T Ter03qng
[ (53 <z G Cl T 19 et XTm PTO° SNOUTUN3Tq [TA §208JINe Leapeocl yojad T
:19983INe IUFINOY Y
onIg
Jam30 auﬂwucogpn«._” 8auTy | sxsperd fanp ByonTy
Huu Lk poe 8dnyoTd _Sazq e hﬂmn T0QET uoTyeIado 30ATTA
8I0398LL A 3BT

— aTIu Jod SINOy Uf AWLL =

000S TaA0 =— OTJFuI3 ATTEp 3PsIaay

€6G-gGT = DPeISNIZTIUOD POFIAd  {939I0UOD JUAWEO PUSTIIO] — OBLME (WQI) -+ WOTFWOOT gl dnoxp
(OVEEEEAO QEINSTEESIC ONIGMIONT)
Vel TOMINOD AINNOD SEMEL NI SHOLIOASHOS (VWOM CALOFTIS KO SHOTIVMESD LOSMIQ Of (EOMVED ZWII INIWAIN®E ANV ¥OdVI

Lz FIEVL



9°eT 8T L9 1 T 2Tt 195 T°0cT Te3QL
9° “ €2 » 2" 8°9 €Lt T®303qns
N = e = = g8 2'S 8I0309TJAT pue SUSTS WeIT) €
- _ 2+ g€ 0'g s380dopnd pue sudte qured Jo Ipedar ‘sowrdex ‘3oarg g
9* = 6°T 2 A T4 gquomaasd WO SIUF[EBPe PUB SIUFTIFRTID JUTEd *T
190TAIO8 OTJIBIL *d
= €T 9°€ # 6° 80T | o°l2 6°5S Tezoaqng
= = - - e [ STALINq ISPUTD IA0WAI PUw N0 Ind 4
2 2" = 9 €1 Sz SIJPTNOYS PUB S3BIINS LBAPBOI WOXJ DT AAOWSH €
9" 9° 2 - 2 L6 €T gooRyINe LRMpROI PUBS 2
[ g2 2 6* 0°0T 8°ST G 68 BISPTNOYS PU® S299BFINS LRAPSQI WOIJ AOUS AAOWSY °T
1997 puw soug ¥
S 2" 02 0°S Te3o3qng
= e 0°2 w4 (axopnoge BUTpn{oUT) STOO0} PUSY UITA BIPTIPEOI MOW *g
s = N 9* (szepnoys SUTPNTIUT) I0398X3 UITM SAPTSPROI MOH °T
:afwurelp pue SPESPRoY °Q
:goeoxdds puw IIpTnoUus D
tpomyINe Teroads °g
[o3¢:43 9° - 2* 2 €02 6°TH Te303qQng
= - - - = 81 16 8908JINY LBADBOI UTRIP PUB WWSTD °Z
02T 9 - 2 e 6-¢T 22t XTm PTOD SNOUTWNSTQ W34 8908IIms Luspeos yojed T
:909lINe JUTNOY Y
syonTy
8I0pBOT
pus £9np | exonyy "
o uary 8suTT Spexd
n.uM._”nw fromy SEOTd | _gurq nmuoaﬂq £awey L3 || zoquy uoryexado 30aIEq
puw BT
8I0378L],
NP

- aTtm Jod samog U SWLL —
000E-000T — 9TJFBI3} ATTUp 988Iany
| GG-gHBT — DeYINIIPU0D POTISI (AWTIAAG EMOUTWNITE — WOREING (WeqIl — WOTABOOT (6T dnom)
(QVEEAAD CALOATHISTA DNIANTONT)
VEHV ‘TONINOD XINNOJ-ESNHL NI SNOLLOSSHAS QVOY QETOFTHS NO SHOLIVNEAO IOTMTA OL CHMVED WLL IMEWIIONE QNV OdVT

g2 THVL




H#°TT [44-] 8 €T FA L9 Leot 0'g9 0°EHT Te301
7°T = L9 = = T 6°9 [ Te303qng
I T = = o 96 7T 8I07.09TJSX PUs SuITs UBST) ¢
- 2°€ - - - Ly 9180dspnd pue suBLs juped Jo Jredar ‘soeTdax ‘yoaay °g
€T T2 = ™ €T 8°< syusmesnd uo SoUTTeIpe puUB SSUTIINUSD uTeg °T
190TAISE OTJIeL], °
# €T 2°€ g LG €S Legz €-€¢ Te303qng
- - - - - T Te ST3LIeq ISPUTD QUOWSI PUS 3NO INg °9
- & = & L LY 7°T S0y TP SBWUTRIP WIS 20T PUB MOUS JAomIy °G
- I - - QT g S 4 BISPTNOYS PUY S50RIINS ABMPBOI WOIY 3DT SAOWIY 4
B o 2° - - o'e g€ sa0mryms Lespsol 378§
[ #* € - L* T4 9'Q 89097ane Lfeapect puwes -3
9* €2 A L G g2 0'91 6°HE 8ISPTNOYS PUR 690BIINE LeMpROI WOIJ AOUS 2AOWRHI °T
:30F puw soug *
= - - = = o {afuuTeIp PUR SPIEPROY °
- 2 L 2* = - M 9°6 Te303qns
ot el e’ - - - e m.m gagoeoxdds pue sispTnoys adeysax 1o SPETH T
:yoevozdds pue IapTnoys °
0°0T = T 2 - 9% 0°6T 862 Te303qns
0°0T = T 2 - 94 0*61 g 62 squameaed SNOUTWNATq TEdS °T
:90uzIms Teroadg °
- = £ = VEy S #1°92 Te3o3qns
—- = ] = = s et e XTW PTOO SNOUTUN3Tq GITA 82908JIns AvApsor Uo3ed °T
:998yIns IuTNCYy
= L peId ¢ £Lqnp | syonIy
m.um.w“o unmwmwnw sdnsoTd mﬁ m.m.novnz fawoy Lqnp || zoqur uwopgexado goartq
SI010BI], P Pﬁﬂﬂ
NP

= 3TIW Jad SIMoy Uy IWLL —

000$-000€ = OTFFel} ATTED d3wIaAy

f6G-OH6T = P9YONIFSUOD POTIad

(XSTIaA0 SMOUTINGTE ~ 90BIAMS {UEqI = UOT3B00T :0Z dnoxd

(QVIEIHAO QIILOETHISTA ONTANTONT)

VaIV TOWINCO ZINNOO-TINHL NI SNOLILOISINS QVOY TILOATIS MO SNOTIVHHIO LOZHIA OL (IZDYVHO FWIL INARITN®E QNV HOdVTI

62 TEVL



0T (95 [ 314 8° €T 19 218 T"LET Te30L
o't 9L 9'9 112 Te302qng
& [ - € BI0303TJ3X pue SUBLE WESTD ‘€
& 1381 gt 0°ET g380dopynd pue sudts jured xo atedar ‘oocwrdax ‘joaxg g
0T ot 9e L) gquamassd wo SoUTTaFpPe PUB BIUT[ISNUSD UL °T
$90TAIDS OTIIRIAL
§°2 64 g €1 18 1°62 0°6L Te303qns
o 6T = = (45] €9 99U TP SFTUTBIP WOIJ SOT PUB AOUS 3ACWSY °),
€ o'T € €€ SI3PTNOYS PUB S3IDBJING ABAPBOI WOIJ 30T IA0WSY ‘9
o € - - £ s398IINs LAPBOI 3TBS °§
02 [ S €2 o'f €T §008JINg LBAPYOI PUES ‘4
= - = = o°e o°f g9ousFy Mous saowdy €
- € = - (] g°0T goouma MOus 903IF °Z
[ 0°2 € €T [R] £°2T 0°6€ SISPTNOYS PUS S90RJINS LBAPBOI WOIF AOUS 3A0WRY T
:90T puw aoug °F
G 6T 0°TH Te303qns
(454 0T syoTuy doIp pue 819338 ‘saunty pased wesT) T
:38guTRIp pus IPTSPeCH °d
iyovoxdde puwe xIprnoyus °*JH
:908JINg TBIYvads °g
120RLIME JUTINCY °Y
sionIy
sI930 UHMMMMM gsutl | saspwId 300 | exnay
Law Koy
o e ednyord -flaxq —2030M un”n anwa..w J0qWT uorgurado 30aITq
8103901, =

- oTTw zed samog up owy] —

000T I9pufl — OTJIeIj ATTEp 3FwIaAY
..mmumw.n = PI3ONI3EUODd POTIad fXTw JuweTd SmOUTUNGTd - 9OBRFIMS fUeqIQ — UOTes0l Tz dnoxd

(QVIBEITAO qIINATHISTA ONINIONT)

VANV TOWINOD IIMNOD-FIHHL NT SNOLLOASINS VoM (ALOFTIS NO SNOIIVYAJO JOFMTA Of CEOMVED THIL INSWJIN®I NV HOoavI

Of TFTEVL



L'g ST LA 1 #'e ] 2'H9 T'€1T =305
= T = - 9'2 Le¢ T®303q0s
- T - 92 L6 Aen-J0-qUSTI WOXT JI9TT AOWRY °T
Teaqy0
T 2'E - = € 9'e Lz Te03qng
= T* 6°2 2°S £I0300TJ5I DPUB SUBTS WEATD
- (o} L% 06 gqgodapTnd pus suldys gquped J0 Jpedax ‘aowrdex ‘qoaxg ¢
- e 1€ 9°9 SBupNIEn JuamaAed SNCAUWTTIOSTH PUE SUSTPIW ‘STTAMPUS 9BpTiq Juped "2
T°T = 6T = & € 6 6°S sjuomased UO SIUFTSSpe PUB SIULTIIQUED JUTRd T
:90TAISE JTIT
ST € n° e 9°€ 6°€€ #°HS Tej03qng
T T - ] L LT T SISPTNOYS PUB S3ORIINS LBAPEBOI WOIF 30T JAOUWBY ]
L iy 2 " T 90T Lyt S90S LeApBOI puws °f
o g N 6° T 8 G2 598pFIq WOIF AOUS AACIDY 2
L L4 e’ ST '€ g 02 T°6E S.IPTUOYUS PUB S3ORIINS ABAPBOI IOIJ MOUS JIMOWSY  °T
130T pue aoug
T € '€ 9°9 Tej09q0g
T = 2* £ Ls (sxspmoys JuTPnToUT) STOOY PUSY UITA SIPFSPEOI ACH 2
= - T" - T°€ 2'9 dexdpx auo3s Jyeday T
:93vuTeIp YUY SPFEPEROY
i T 2 er e S Te303qng
= B e = e gagoroxdds puw sxspTnoys 2deUSaT IO IPEIE ‘S
T - e €q 99693183 Y3TA Sayovoxdds pue BISPTNOYS Wo3ed T
:yovoxdds pus Jspnoys ¢
2°€ 2 - L a T°0T 8°'ct Te303qng
ERS Z T T°0T gt squomesed snoufungtq TeSS T
tsoBrme Twpoeds
€z T 2°€ #°9 Te30qNs
3K " » 2°€ 1°9 XU PTOY SNOUTEINGTQ YITA S20RIINS LBAPROI YORd T
{30BLMS JUFNOY
eyonIy
8I3pBOT
Lanp | exonIy
mnWAnwo dnow”.whm sdnsPTI mﬁ nmwoowﬂ“ Ragay Kqnp T0qET suoTnredo 30aILq
8109081, EMMMS BT
i

— aTw Jad samoy Ul WL —

000£-000T — OFFFBIL

ATrep ofsIaay

f66-gh6T - DPOIONIZEUOD PORIad fXTW JUETd SNOUTINITd = SOBFING fTeqy[; — UOT4wOOT :zZ dnorp
(QVERNEAO0 QEINATEISIA DNIANTIONT)
VEMY TONINOD AINNOO-EENHL NI SHOIIOESINS QVON QRIOFIAS NO SNOLIVHELO LOFNTA OL USDYVED EWLIL INSWAINDE QHY ¥OI¥I

1€ THEVL



24T 6 12T g-62 02 g'oL 9°6E G 96L € €2E°T Tej0%
g = 12 - e - - 08 9°90T TB30WNs
[ = %' - 2 - L°6L #° €0T F30RIJUOD SOUTUAJULEW WOILF SUTFINESI JIOA SNOSUBT[IOCTH °2
- - - - - - L 2°€ Len-Jo-qUBTI WOIF J933TT AMOWSH  °T
f39430 ¢
= = 12 - = .. 6°TL €02 Te309490S
- & T°2 - - - 6°TT €02 s3s0dapm? pue sudys qured I0 Jpedax ‘sovTdax ‘qo3xy T
190TAIDS OTJIBIL
= S 6'2 = - 9'9 L-ge Le€S Te303q0s
- - = - - - ¢T €1 SISPINOUS PUT SORIIMS LuAPBOI WDIT 30T MOWSY 4
- - - - - - 0T T€ S30USF MOUS aAOWRY *€
- - 2 - - - e T TL 83adUaT MOUB OITH °T
= [4 L - ” 9°'9 0'Te 2°gE SIIPTROYS PUR F90BELIMS LBMAPBOI WOLT ACUS AACWRY °T
32T pUB MouUs
€ (48 2T - 6°T 8% 96T TH9 Tej09qns
- g - - - - - 0T (8213pTnOYs BUTPUTOUT) J030RI} UITA ISDTEDEOI AGH 2
g Loz 2T = 6T e g°6T T°€9 8203 TP 33vurwIp paasdun aredax o WeRT) T
iafeUTwIp PUB IPTSPROY
- = [ - 26 6°¢ 94T €°LE TBI03qns
= = € = 2°S 6°€ €9 €Lt saypeoxdds pus sxspnoys adeysar Jo apeTd €
- - - - = = LR L2t XTE PTOD SNOUTWM3Tq YITA soyovoxdde puw SIspmMous Uojed 2
- - 2 - - - 6°¢ €l 2%ufaxdde YyTA souowoadds pus SISPNOYS Wojed T
:govoxdde puw IspnoYs
0°012 €-98 LSt T 129 9'€e 9°9gh 9°g0g Te303qns
2° €9 £°9¢ 0'9 = g 1€ - 1°99T T°Llog SOXTW STOUTWNIGTQ YITA JOBIMSAY °2
g ot 0°08 L6 8T €°0¢ 9'€2 6 02€ 4 TOS squomased SnOUTUNETq T®AS T
i9orIame TwuToeds -
#€ 2° €T Ly 2 T L G 68T L-gte Tezoqng
nE 2 €1 Ly < T*T L g 66T Lrlee XTW PTOO SNOUTWNTq YIFA SS0BLINS LwMpBOI YojRd *2
- - - - - - L€ 0°S 97833188 YA S30BIIms Lempeol gojyed T
1908Ians aupqnoy
SyonIg
8IIPBOT e
np | SYonIy
n..”“po dnowmm.uu 8dnyoTg muﬂﬁ m.m.w.m””w Kavag £qrp I0qQE] suotgrIado 303TId
830308], = pus ITT
WNTPSH

= oTwm xad sanoy UT SWLL =
000T I2pufy — OTFJeIf LTTEP d3wrasy
{CH-926T — P23ONISUOD POLIS] {pa7waI] SNOUTUN3Td =— JORWIJINS fusqlf) — UOLJBIOT :fz dnoxp
(CVIETIAO0 QEINATHISTA DNIANTONT)
VRIV TOSINOD XINAOO-TMMAL NI SNOIIOESHNS VoM QEIOFTTAS NO SNOILVYHAO IOZNTQ OL TEIMVEO SWIL INSAIINDT ANV YOV
2€ FTTEVE




LiET e 6°€ 9* 0*S [44 wonl £ EnT Te30%
6* N 9 0°2 Te30qng
6 [4 LT sasodopnd pue sudts quisd Jo JTedaxr ‘aowTdax fjoaam ‘g
% T € gqusmmasd UO SIUTTSSp? PUT SSUTTISURD JUFRI °T
:190TAISS ORJIBIL °
g 9T £ g €S LgT 6°4E T®303qUs
- = = [ 9 6° £I9PTNOGS PO SIVRIINS KBAPBOX WDIT DT AAomeY 4
- - - T € 9 g2085.IM8 LBAPROX 4TES °E
L 1 € = o'y 26 §908RIINS LBADROX PUBS °Z
T 21 8 64 9'¢T 2'he SJIPTNOYE PUY SOORIME LBAPROX WOIJ AOUS WMOWY °T
:30T puw Aoug
€€ B Te303qns
€€ e (egt9pTnoys BUFPNTOUT) JO30BI3 WITA SIPTFPWOT ACH °T
:9Svurelp puw SpISPRY ¢
#* i €1 L€ T®309qns
Lo T ET L€ 3783218%% ITA seyowoxdde puw sIspTNOUs Yoy T
:gosoxdds pue JIpTnogs  *
L1t 2 Lt € Lz €Tt [4f¢4 Te303qns
- - T L2 €g €9 egmomased SNOUTWNYTq TLOX IO JUWETS °2
L 1T e 9° € - 0°€2 2'h squamaaed snouTunyTq T®aS T
:gomrms Teroedg
9°T g Le 1T 2 (45 o°gh To303qnS
9°'T [ [ ®°T e’ T°6T #°of X[E PTOY SMOUTWAITQ YITA S90BJINS LmAPWOI Yoged °2
- - 2 - - #°€ 9L 29580188% QITA §22BLMS LBADPBOX Yojwd T
1208LMS JupMOg *
gRoNIg
st | £anp | syonay
e 1T | e | T nm“uﬂms o | f2wu | s [ zoqer suoTjRzedo 390ITq
8307081, L 30371
WNFPSH

= aTmm xad sanog UL SwWyL -~
000£-000T — OTJFBI3} ATTSP a8wIany

f6G-gH6T — DOJINIIEUOD POTISd DIjEall SUOUFNITE — 9OWIING  fUwqIN = UOTSOOT 14z dnoxp

(QVEREA0 QITOATYISTA ONTANTONT)

VAV TOWINOD AINNOD-FIMHEL NI SNOLLOFSINS QVOY (LIOTTIS NO SNOLLVYSIO LOZMNIA OL ZYVHD SHLL INAWIINDT ARV ¥OdvVI

£ TMEVE



TARIE 3%
LABOR AND EQUIPMENT TIME CHARGED T¢ DIRECT OPERATIONS ON SELECTED ROAD SUBSECTIONS IR THREE-COUNTY CONTROL AREA
(INCLUDING DISTRIBUTED OVERHEAD)
Group 25: All rural
— Time in hours per mile —

MadLiny Tractors
. Direct operation Labor L:.s:t h::d Motor- | Drag- | pioping and ALL
tmcl{s d.ut;y graders | lines P frontend | others
Srucks loaders
A. Routine surface:
1. Pateh roadway surfaces with aggregate 10.6 5.1 5 1.5 = A 8 .2
2. Patch roadwey surfaces with bituminous cold mix 142 6.1 .3 .6 - .5 .5 .8
3. Pateh roadwasy surfaces with bituminous hot mix 5.2 2.5 R - - 2 .6 2.5
4. Blade gravel surfaces 2.4 - ol 2.0 - - - -
5. Fill joints and cracks in roadway surfaces .9 R - - - - - .2
6. Cleen or drain rosdway surfaces 5 .2 - - — o1 - -
Bubtotal 33.8 1.3 1.3 b1 g | 1.2 1.9 3.7
B. Special surfaces
1. Mudjack concrete pavements i s N J - - - A .2
2. Rebuild gravel surfaces bl 3.4 .6 a1, - .1 - -
3., Seal bituminous and concrete pavements 13.1 6.7 .8 - L 3 .8 3.3
k. Resurface with bituminous mixes 5.6 2,5 5 1.0 - 51 1.2 2.2
5. Plane or roll bituminous pavements LT 2 «X 3 - 2 2 -
6. Rebuild aggregate base courses «5 2 - - oL W1 o1 .1
Subtotal 25.8 13.6 2.1 1.4 o .8 2,4 6.0
C. Shoulder and approach:
1. Pateh shoulders and approaches with soil 2.4 3.3 L R - - - &2
2. Pateh shoulders and approaches with aggregate 5.0 2.6 W1 1 - ol .2 .2
- 3. Patch ghoulders and with bi cold mix 3.5 1.k .3 .2 - 1 3 R
k. Reseed or resod, shoulders and approaches =L - - - - - - -
5. Blade or reshape shoulders and approaches 1.0 == d .6 ——— - .2 -
Subtotal 12.0 5.3 .6 1.3 - .2 T 8
. D. Roadside and drainage:
L. Repair cut and fill elopes 1.0 5 5 - ol o1 - -
2, Repair or replace pipes and tiles 1.0 A - - W1 5 § - -
3. Cleen pipes, tiles and box culverts .8 .3 - . 1 - - -
k. Clean or repair unpaved dreinage ditches 5.4 2.3 - - .9 .9 - -
5. Clean paved flumes, gutters and drop inlets oL - - - - - - -
6. Repair stone riprap .9 A - - - - .2 1
7. Remove trees from rondsides .2 d - - - - - -
8, Mov rosdsides with tractor (including shoulders) 19.7 2.9 .1 - - .9 18.0 .1
9. Mow roadsides with hand tools (including shoulders) 2.4 1.2 - - - W1 o -
10. Spray weeds on roadsides 2.5 9 - - - .2 A .9
Subtotal 34.0 9.0 .2 - 1.2 2.3 18.7 1.1
E. Snov and ice:
1. Remove snow from roadway surfaces and shoulders k1.6 18.0 5.7 5.3 .2 2.6 .6 -
2. Remove snow from bridges 1.0 R 31 =Y - d - -
3. Erect snov fences 10.3 4.3 - - - 3 - -
4. Remove snow fences 6.6 2.4 - - - RN .2 -
5. Sand roadway surfaces 9.4 5.4 B - 32 R1 1 -
6. Salt roadway surfaces k.5 1.8 <3 R - .2 3 -
7. Remove ice from roadwsy surfaces and shoulders 3.4 1.4 .8 - - .2 o1 -
8. Remove snow and ice from drainege ditches T .3 - - - .1 - -
9. Put out and remove cinder barrels .7 .3 - - - - - -
Subtotal 78.2 34.3 7.3 5.8 b k.3 1.9 -
F. Trafflo service:
1. Paint centerlines and edgelines on pavemsnte 5.0 T = - - 2.2 - .7
2. Paint bridge endwalls, medians, and miacellanecus pavement markings 1.2 N - - - d 1 1
3. Erect, replace, repair or paint signs and guideposts bb 1.7 - B - .9 - A
L, Clean signs and reflectors 1.3 .5 - - - .2 < %
5. Remove or paint guardrails 5 .2 - - - .1 - -
Subtotal 12.4 3.5 Y - - 3.5 3 .9
G. Other
1. Clean or repair bridges oT 2 - - - - - 1.
2. Remove litter from right-of-wmy 1.9 .8 - - - B! - -
3. Miscellaneous work resulting from maintenance contracts 1.8 1.2 - -1 - -2 - -
I 4, Miscellaneous work resulting from construction contracts 1/ 2.4 g oY 5. - 5 - 1
Subtotal 6.8 2,9 o2 .6 - .8 - .2
Total 203.0 82.9 11.7 13.2 1.9 13.1 25.7 12.7

- y Some sections were wholly or partially under construction during part of the study period.



TABIE 35

LABOR AND EQUIPMENT TIME CHARGED TO DIRECT OFERATIONS ON SELECTED ROAD SUBSECTIONS IN THREE-COUNTY CONTROL AREA
(INCLUDING DISTRIBUTED OVERHEAD)
Group 26: All urban

— Time in hours per mile — 1/

Medium Tractors
Light and and.
tor=- | Drag= Al
Direct operations Labor duty heavy g.rM:d.ers 1;:55 Pickups frontend other
trucke duty loaders
trucks
A. Routine surface:
1. Patch roadway surfaces with eggregate T RN - - - - - -
2. Patch roadway surfaces with bituminous cold mix 39.3 19.7 5 o o1 2.5 9 X3
3. Pateh roadway surfaces with bituminous hot mix 1.6 5 - - o2 - -
4. Clean or drain roadvay surfaces 2.2 9 - - - - - -
Bubtotal 43.8 21.5 5 b al 2.7 .9 1.3
B. Special surface:
. Mudjack concrete pavements .8 .5 a - - - = .2
2, Seal bituminous and concrete pavements 26.1 16.3 1.6 1.1 1 .5 2.0 77
3. Resurface vith bituminous mixes 11.3 6.1 - 1.2 - 2 1.3 2.3
4. Plane or roll bituminous pevements b 25 - .2 - - - -
Subtotel 38.6 23.4 | 1.7 2.5 il o7 3.4 10.2
C. Shoulder and spproach:
1. Patch shoulders and approaches with soil h.2 2.4 - .8 - i 8 - .6
2. Patch shoulders and approaches with aggregate 8.3 k.o .2 «5 - 2 .3 +3
3. Patech shoulders and approaches with bituminous cold mix 5.5 2.3 5 w2 - ol 3 .6
L. Reseed or resod shoulders and approaches 5.2 2.3 - - - W1 1.2 &3
5. Blade or reshape shoulders and approaches w2l .2 32 -5 ol .6 -
Subtotal 25.9 1.2 ] 3.0 - 6 2,4 1.8
D. Roadside and drainage:
1. Repair cut and fill glopes 6.0 2.2 .9 - Y 1.0 -
2, Clean pipes, tiles and box culverts 10.4 3.6 - 1.k 1.3 1.5 2.2 -
3. Clean or repair unpaved drainage ditchea 5.8 2.0 2 35 .6 .6 .8 -
4, Clean paved flumes, gutters and drop inlets k.5 1.7 - - - E - -
5+ Repair stone riprap -3 « - - - . - -
6. Remove trees from roadsides 4.2 1.8 - - - .1 - -
T+ Mow roadsides with tractors (including shoulders) l12.2 b - = - 2 10.3 =
8. Mov romdsides with hand toole (including shoulders) 3 .2 - - - - - -
9+ Bprey woeds on roodsiden .2 - = = | - By T 5
Subtotal 43.9 12.1 .2 2.8 1.9 2,9 b By
E. Snow and ice:
1. Remove snow from roadway surfaces and shoulders L3.0 21.2 | k.2 7.6 3 2.3 .5 -
2, Remove snow from bridges .8 -2 - o1 - ) - -
3+ Erect snow fences I .5 - - - = - -
L. Remove snow fences 1.0 .3 - - e - - -
5. Sand roadvay surfaces e L.0 3 - R 3 .6 -
6. salt roadway surfaces 5.2 2.3 .1 9 - .2 4 -
T+ Remove ice from roadway surfaces and shoulders 5.1 2.4 1.0 - - «3 1 -
8. Wemove snow mnd ice from dreinege ditiches 3.0 5 - - - i.3 - -
9. Put out and remove cinder barrels .2 -1 - - - - - -
Subtotal 68.0 3.5 [ 5.6 8.6 | 4,6 1.6 -
F. Traffic service:
1. Paint centerlines and edgelines on pavements 57 .6 - - - 2.8 - -9
2, Paint bridge endwalls, medians and miscellaneous pavement markings 6.3 .9 - - - 1.6 d 1.1
3. Erect, replace, repair or paint signs and guideposts 1131 k.o - = = 2,6 - -
k. Clean signs and reflectors _ko L3 b - | SR 1.0 .1 1
Subtotal 27.1 6.8 - - 8.0 .2 2.1
G. Other:
1. Clean or repair bridges d oL - - - - - -
2. Remove litter from right-of-way 2.3 =T - - - .2 - -
3. Miacellaneous work resulting from maintenance contracts 10.1 6.3 - - - 1.2 .8 B
4, Miscellaneous work reesulting from comstruction contracts 1.2 2 - - - .3 - -
Subtotal 13.7 T3 - - - 1.7 8 i
Total 261.0 113.8 | 8.9 i7.3 2.6 21.2 23.7 15.6

1/ 26.7 percent of the mileage was four-lane highwvaym,



TABLE 36
TABOR AND EQUIPMERT TIME CHARGED TO DIRECT OPERATIONS ON SELECTED ROAD SUBSECTIONS IN THREE-COUNTY CONTROL AREA
(INCLUDING DISTRIBUTED OVEREEAD)
Group 27: ALl Enl.uﬂ eement concrete surfaces
— Time in hours per mile — 1/

Hedium Tractors
Light and Motor- | Drag- and a1
Direct operation Labor duty heavy graders | lines Pickups frontend | others
trucks duty loaders
trucks
A. Routine surface:
1. Patch roadway surfaces with aggregate ol - - - - - - w
2. Patch roedvay surfaces with bituminous cold mix i12.9 5.6 .2 «1 - .8 2 3
3. Patch roadway surfaces with bituminous hot mix 2 1 - - - - - -
4. Fi11 joints and cracks in roadway surfaces 1.8 T - - - - - 3
5. Clean or drain roadwsy surfaces 1.0 -3 - <1 - -2 -
Subtotel 16.0 6.7 -2 .2 - 1.0 .6
B. Special surfaces:
1. Mudjack concrete pavementa ] ol - - - a1 3
2. Seal il and 2 1 - - - - 1
3. Plane or roll bituminous pavements - - - -
Subtotal 1.0 o2 - -
C. BShoulder and approach:
1. Patch shoulders and approaches with soil 3.0 2 .9 - o1 B 5
2., Patch shoulders and approeches with mgrogate 3.6 ol 2 o1 ol +3 W1
3. Patch shouldors and approaches with bituminous cold mix 1.9 5 2 - o1 5 .6
4, Reseed or resod shoulders and approsches AN - - - - .2
5. Blade or reshape shoulders and approsches .1 1 1.1 - 1
Subtotal 9.0 9 2.4 <1 1.2
D. Roadside and drainage:
1. Repair cut and fill slopes 1.8 .9 - . - W1 .2 -
2. Repalr or replace pipes and tiles T 3 - - o1 ol - -
3. Clean pipes, tiles and box culverts 2.8 1,1 - 2 .2 .3 4 -
k. Clean or repair unpaved drainage ditches 3.3 1.3 - 1 5 B - -
5. Clean paved flumes, gutters and drop inlets .6 2 - - o, - -
6. Remove trees from roadsides .8 N - - - - - -
7. Mov voadsides with temetor (including shouldern) 23.5 3.3 - - - 14 21.8 1
8. Mow rondnides with hand toole (inmeluding shoulders) 1.7 N § - - - 5 . § -
9. Spray wesds on roadsides 2.4 .9 - - - sl -3 -9
Subtotal 37.6 9.1 - b .8 2.3 22.8 1.0
E. onow and ice:
1, Remove snow from roadway surfaces and shoulders 18.2 6.8 5.9 3 2.6 5 -
2. Remove snow from bridges .2 - - - .1 - -
3. Erect snov fences 3.6 - - o3 - -
k. Resove snov fences 2,1 - - - .3 .2 -
5, Send roadwsy surfaces b1 .3 - .2 L B -
6. Salt roadwsy surfaces 2.2 .5 W5 - .2 X -
7. BRemove ice from roadwny surfaces and shoulders 1.6 1.2 - - .2 - -
8. Remove snow and ice from drainage ditches .6 - - - 3 - -
9. Put out and remove cinder barrels 5 - - W1 -
Subtotal 33.1 8.8 6.4 L,5 1.8 -
F. Traffic service:
1. Paint centerlines and edgelines on pavements .6 - ol - 2.5 - «T
2, Paint bridge endwslls, medians and miscellanecus pavement markings N - - - 4 = 1 .3
3. Erect, replace, repair or paint signs and guldeposts 1.9 - - - 1.3 - -
L. Clean signs and guideposts 3 - - - +3 1 o1
5. Remove or paint guardrails 3 - Pk - o3 - -
Subtotal 3.7 - .2 - k.6 .2 1.1
G. Other:
1. Clean or repsir bridges .3 .1 - - - - - -
2. Remove litter from right-of-way 2.l 1.0 - - - 51 - -
3j. Miscellaneous work resulting from maintenance contraects 2.9 1.9 - - - 5 o1 -
L. Miscellaneous work resulting frum construction contracts 2/ 2.7 .9 - .1 - ) - -
Subtotal 8.3 3.9 - «1 - 1.5 .1 -
Total 179,0 66.5 10.1 9.7 1.4 1h.2 26.4 [T

1/ 4.2 percent of the mileage was h-lane Alvided highway.
y Some sectiens were vholly or partially wnder copptrmiction during part of the study period.



TABIE 37

LABOR AND EQUIPMENT TIME CHARGED TO DIFECT OFERATIONS ON SELECTED ROAD SUBSECTIONS IN THREE-COUNTY CONTROL AREA
(INCILUDING DISTRISUTED OVERHEAD)

Growp 26: ALl bituminous overlsy surfuces

— Time in hours per mile —

Madiun Trectors
Direct operation Lab Léug:t hmﬂ Votor- | Drag- | pyy ana. ALL
oot aperetid or, twckz d::;y graders | lines CKUPE | prontend others
trucks 1ceders
A. Routine surface:
1. Patch roadway surfaces with dituminous cold mix 5.5 2.6 Pl - - o - 8
2. Patch roadway surfaces with biltuminous hot mix 17.1 8.2 1.5 - - b 2.2 8.5
3. Fill joints end cracks in roadway surfaces oL - - - - - - -
L. Clean or drain roadway surfaces N .1 - - - .1 - -
Subtotal 23.1 10.9 1.6 - - .6 2.2 9.3
B. Bpecial surface:
1. Mud}ack comcrete pavements 1.5 .9 .2 - - - b -3
2. geal bitumi and ™ o R i - - - - 2
3. Plame or roll bituminous pavements 1.0 J2 - 5 - .3 - -
Subtotal 3.2 1.5 <3 -5 - .3 <1 <5
C. Shoulder and approach:
1. Pateh shoulders and approaches with soil R .2 - - - - - -
2. Pateh shoulders and approaches with aggregate 5.6 3.3 .1 - o1 o1 «3 &
3. Patch shoulders and approaches with bituminous cold mix 33 1.4 .3 -3 - W1 2 .
4, Blade or reshape shoulders end approaches 1.6 - 3J A - - 1
Bubtotal 10.9 k.9 8 T B 2 1.2
D. Roadside snd drainege:
1. Repair cut and fill slopes 1.6 g .2 - i +l i X
2. Repeir or replece pipes and tiles 1.2 5 Pl .1 1 2 - -
3. Clean pipes, tiles and box culverts .6 *3 - - 1 - - -
L. Clean or repair unpaved drainage ditches 11.1 h.6 1 - 2,0 2.3 - -
5. Clean paved flumes, gutters and drop inlets 2 X - - - - - -
6. Repair stone riprap -5 .2 - - - o1 -1 -
T. Mow rosdsides with tractor (including shoulders) 19.4 a1 - - - .8 i I
8. Mov roadsides with hand tools (ineluding shoulders) 3.9 2.1 - - - W1 1 -
9. Bpray weeds on roadsides 2.5 25 - - - .5 .6 .8
Subtotal .0 1.7 oA .1 2.3 b 18.6 1.0
B. Soov and lge’
1. Remove snow firom roadway surfaces and shoulders 2.9 20.2 6.0 k.7 .2 2.8 .5 -
2. Remove snow from bridges 1.3 5 .1 .1 - o1 - -
3. Erect snow fences 12.5 5.2 - - - 3 - -
L, Remove anow fences 7.6 3.0 - - - 3 .2 -
5. Sand rosdwvay surfeces 8.6 5.8 A - 2 R WA -
6. Balt roadwey surfaces 6.5 2.7 3 3 - .3 R -
7. Remove ice from roddwey surfaces and shoulders 2.8 1.5 oA - - 2 &4 -
S. Remove iee from drainage ditchee .2 . - - - - - -
9. Put out and remove cinder barrel~ & .2 - - - -
Bubtotal 82.8 39.2 6.9 Wb .l 1.6
F. Traffic service
1. Paint oenterlines and edgelines on pavementa 5.4 M .2 - - 2.3 - .8
2. Paint bridge endwalls, medians and miscellaneous pavement markings 1.0 .3 - - - W1 W1 1
3. Erect, replace, repair or paint signs and guidepostas 5.6 2.3 - - - 1.0 - = i
4, Clean signs and reflectors 2.9 1.3 - - - RN - -
5. Remove or paint guardrails .1 - - - - - - -
Subtotal 15.0 4.3 2 - - 3.8 1 1.0
G. Other?
1. Clean or repair bridges 1.k 5 - - - 1 - ]
2. Remove litter 1.9 .9 - - - - - -
3. Miscellansocus work resulting from maintenance contracts 1.8 1.1 - - - oL - -
k. Miscellanecus work resulting from construction contracts 1/ 2 2 - - - Py ! - -
Subtotal 5.3 2.6 - - - 3 - .2
Total 181.3 75.1 10.2 6.4 2.8 1 13.7 23.8 12.8

y Some sections vere partially under construction for sbort periods of time.



TABLE 38

LABOR AND EQUIPMERT TIME CHARGED TO DIRECT OPERATIONS O) SELECTED ROAD SUBSECTIONS IN THREE-COUNTY CONTROL AREA

(INCLUDING DISTRIBUTED OVERGRAD)

Group 29: All bituminous ms nix gurfnces

= Time in hours per mile -

Medium
Light and Tractors
Direct operation Labor duty | heavy | Motor- | Draa- | pyexups and ALL
‘trucks duty Greders | lines frontend | others
‘trucks loaders
A. Routine surface:
1. Pateh rosdvay surfaces vith aggregate 6.8 2.2 2,1 - - 2 2 -
2, Patch roadway surfmges vith bituminous cold mix 9.7 L0 R | - .9 5 3
3. Patoh rosdwmy surfaces with bituminows hot mix 1.9 .9 o - - .1 - 5
4, olean or drain rondwny surfaces o - - - - - - -
Bubtotal 18.5 T.1 2.6 W1 - 1.2 T .8
B. Specisl surface:
1. Sealt and P 30.9 16.9 .8 - #, g 2.6 7.6
2, Resurface with bituminoue mixas 11.3 L.2 11 2.2 - 2 2.5 k.9
3. Roll or plane bituminous pavements 1.2 oA .© - - - 2 B
4. Rebuild aggregate base courses 2.7 1.2 L .2 .5 .6 i5 .3
Suvtotal 46,1 22,k 2.6 2.4 .6 1.5 5.8 12.9
C. shoulder and approach:
1. Pateh shoulders and approsches with aggregnte 1.6 .9 - - - - .2 B
2. Patch shoulders mnd approashes with bi cold mix .6 A - - - - -
3. Hlade or hould and h 1 - - = - - -
Subtotal 2.3 T3 - = “ P 2
D. Roadside end drainage:
1. Repair cut and fill slopes T .3 o1 - <1 W1 - -
2. Repair or replace pipes and tiles 1.4 .6 - - ¥ .3 - 2
3. Clean pipes, tiles and box culverts .2 W1 - - - - - -
4, Clesn or repair unpaved drainagn ditches 3.2 1.k - i1 N R - -
5. Clean paved flumes, gutters and drop inlets R .2 - - - B - -
6. Repair atene riprap 4.2 2,0 P 8 - - ok oT i
7. Remove trees from roadsides A .2 - - - 1 - -
8. Mov roadsides vith trastor (including shoulders) 17.9 2.7 A - - 5 15.8 A
9. Mow roadsides with hand tools (including mhoulders) 2.8 1.k .2 - - o - -
10, Spray wnods on roadsides 2.5 1.1 - - - - .3 .9
Subtotal 33.7 10.0 .8 Y .6 1.6 16.8 1.9
E. Soowv and ice:
1. Remove snovw from roadvay surfaces and shoulders 39.2 18.2. 3.9 ER .2 2.5 o -
2. Remove snow from bridges 1.8 4 P 8 3 - 1 - -
3. Erect snow fences 2.5 1.1 - - - .1 - -
4, Remove mnow fences 1.5 E - - - ol = =
5. Sand roadway surfaces 15.7 8.8 .9 - .3 T 1.3 -
6. Balt rosdway surfaces 5 "] - - - o - -
7. Remove ice from roadwey surfaces and shoulders 3.7 9 1.1 .1 - .3 - -
8. Hemove enovw and ice from drainage ditches 3 .1 - - - - - =
9. Put out and remove cinder barrels .2 -1 - - - - - -
Subtotal 65.4 30.5 6.0 3.8 5 3.9 2.0 -
F. Traffic service:
1. Paint centerlines and edgelines on pavesants 6.4 1.k 2. - - 2.4 - i 1% b
2. Paint bridge endvalls, medians, and miscellancous pavement markings Pl .3 - - - W1 - -
3. Erect, meplace, repalr or paint signs and guideposts 3.9 1.7 - - - 1.0 - =
4. Clean signs and reflectors 1.0 .6 - - - o1 - -
Subtotal 12.0 k.o .1 - - 3.6 - 1.2
G. Other:
1. Clean or repair bridges .8 3 - - - - - 32
2, Remove litter from right-of-way 1.0 5 - - - - - -
Subtotal 1.8 .8 - - - - - 4
Total 179.8 76.1 12.1 6.4 1.7 11.8 25.5 17.2




TAELE 39
IABOR AND EQUIPMENT TIME CHAROED TO DIRECT OPERATIONS OF SELECTED ROAD SUESECTIORS IN THREE-COURTY CORTROL AREA
(INCLUDING DISTHIBUTED OVERHEAD)
Group 30: All bituminous treated surfaces
= Time in hours per mile —

Medium [‘
Direct operation Labor Léus:t h‘:d Motor- | Drag- | pyoypg mt:" AL
Fack OB + mcis d:t;y graders | lines P frontend | others
Sk losders
A. Foutime surface:
1. Patch roadwey surfaces with aggregate 81.9 32.6 ol 20.0 11 2.1 6. 3.0
2. Patch roadway surfaces with bituminous cold mix 102.7 bs.s | 1.l | 7.7 | .1 | Lk 5. 6.2
Subtotal 184.6 78.1 1.2 7.7 1.2 3.5 12.7 9.2
B. Special surfuge:
1. seal bituminous and concrete pavements 120.7 62.0 8.9 1.3 .7 2.z 5.7 31.3
2, Resurface with bituminous mixes 58.1 29.1 3.1 8.5 L .9 10.7 19.
3. Plane or roll bituminous pavements 8.3 2.3 - 3.0 | _=- 1.1 39 | _1.9
Subtotal 187.1 93.4 12.0 12.8 .8 b2 18.3 52.9
C. Shoulder end approach:
1. Patoh shoulders and approaches with sggregate 1.8 .8 - - -
2. Patch and with bi cold mix b6 2.2 1 1 5
3. Blade or reshape shoulders and approaches 1.0 .2 - - —
Bubtotal Tk 3.2 o1 .1 5
D. Roadside and drainage;
1. Clesn pipes, tilea and box culverts L 3 - - -
2, Clesn or repair unpaved drainoge ditches 2,4 .8 - 8 -
3. Mow rosdsiden with trastor (inmeluding nhouwlders) 2.8 - - 2.3 -
&. Spray weeds on roadsides 2.0 .5 A .7 .8
Bubtotal 7.6 1.h R 3.8 8
E. Suoov and ice
1. Remove snov from roedway surfaces and shoulders 35.5 18.5 1.7 R -
2. Erect snow fences 12.1 5.3 2 - -
3. Remove snow fences 10.0 3.1 1.6 q -
4, sand roadway surfaces 10.2 .8 R .8 -
S. Balt rondvny murfaces 2.2 9 1 .2 -
6. Remove ico from roadway surfaces and shoulders 3.7 2.2 .2 - -
Subtotal 3.7 34.8 b2 2,1 -
F. Traffic service:
1. Paint centerlines and edgelines on pavesmonts 4.3 1.1 1.0 - 2
2. Paint bridge endwalls, medinns and migcellaneous pavement markings .9 .3 - .1 .2
3. Erect, replace, repair or paint signe and guideposts 2.9 1.1 X - -
4. Clean signs end reflectors il .1 - - -
Subtotal 8.2 2,6 1.6 1 b
G. Other:
1. Remove litter from right-of-wny 2.3 -T - - -
2. Miscellaneous work resulting from malntenance contracte 3.9 3.0 .1 - -
3. Miscollaneous work resulting from construstion contracts 1/ =T 4 - .2 -
Subtotal 6.9 L1 «1 .2 -
Total 415.5 || 27.6 141 37.3 63.8

y Some sections were partially under construction for short pericds of time.



TARLE 40
LABOR AND EQUIPMERT TIME CHARJED TO DIRECT OPERATIONS ON SELECTED ROAD SUESECTIONS IN THREE-COURTY CONTROL AREA
(INCLUDING DISTHIBUTED OVERHEAD)

Oroup 31: ALl gravel eurfaces
= Time in hours per mile —

Medium T
Light 80d | potor- | Dras- w |
Direct operation Labor tmn::l{. :::;y graders | lines Pickups frontend | others
+trucks loadere
A. Routipe surface:
1. Patch roadway surfaces with aggregate 76.0 52.3 3.2 <1 2 3.8 55
2. Blade gravel surfaces 53.9 1.0 2.8 45.9 - .8 5
3. Clean or drain roadway surfaces 1.6 .9 - - - .2 -
Subtotal 131.5 54.2 6.0 L6.0 .2 4.8 6.0
B. Special surface:
1. Rebuild gravel surfaces 99.7 T1.6 13.5 1.9 1 2:1 il b
Subtotal 99.7 T7.6 13.5 1.9 B 2.1 <1 s
C. Shoulder and approach:
1. Patch shoulders and appromches with aggregate .2 <1 - - - - - -
2. Blade or hould and k .1 - - a - - -
Subtotal .3 .1 - o1 - - - -
D. Roedside and drainage:
1., Repair cut end fill slopes .8 - - - - - ol =
2. (Clean and repair unpaved drainage ditches 7.2 3.3 - - 1.5 1.6 - -
3. Mov roadsides with tractor (including shoulders) 2.4 1.0 - - - - 1.8 -
L. Mov romsdsides with hand tools (including shoulders) 3 3 - - - - B -
5. Spray weeds on roadsides 1.2 K - - - - -
Subtotal 1n.g 5.6 - - 1.5 1.6 1.9
E. Snow and ioce?
1. Remove snov from roadwny surfaces and shoulders 2.2 5.8 2.5 kb il 2.0 .8
2, Remove snov from bridges 1.4 .6 - - - L -
3. Erect enow fences 25.8 1n.7 - - - +T i o
4. Remove snov fences 15.9 5.4 - .6 - T -
5. Sand roadway aurfaces 3.0 13 e - 1 a1 .2
Subtotal .3 2.6 2.9 15.0 2 3.6 1.1
F. Traffiec service:
1. Erect, replace, repair or paint aigns and guiaeposts .6 <1 - - - ) -
2. (Clean signs and reflectors 2 i - - - A -
Subtotel 8 .2 - - - 3 -
G. Othexm
1. Miecellaneous work resilting from maintenance comtracts 9.0 b.2 - 3.1 - 1.3 - -
2. Miscellaneous work resulting from construction gontrasts 1/ [ 24.9 5.7 2.5 9.2 = 1.5 -3 -9
Subtotal 33.9 9.9 2.5 12.3 - 2.8 .3 9
Total 352.4 172.2 2k.9 T5.3 2.0 15,2 9.4 2.2

y Some sections were wholly or partially under construction during part of the study period.



TAELE L1
LABOR AND EQUIPMERT TIME CHARIED TO DIRECT OFERATIONS ON SELECTED ROAD SUBSECTIORS IN THFEE-COUNTY CONTROL AREA
(INCLUDING DISTRIBUTED OVERMEAD)
Group 32: All constructed 1926-45
— Time in hours per mile -

Medium
Tractors
Lignt 24 | wotor- | Drag- and AL
Direct operation Labor duty heavy greders | lines Pickups frontend | others
trucke duty Joaders
trucks
A. TFoutine surfage:
1. Pateh roadwvay surfeces with aggregate 25.7 12.9 Wb o .3 9 2.2 ¥
2. Patch rondway surfaces with bitaminous cold mix 35.3 15.5 5 1.6 - 1.2 1.4 1.2
3. Patch rondwmy surfmces vith bituminous hot alx .3 oI - - - 1 - -
4. Blade gravel surfaces 6.8 ) R 5.8 - % ol -
5. Fill joints and crmcks in roadway surfaces 2.5 1.0 - - - - - 5]
6. Clean or drmain rondvay surfaces 1.5 .5 - 33 - .2 - -
Subtotal T72.1 30.1 1.3 1.7 3 2.5 3.7 2.8
B. BSpecial surfage:
1. Rebuild gravel surfaces 12.6 9.8 1.7 2 - -3 - -
2, seal and P 18.3 9.1 1.7 3 ol 4 T k.9
3. Resurface with bituminous mixes 12.}4 6.2 T 1.8 - .2 2.3 b.2
k. Plane or roll bituminous pavements 6 - p— .3 - - .2 2
Subtotal 43.9 25.1 4,1 2.6 i 9 3.2 9.3
C. Shoulder and approach:
1. Patch shoulders and appronches with soil B -3 - a1 - - - a
2. Pateh shouldors and approsches vith aggrogate L. 2.2 - .2 - <X .2 a
3. Patch shoulders and approaches with bituminous cold mix 3.9 1.6 2 ol - - ol 3
« Hade or hould and 9 1 2 o5 == - 21 a S8y
Bubtotal 9.9 L.2 3 .9 - il 4 5
D. Roadside and drainage:
1. Repair eut and 111 slopen N .2 - - o1 oI - -
2. Repair or replace pipes and tiles .6 .3 - - - = - &
3. Clean pipes, tiles and box sulverts 1.2 .6 - - Wl X - -
4, Clean or repair unpaved drsinage ditchen k.2 1.6 1 - .5 .5 .2 -
5. Clean paved flumes, gutters and drop inlets T .2 - - - <1 - -
6. Mov roadaides vith tractor (including shoulders) 17.6 2.0 - - - 1.1 16.3 1
T. Mow rondsidés with hand tools (imeluding ehoulders) 5.1 2.6 .1 - - a3 «3
8. Sprey weeds on roadsides _2.9 1 b = f s .1 5 a1
Bubtotal 32.7 8.6 .2 - T 2.1 17.3 1.2
E. Snov and ice:
1. Resave snow from roadway surfaces and shoulders L3.9 18.2 6.5 b7 .2 2.6 .6 -
2. Remove snow from bridges T .2 - - - .2 - -
3. Erect snow fences 17.3 7.2 - - - <5 - -
k., Remove snow fences .4 k.0 - o - .8 A -
5, Sand roadway surfaces 9.9 L.9 s - 3 .5 9 -
6. Salt rosdvay aurfeces k.3 1.7 .2 .1 - .1 3 -
T. fesdvs 100 fros rocdvey surfeses mnd akoulders 3.0 1.2 1.0 - - .2 - -
8. Hemove snov and fce from drainege ditches 1.8 8 - - - 2 - -
9. Put out and remove cinder barrels 12| .6 - - (S - e
Subtotal 93.5 38.8 8.1 k.9 .5 5.1 2.2 -
F. Traffic service
1. Paint copterlines and edgelines on pavements L.y .9 - ¢ - 1.8 - 5
2. Paint bridge endvnlls, medians and miscellancous pavement markings 1,3 5 - - - .1 ol W1
3. Erect, rveplace, ropalr or paint signs and guideposts k.9 1.6 - - - 1.1 - -
4. Clean signs end reflectors T 3 - - - .2 - -
5. Remove or paint guardrails 1:43 & - o1 - 2 - -
Subtotal 12.6 3.7 - .2 - 3. i .6
G. Other;
1. Clean or repair bridges .3 o1 - - - - - -
2. Remove litter from right-of-vay 2,1 8 - - - £ - -
3. Miscellaneous work resulting from saintenance contracts 6.0 3.8 - R - .8 .2 -
k. Miscelluneous work repulting from construction contrmets 1/ 3.2 P d .3 1.2 - .2 - 1
Subtotal 1.6 5.4 W3 1.6 - 1.1 .2 .1
Total 276.3 | 115.9 143 21.9 1.6 15.2 27.1 1k.5

y Some sections were wholly or partislly under construction during part of the study period.



TABIE 42
LABOR ARD EQUIPMERT TTME CHARGED TO DIRECT OPERATIONS ON SELECTED ROAD SUBSECTIONS IN THREE-COURTY CONTROL AREA
(IRCLUDING DISTRIBJTED OVERHEAD)
Group 33: All econstructed 1946-59

~ Time in hours per mile — 1/
vos | et Motor- | Dreg | an
i hi = i
rect operation Labor tﬁ:il ﬂ;:;y gradere | 1ines Pickups i’i-ente ot || others
‘trucks osdaze
A. Routine surface;
1. Patoh rondwmy surfaces with aggregnte 2.4 .9 5 X a -
2. Patch rondway surfaces with bituminous cold mix 6.9 3.0 1 R .2 .5
3. Patoh rosdwey surfaces with bituminous hot mix 1.1 ER"S .6 .2 .8 3.k
4, P11l Joints and ermoks in rosndwny surfaces il - - - _ %
5. Clean or dmmin roadsay surfaces .2 Sl - - - -
Subtotal 16.7 T4 1.2 T Tl 3.9
B. Specinl surface:
1. Mudjack conerete pavemente 1.6 .8 . g - X .3
2. geal bi and et 121 6.7 B .2 9 3.0
3. Resurface with bituminous mixes 3.0 1.1 3 - P4 1.3
). Plane or roll bituminous pavements 1.3 3 .2 .2 .2 Be
5. Rebuild aggregate base courses T .3 - 2 Wl o1
Subtotal 18.7 9.2 1.0 T 2.0 4.8
€. Shoulder and approach?
1. Patch shoulders and epproaches with soil 3.6 2.0 e .1 a 3
2. Pateh shoulders and approaches with sgaregate 55 2.9 o1 ol 3 -
3. Patoh shouldors and approeches with bituminous oold mix 3.6 1.3 4 5 .3 .5
L. Ressed or resod showlders and approsches .6 .3 - - g -
5. Blade or reshape phoulders and spproaches 1.2 - ol - .3 -
Subtotal 1.5 6.5 T .3 11 1.0
D. Roadside and drainaga:
1. Repair ocut and fill elopes 1.9 .9 1 1 [ 5 W1 21 -
2. Repair or replace pipes, and tiles 1.0 R 3 - ol .2 - %
3, Clean pipes, tiles and box culverts 1.6 .6 - o .2 2 .2 -
L. Clean or repeir unpaved dreinage ditches 6.0 2.6 od. d 1.1 1.1 - =
5. Clean paved flumes, gutiers and drop inlets 2 1 - - - - - -
6. Repair stone riprap 1.3 .6 - - - <, .2 .2
7. Remove trees from roadsides .6 3 - - - - - =
8. Yow rosdsides vith trastor (including shoulders) 19.9 3.1 .1 - - -7 18.0 ol
9. Mow romdsides with hand tools (including shoulders) 1.0 .5 - - - 1 - -
10. Spray wveeds on ropdoides 2l b o R I | (LN ) (10 .2 Wb 1
Subtotal 35.6 9.8 A 3 1.5 2.7 18. 11
E. Snow and ice:
1. Hemove enow from roedwey surfaces and shoulders L40.8 18.3 5.2 5.9 2 2.5 .6 -
2, Remove snow from bridges 1.1 Wb .1 1 - 2 - -
3. Erect snow fences 6.0 2.5 - - - 5 - .
4, Remove snow fences 3.7 1.4 - - - 2 =l o
5. Sand rosdway surfaces 9.0 55 o3 - .2 & .6 -
6. Salt roadway surfaces L.6 1.9 .3 .5 - .2 3 =
7. Remove ice from roadway surfaces and shoulders 3.8 1.6 .8 - - 2 Jd -
8. Remove snow and ice from drainage ditches nY ¥ - - - .1 £ =3
9. Put out and remove cinder barrels .3 .2 - - - - - -
Bubtotal 69.7 31.9 6.7 6.5 & 3.8 127 =
F. Traffic service:
1. Paint centerlines and edgelines on pavements 5.5 .6 .1 - - 2.4 - .9
2. Paint bridge endvalls, medlans and miscellanecus pavement markings 1 A - - - .3 | )
3. Erect, replace, repair or paint signe and guideposta b9 1.9 - - - 1.0 - ol
4. Clean signs and roflectors 1.8 .7 - - - .3 - -
5. Hesove or paint guardrails .1 - - - - - - -
Subtotal 1h.0 3.6 W1 - - k.o 5 1.2
G. Other:
1. Clean or repair bridges .8 .3 - - - - - g
2. FRemove litter 1.8 .8 - - - Fal - -
3. Misgellaneous work resulting from maintenance contrasta T b - - - e - -
4. Mistellaneous vork resulting from gonstrustion contrasts y 1.9 .6 - - - .6 - -
Bubtotal 5.2 2.1 - - - .8 - 51
Total 1766 70.5 10,1 9.5 2,1 13.0 2h.9 12.1

1/ 2.8 percent of the milenge wvas four lane highwmy.
2/ Bome sections wero partially under construction for short periods of time.



TABIE 43
LABOR AND EQUIPMENT TIME CHARGED TO DIRECT OPERATIONS ON SELECTED ROAD SUBSECTIONS IN THEER-COUNTY CONTROL AREA
(IRCLUDING DISTRIBUTED OVEREEAD)

Growp 34: All under 1000 ADT
= Time in hours per mile —

Medium
Light and Tractors
Direct operation Labor duty heavy | Motor~ | Drage | pyoyy And AL
trucks duty graders | lines frontend | others
trucks loaders
A. Routine surface:
1. Pateh roadway surfaces with aggregate 25.6 1.9 2.7 .2 1 1.0 1.4 1
2. Patch roadway surfeces with bituminous cold mix 16.6 17 R A - 1.1 .8 .3
3. Patch roadway surfaces with bituminous hot mix 1.2 o - - - ol - -
4. Blede gravel surfaces 11.9 .2 & 10.1 - .2 A -
5. Clean or drain roadwsy surfeces ) 2 | = - = . 7 - -
Subtotal 55.7 23.4 3.7 10.7 sl 2.4 2.3 -
B. Speciel surface:
1. Mudjack concrete pavements 1.8 .9 .2 - - - .2 Wb
2. Rebuild gravel surfaces 22.0 i7.2 3.0 A - 5 - .l
3. Seal and P kh.0 2.8 .8 <5 o2 .9 3.8 11.2
L. Resurface with bituminous mixes 15.3 6.4 1.1 2.6 - .3 3.0 5.6
5. Plane or roll bituminous pavements 3.2 T o5 <5 - R 5 5
6. Rebuild aggregate base courses 2.6 b 8 - sl .6 R .3
Subtotal 88.9 5L.1 5.6 ha 2.7 7.9 18.1
C. Shoulder and epproach:
1. Pateh shoulders and approaches with aggregate 3.0 1.k - - - - 2 -
2. Pateh shoulders and approaches with bituminous cold mix 1.1 5 - - - - - 1
3. Blade or reshape sbouldere and approaches -7 i1 ad 4 - - -
Subtotal 4.8 2.0 B A - - 2 a
D. Roadside and drainage:
1. Repair cut and fill slopes .3 W1 - - - - - -
2. Repair or replace pipes and tiles 1.0 5 - - - 2 - 2
3. Clean pipes, tiles and box culverts 2 il - - - - - -
L, Clean or repair unpaved drainage ditches 3.2 1.3 1, o 1 v5 b 3 -
5. Clean paved flumes, gutters and drop inleta R 2 - - - - - -
6. Mow romdoiden with tractor (inclwding mhoulders) 13.3 1.k n - - RN 11.6 -
T. Mov rosdsides with hand tools (including shoulders) 1.7 .9 2 - - ol - -
8. Spray weeds on roadsides 26| 1.1 L .2 .1 1.0
Subtotal 22.7 5.6 1 .5 1.3 12.0 1.2
E. Snov and ice:
1. Remove snow from rosdway surfaces and shoulders 37.5 13.2 k.o 1.5 .2 2.4 .8 -
2, Remove snow from bridges .9 b - 1 - =
3. Erect snov fences 6.4 2.8 - - - .2 - -
4. Resove enov fences b 1.k - 2 - .2 - -
5. Sand roadwsy surfaces Y.0 3.6 1.0 - .3 o 1.0 -
6. Balt romdwey surfaces 1.1 .5 - a Y - o1 ik -
T. Remove ice from roadway surfaces and shoulders 3.5 .6 1.1 - - .2 - -
8. Remove snow and ice from drainage ditches .3 .2 - - - - - -
9. Put out and remove cinder barrels o 1 -3 - == BB = = - =
Subtotal 63.5 23,0 6.1 7.8 5 3.6 1.9 -
F. Traffic service:
1. Peint centerlines and edgelines on pavements k.2 p % - - - 1.5 - .8
2. Paint bridge endwaells, medians, and miscellaneous pavement markings 1.2 5 - - - .1 o1 o
3. Erect, replace, repair or paint signs and guideposts 'R 1.6 - - - 1.2 - )
4, Clean signs and reflectors R il - - - 7 - -
5. Repair or paint guardrails . S (S .1 - - SN |
Subtotal 10.9 3.5 - o - 2.9 o 1.0
G. Other:
1. Clean or repeir bridges .3 1 - - - - - -
2. Rerove litter from right-of-wny .8 .3 - - - - - -
3. Miecellanecus work resulting from majntenance contrasta 3.5 2.1 - 7 - 3 - -
k. Miscellaneous work resulting from eonstruction contrmets 1/ 11.8 3.4 <5 2.2 - 2.4 .2 .2
Subtotal 16.4 5.9 5 2.9 - 2,7 2 .2
Total 262.9 114,5 16.7 26.1 1.7 15,6 24.6 21.0

y Some sections were wholly or partially under construction during part of the study period.



TABLE 44
LABOR AND EQUIPMENT TIME CHARGED TO DIRECT OPERATYONS ON SELECTED ROAD SUBSECTIONS IN THREE-COUNTY CONTROL AREA
(IRCLUDING DISTRIFUTED OVERHEAD)
Grow 35: AL 1000:3000 Al

= Time in hours per mile —

Medium
Lignt and | yotor- | Drag- T"iﬁﬁ" AL
Direct operation Labor duty heavy graders | lines Pickupa rrontend | lotbers
trucks duty loaders
trucks
A. Routine surfece:
1. Patch y with 10.0 3.9 - 2.6 2 .3 .9 R
2. Patch rosdvay surfmces with bituminous cold mix 20.1 8.6 +3 1.0 - .6 8 1.4
3. Pateh rosdvay surfeces vith bitusinous hot mix 8.8 4.3 .8 - - 2 1.1 bk
L, ¥i1l joints and crocks in rondvsy surfaces 1.5 s - - - - - 3
5. Clean or demin roadvay surfaces .6 o2 - - - X - -
Subtotal k1.0 7.6 11 3.6 2 1.2 2,8 6.5
B. 8pecial surface:
1. Midjack concrete pevemente 1. .8 1 - - - £ 3
2, Seal and pa 1.2 5.4 1.3 - i .2 3 2.9
3. Resurface vith bituminous mixes 6.1 3.0 i 1.0 - 1 1.2 2.3
4, Plane or roll bitumlnous pavemente 9 | | -—— .5 - 3 L ek ey
Subtotal 19.6 9.k 1.8 1.5 B i s 1.7 5.6
C. 8houlder and approach
1. Psteh sheulders and approsches with soil 2,0 1.1 - .3 - #1 W1 2
2, Fateh should with k.9 2.7 - .1 - 1 .2 I
3. Pateh shoulders and approsches with tituminoue cold mix 2.7 1.1 oL 1 - - i .3
L., made or and ap 1.0 - R .6 - - .2 -
Subtotal 10. k.9 .2 1.1 - .2 6 6
D. Roadside and drainage:
1. Repair cut and f£ill slopes N é <3 o1 - = 1 - -
2. Repair or replace pipes and tiles «5 2 - - - - = =
3. Clean pipes, tiles and box culverts 1.2 .6 - - <1 oI - =
4. Clean or repair unpaved drainage ditches 5.5 2. - - 9 .9 - P
5. Repair store riprap 1.5 Fid - - - sl 2 .2
6. Remove trees from roadsides Jd et - - - - - =
7. Mov rosdsides with tractor (including sheuldevs) 16.9 2.5 - - - .9 15.7 o
8. Mov romdsides with hand tools (including mhoulders) 2.5 3.2 - - - a =) =
9. fpray wesds on roadsides 9 - - - 2 .6 .9
Subtotal 31.6 8.9 51 - L1 2.4 16.5 1,2
®. Snow and ice:
1. Remove snov from roadvny surfaces and shoulders u2.3 19.4 6.2 3.9 2 2.6 .5 »
2. Remowe snov from bridges 1.3 & a 1 - 2 - -
3. Erect snow fencea 12.4 5.2 - - - o3 - -
k. Remove snow fences 8.1 2.9 - - - .5 .3 -
5. Sand roadway surfaces 12.3 7.5 .2 - .3 .6 9 -
6. Salt roadwsy surfaces 3.2 4,1, .3 .2 - s . -
7. Remove ice from rondway eurfaccs and ehoulders 3 1:5 .8 - - .2 1 -
8. Remove anov and ice from drainage ditches 1.1 .5 - - - =y - -
9. Put out and resmove oinder barrels 9 b - - - 1 - -
Subtotal 8.7 38.9 7.6 L2 5 L.7 2.0 -
F. Traffic service:
1., Paint centerlines and edgelines on pavements 5.2 R 2.2 - T
2. Paint bridge endvalle, medians and miscellanecus pavement markings 1.0 N & pid Wl
3. Ercet, roplace, repalr or paint signe and guideposts 3.8 1.4 B - -
k. (lean signs and reflectors 1.1 .5 i1 - -
5. Remove or paint guardrails .6 2 <1 - -
Subtotal 1.7 3.2 3.2 A .8
G. Other:
1. Clean or repsir bridges .9 .3 - . - - - .2
2. Remove litter from right-of-way 2.k 1.6 - - - 5 - -
3. Miscellaneous work resulting from maintenance contracts 1.6 1.2 - - - .3 - -
Subtotal L.9 2.5 - - - R - 73
Total 20k.1 85.4 10.9 10.5 1.9 1255 23.7 k.9




TABLE L5

LABOR AND EQUIPMERT TIME CHARGED TO DIRECT OPERATIONS ON SELECTED HOAD SUBSECTIONS IN THREE-COUNTY CONTROL AREA

(INCLUDING DISTRIBUTED OVERHEAD)
Group 36: All 3000-5000 ADT

= Time in hours per mile —

Medium

Trectors
Light and
Motor- Drag- and All
Dreotcpsralion Labor t:::l{. :ﬁ:w graders | lines Pieiupe frontend | othera
Y loaders
trucks
A. Houtine surface:
1. Pateh roadwny surfeces with bitusinous cold mix 3.7 L ol - - Fl = i
2. Patoh roadvay surfaces vith bituminous hot =ix .2 .1 - - - - @ g
3. PFill Joints and cracks in roadvey surfases i - - - - - - ~
5. Clean or drain rosdvsy surfaces SN | S T (RS I Sy (e v e S | N -
Subtotal Ly 1.9 1 - - -1 - .2
B. Special surface:
1. Seal and A b 1 - - - - ;2
Subtotal a o b1 - - - - 2
€. Bhoulder and approach:
1. Pateh shoulders and spprosches with soil L. 2,6 .3 1 - A - A
2. Pateh shoulders -na mmhu \ﬂth aggregate 6.6 3.3 1 - ok 0 R 3
3. Pateh should cold mix 6.8 2.4 .9 A - ] .8 .9
k. Reased or remcd mn and mﬂum .2 oL - - - = = -
5. Blade or g and 1.5 3, .2 .8 - - R -
Bubtotal 19.8 8.5 1.5 1.9 1 .3 1.6 1.6
D. Roadside end drainsge:
1. Fepair cut and 111 slopes 2.1 1.2 1 - W1 T o -
2. Fopair or replace pipes and tiles LT «T o1 % 2 | - -
3. Clean pipes, tiles and box culverts AN .2 - - - o - -
« Clean or repair unpaved drainage ditches 6.8 2.7 ol - b £ 1.3 - -
5. Cloan paved flumes, gutters and drop inlets 2 & - - - - - -
. Repair stone riprap e .2 - - - a1 1 -
7. Remove trees from roadsides .3 e - - - e - -
8. Mow rosdaides vith tractor (including shoulders) 21.7 L.b - - - 9 25.3 .
9. Mow romdsides with hand tools (including ahoulders) 2.5 1.2 - - - - o -
10. Spray weeds on roadsides 1.8 .5 - = - .3 23 .7
Bubtotal L3.9 1153 .3 B 1.4 3.2 26.2 .8
E. Boow and ice;
1. Remove snow from roadway surfaces and shoulders 42,8 18.5 5.9 6.4 .2 2.6 .5 -
2. Remove snow from bridges .9 N e 1 - <3 - -
3. Erect snow fences 7.6 3.1 - - - .2 - =
%, Remove snov fences L.7 1.8 - - - .2 41 -
5., Band roedway surfaces k.1 2.5 T - wl 2 .3 -
6. Salt rosdwny surfaces 9.1 3.9 .5 .6 - A .6 -
T. Hemove ice from rosdwny surfaces and shoulders 3.5 1.6 A - - 32 o -
8. Remove gnow and ice from drminmge ditches -2 L - - - - - -
9. Put out and remove cinder barrels 21 1. - - - s & -
Subtotal 3.0 32.0 7.3 TiL 3 3.9 1.6 -
F. Traffic service:
1. Paint centoriines and edgelines on pavements 543 2 al - - 2.5 - .8
2. FPaint bridge endvalles, medinns and miscellaneous pavement markings 1.6 Y - - - R - ol
3. Ervct, replece, ropair or paint nigna asd guideposts 6.3 2.4 - - - 1.3 - .1
k. Clean signs and reflectors 2.7 1.0 - - - .6 - -
5. Remove or paint guardrails .1 - = =) = = e 1 e e
Subtotal 16.0 k.0 .1 - - 4.8 - 1.0
G. Otber:
1. Clean or repair bridges R o1 - - - sl - -
2. Hemove litter from right-of-wmy 1.6 7 - - - - - -
3. Misesllaneous work resulting from maintenance contracts 1.9 1 - - - A - -
4, Misomllancous work resulting froa copstruction contracts 1/ .2 .1 - - - - - -
Subtotal b1 2.0 - - - .2 - -
Total 161.9 60.1 9.k 9.1 1.8 12.5 29.h 3.8

y Some sections vere partially under comstruction for short periods of time.
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TABLE 46
LABOR AND EQUIPMENT TIME CHARGED TO DIRECT OPERATIONS ON SELECTED ROAD SUBSECTIONS IN THREE-COUNTY CONTROL AREA
(INCLUDING DISTRIBUTED OVERHEAD)

Group 37: All awvar 5000 ADT
— Time 1in hours per mile — 1/

Medium
| © Laent, | 802 |yt D _ ke wl
s % otor- rag- ick- an
| Dige opsration Eabor tdm“fli's dz:;y graders | lines ups frontend others
i trucks loaders
A. Routine surface:
1. Patch roadway surfaces with bituminous cold mix 42.3 19.0 .8 L 1 3.7 6 .8
2. Patch roadway surfaces with bituminous hot mix 3.1 .9 - - - 5 - -
3. Clean or drain roedway surfaces 3.5 1.4 - - - - - -
Subtotal 18.9 21 8 R a k.2 6 .8
C. Shoulder and epproach:
| 1. Patch shoulders and approaches with soil 8.1 b7 - 1.5 - A - 1.2
2. Patch shoulders and approaches with aggregate 11.6 5.3 5 1.1 1 .3 3 .6
| 3. Patch shoulders and approsches with bit cold mix 8.5 3.7 1.0 .3 - o .6 1.0
| 4. Howoed or reacd shoulders and approaches 10.3 b5 - - - .1 2.k 5
5. Blade or reshape shoulders and epproaches 2.3 == o= 2.2 = = - -
Subtotal b 18.2 1.5 5.1 1 6 3.3 3.3
D. Roadside and drainage:
1. Repalr cut end fill slopes 11.8 L.3 - 1.8 - 2 2.1 -
| 2. Clean pipes, tiles and box culverts 19.4 6.5 - 2.7 2.5 2.9 b3 -
3. Clean or repair unpaved drainage ditches 6.4 2.5 - 9 1.0 1.1 - -
4. Clean pmved flumes, gutters end drop inlets 7.0 2.4 - - - .9 = -
5. Remove trees from roadeides 8.2 3.6 - - - 1 - -
. 6. Mow roadsides with tractor (including shoulder) 20.3 .5 - - - .3 17.1 1
T. Spray weeds on roadsides .2 - = - = A .1 Sl
Subtotal 73.3 19.8 S 3.5 5.5 23.6 2
E. Snow and lce:
1. Remove snow fram roadway surfaces and shoulders we.7 2.8 3.5 11.2 i 2.4 6 -
2. Erect snow fences 1.7 <7 - - - - - -
3. Remove snow fences 1.4 59 - - = = o1 -
4. Sand rosdway surfaces k.6 2.8 - - 1 .2 4 -
5. Salt rosdway surfaces 8.5 3.8 2 3.7 - & 6 -
6. Remove ice from roadway surfaces and shoulders 6.9 3.4 1.1 - - R 1 -
7. Remove snow and ice from drainange ditches 5 2 - - - 2.2 - -
8. Put out and remove cinder barrels A 2 = - - - - -
Subtotal T7.3 36.4 k.8 12.9 5 5.6 1.8 -
F. Traffic service:
1. Paint centerlinee and edgelines on pavements 6.7 -3 - - - 3T - Lal.
2. Paint bridge endwalle, medians & misc pvmt markings 11.7 1.k - - - 3.2 .3 2.2
3. Erect, replace, repair or paint signs and guideposts 12.8 5.0 - - - 2.9 - -
L. Clean signs and reflectors L. -9 - - - 1.4 a2 sB
Subtotal 35.3 7.6 - - - 11.2 .5 3.5
G. Other:
1. Clesn or repair bridges a3 .1 - - - - - -
2. Remove litter from right-of-way 2.7 T - - - 4 - -
3. Misc work resulting from maintenance contracts 12,k 6.6 - - - 2.1 145 -
L. Misc work resulting from construction contracts 2/ 2.3 b - - - .6 i -
Subtotal 7. 1.9 - = Y 3.1 5 -
Total 293.6 111.2 Tl 23.8 4,2 30.2 31.3 7.8

1/ 52.5 percent of the mileage was four-lane highway.
y Some sections were partiaslly umder construction for short periods of time.

6. Distribution of labor and equipment time in the three-county control
area by month

Comprehensive study records were summarized to obtain the distribution

of time by month for labor and five major types of equipment utilized in

z the three-county control area. All undistributed overhead and direct
operations were grouped under major headings. The summaries are shown
in Tables 47 to 52. It should be remembered that the data in these
tables do not present a complete picture of operations in the control
area since many types of equipment (draglines, distributors, rollers,
compressors, etc.) are not included.
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