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ABSTRACT

A very important decision for District Engineers to make is which routine
. maintenance activities should be assigned to either SDHPT forces or private
contractors. Many times this decision 'is not fully supported from the point of
view of - cost-effectiveness. The purpose of this Study is the economical
evaluation of the two options concerning the following types of projects: seal
coats, pavement markers, pguardralil repalr and rest areas. The fundamental
objective of this research is to investigate and document all the Iimportant
components of the cost of using State forces or private contractors. The most

significant costs associated with the use of State forces were: direct cost
(material, labor and equipment), overhead, insurance, building use, and
downtime. The most important cost components of the use of contractors were:

bid price, materials, contract administration and supervision. Total average
costs are documented for both in-house -and contractor projects on the basis of
403 projects. conducted iIn six Districts. It 1is recommended that a more
‘complete database be developed for more extensive comparisons. : C
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1. INTRODUCTION

This Introduction provides some general background information and
reiterates the motivation behind the research conducted in Study 2-18-86-380.
. This' introductory section consists of four subsections : (a) project
- definition, (b) project significance, (¢) project objective, and (d) project

scope. o :

1.1 Project Definition

Routine maintenance activities performed by the State Department of
Highways and Public Transportation (SDHPT) are currently being contracted out
partly due to manpower and equipment limitations. To insure that SDHPT makes
efficient use of its monetary, human and physical (i.e. equipment and
material) resources a cost-comparison study is needed to:

o Evaluate the economic impact of assigning routine maintenance
Projects to private contractors.

o Evaluate the economic impact of assigning routine maintenance
projects to in-house technical personnel.

o Identify the type of routine maintenance activities that can be
assigned to contractors on a cost-effective basis,

1.2 Project Significance

A report entitled "Maintenance Activities Accomplished by Contract"™ [1]
notes that the overall problem of contracting vs. in-house treatment of
maintenance activities is of major concern for wvirtually all ™ state and
municipal agencies. However, the experience of these agencies is mlxed
Proponents of contracting point to such benefits as:

o Improved scheduling of maintenance activities.

o Improved project quality.

o Less use of government personnel and therefore retirement costs.
©o Reduced uncertainty in budgeting maintenance operations.

o Reduced capital expenditures for equipment and facilities.

On the other hand, opponents point out the following disadvantages

© Questionable ability of contractors to adequately handle emergency
situations.
0 Increased administrative costs as a result of monitoring contracts.
. o Cost-effectiveness of contracting not always fully supported.
o Insufficiencies of various types (technical, administrative, etc.)
inherent to the contract process. '

According to the same report, sixteen agencies affirmed contractor cost-
effectiveness; four agencies indicated that contracting was not cost-
effective; three agencies replied that cost-effectiveness depends on the type
of maintenance activity; three agencies said that cost-effectiveness was not
considered; one agency was unsure; and forty-five agencies did not comment on
cost- effectlveness



The primary reason behind the diversity of responses would be the manner
in which cost comparisons are made with respect to maintenance activities.
The report revealed nine cost comparison factors used by 57 respondents:
Direct Labor, Fringe Benefits, Federal Insurance Contribution Act (FICA) and
‘Retirement Benefits, Equipment Rental, Shop and Office Rental, Utilities,

Insurance, Support Services, and Depreciation of Capital Assets. A vast
majority (at least 88%) reported wusing the first four factors previously
listed above,. The remaining five factors were only used by one-third to

one-half of the responding agencies.

The report identified an approximate range (variation) in cost proportions
‘for a typical maintenance organization, as shown in Table 1. It concluded that
agencies not considering the last five factors of Table 1 in computing
.their cost estimates could be significantly under estimating their true
costs. ' '

A complete analysis of the in-house and contracting costs would at least
include other aspects such as SDHPT personnel/equipment availability,
contracting firms available, types of projects, and degree of SDHPT planning
and supervision needed.. : . : '

Table 1. Agency Cost Proportions

Approximate Range of Proportional

Factor Costs (excluding materials)
Pirect Labor 35%-50%
Fringe Benefits: ' : 7%-15%

- FICA & Retirement . : 7%-15%
Equipment Rental 10%-20%
Office/Shop Rental : 2%-5%

Utilities 0%-1%
Insurance : 0%-1%
Support Services : : 2%-5%
Depreciation of Capital Assets : 10%-15%

1.3 Broject Objective

The specific objective of this Study is to perform a cost comparison of
four routine maintenance activities by contractors and in-house forces. The
following activities were investigated in this Study : seal coats, pavement
markings (striping and markers), guardrail repair and rest area maintenance,
Table 2 summarizes the unit costs used in the comparlson_ of' each routine
maintenance act1v1ty



Table 2. Unit Costs for Activities Included in the Study

Activity Unit Costs
Seal Coat $ / 5.Y.
‘Rest Area $ / Month
Pavement Marking (Stripes) $ / Solid mile
Pavement Marking (Buttons) $ / Button
Guardrail Repairs $ / L.F.

1.4 Project Scope

The overall Study was divided into two main research efforts. The first
one was almed at a cost comparison of using contractors and in-house forces,
The purpose of the second part of the Study was an analysis of the mowing
practices and other vegetation control measures.

Report 380-1F, Vol. I documents the methodology and findings of the cost
comparison portion of the Study. Report 380-1F, Vol. II has been separately
_submitted to document the mowing and vegetation case study. The Cost Comparison

Study was subdivided into the following tasks

o Data Collection

o Cost-Comparison and Documentation

o Results of the Study

¢ Summary, Conclusions and Recommendations






2., DATA COLLECTION

One .of the major difficulties in conducting this research has been the
collection of accurate data. The willingness and helpfulness of §DHPT
. personnel allowed a satisfactory analysis of important economic items, such
- as the in-house overhead costs .and administrative costs associated with the
utilization of contractors. Data needed for this Study were collected by
personnel interviews and detailed questicnnaires sent to six Districts.
Additional - data came directly from SDHPT accounting records and field
" visitations. Most cost data collected for this Study correspond to the 1984-85

Fiscal Year. : : '

_ As recommended by SDHPT representatives, six Districts and four Divisions
were visited in order to collect data for the four routine maintenance
activities selected for the Study. The six Districts visited will be referred
to in this report as Districts A, B, C, D, E and F. The four SDHPT Divisions
contacted for data collection purposes were:

o Finance Division (D-3)

o Equipment and Procurement Division (D-4)

o Safety & Maintenance Operation Division (D-18)
o Insurance Division (D-20)

The initial database developed for seal coat projects consisted of 143
projects conducted by state forces and 260 by contractors. These projects were
distributed among the six Districts as shown in Table 3. Appendix A shows the
seal coat project database used in this research Study.

Projects with more than one type of asphalt or aggregate were not
considered for this Study. When a District uses one type of aggregate or
asphalt for projects given to contractors and another type for in-house
projects, a cost comparison is not wvalid for the two alternatives within that
District. For this reason the initial database of Table 3 was reduced to only
those projects in Districts A, E and F. -

Table 3. District Distribution of Seal Coat Projects

State Forces Contractors
District No. of : No. of No. of ‘No. of
projects 5. Y. projects S. Y.
A 37 2,756,258 56 © 6,565,572
B 29 1,240,183 80 7,488,930
C 27 1,693,917 42 3,742,724
D 8 788,109 25 3,243,735
E 21 924,408 28 3,180,776
- F 21 1,755,793 29 4,726,080

Total 143 9,158,673 260 28,947,817




The scope of the database used in the analysis of striping, pavement
markers, and pguardrail repair costs, 1is indicated in Table 4. This table
summarizes the number of miles striped, number of buttons placed, and number
of linear feet of guardrail repair in Districts A, B, C, D, and E. Some
Districts could not provide this information since they keep records on the
amount of dollars spent but not on the amount of work done. As requested by
SDHPT, we collected cost information on all pro;ects a531gned to contractors
through the entire State.

No contractor-performed breakdown by District is shown in the results of
Table 4, due to the fact that only a few Districts had sufficient data for
conducting this <type of analysis. The . Study Technical Coordinators
recommended that an average for the State be calculated as a result of the
limitation described herein. :

Concerning rest areas, in-house data were also collected from Districts A,-
B, €, D and E. Set-Aside programs were not considered in this Study. The
average computed for contractors was based on a sample of twelve 12-month rest
area maintenance projects located in Districts A, D and F, plus two additional
Districts G and H. Table 5 indicates the number of projects in each of these

Distriets.

Table 4. General Data on Striping, Markers, and Guardrail

No. of miles No. of Markers Total Ne. of

-Data Source © striped placed Linear Foot
A  (in-house) 3,101 ' ' 26,082 ' --
B (in-house) 2,560 - : o -
C (in-house) 4,817 -- ' --
D {in-house) 4, 644 104,474 37,000
E (in-house) 4,265 1,270 . 49,000
-Statewide (contractors) 9,861 357,376 1,157,395

Table 5. Rest Area Maintenance Projects for Contractors

District Year No. of Proiects
A 1984 1
D 1984, 86. 5
E 1984 1
G 1984, 86 2
H 1984, 86 3




3. COST-COMPARISON AND DOGUMENTATION

Although cost comparisons are important to decide whether a project should
be assipgned to private contractors or to State engineers, a complete comparison
should include other factors such as quality, reliability, complexity and
timely completion. Ideally, the choice should be based on what costs less and
- provides the best performance. Surprisingly, we could not find in the

.~ literature studies that look at the total picture. The SDHPT Research Study
"Quality Appraisal Procedures for Effective Utilization of Consultants in

Pre-Construction  Highway Engineering”, recently conducted at the Texas
Transportation Institute, investigated the evaluation of project quality and
cost . However, in Study 2-18-86-380 we have examined only costs. The

important issue of quality should be examined in further research studies.

In determining the cost of a project, either for State forces or
contractors, all items that affect the actual cost should be included. The cost
in the accounting records is perhaps the most significant portion of the total
cost, but it does not include other components that may be also significant. In

 this section we will look into the different components of the total cost of a
routine maintenance project.

3.1 Cost Components for In-house Maintenance Projects.
The components of the total cost of a project given to state engineers are:

o Direct Cost.

o Overhead Cost (Maintenance Management and Labor Additives).
o Insurance Cost.

o Building Use Cost.

o Downtime Cost.

Direct costs are items such as direct labor, direct equipment rental, and
direct material costs that are charged to a specific project. Data for these
elements can be found directly from accounting records.

Overhead cost items are more numerous and difficult to quantify. Since,

by definition, these costs are not charged to any specific project, they have
to be estimated. Figure 1 shows the general procedure followed to estimate the
overhead cost for the maintenance activities being studied in this research. In
summary, the overhead rate was calculated as the ratio of the total
administration cost (Maintenance Management and labor additives)to the total
routine maintenance expenditures (Maintenance Work). Using raw data given in
Appendix B, the overhead rate was computed as 23.56% for all maintenance
activities. The details of this calculation are shown below:

(a) Total Roadway Maintenance- Expenditures = $364,871,874

(b) Total Project Maintenance Expenditures = $66,986,584

(e) Total Maintenance Cost = $431,858,458

(d) Total Administration and Management = $59,978,239

(e) Labor Additives = $41,766,650 .

(f) Overhead Rate = (59,978,239 + 41,766,650) / 431,858 458 = 0.2356

The above total of $364,871,874, as can be verified with the information
given in Appendix B, includes an amount of $141,246,705 for Budget Objects 111
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‘and 112. The SDHPT Finance Division (D-3) has calculated average labor
additives of 42% of an employee’s gross salary. For this reason, we will use a

"multiplier of 0.42/1.42 = 0.2957 to compute the labor additives included in
the total for classified salaries and hourly wages. Proceeding accordingly, the
labor additives are estimated as 0.2957 X $141,246,705 = $41,766,650,

. If the labor additives were mnot included as part of the total overhead
~cost, the overhead rate would be equal to 59,978,239/431,858,458 = 0.1389 or
13.89s%. Thus, the overhead rate may be at least equal to 13.89% but more
likely 23.56%. Additionally if the labor additives ($2,750,401)'corresponding
to Budget Objects 111 and 112 in the Project Maintenance Management
expenditures (Activity 201, Appendix B) are subtracted from the total
administration cost $59,978,239, the overhead rate can be recomputed as 22.92%.

The insurance cost was estimated as the ratio of the total premium paid
for 1liability and wmotor wvehicle insurance ($1,035,000 as can be seen in
Appendix C) to the total routine maintenance cost ($431,858,458). It can be
easily verified that this ratio is equal to 0.0024, or 0.24%.

o The building use cost was computed on the basis of the data summarized in
- Table 6 provided by three Districts (B,D,E). For each District the total
building area (in square feet) was multiplied by the average space occupied by
- maintenance personnel and facilities, and this result further multiplied
by an average cost per square foot and per month. This information was then
used to estimate the total cost per year, which was divided by the total
maintenance cost. Using the results in Table 6, a weighted average of 4.7%
was obtained for the three Districts considered for studying building use
costs,

Table 6. Building Use Costs

Percent of Monthly Total Building
District Building Area  Maintenance Cost Maint. Cost Cost
{S5F) Building Area ($/SF) Percent
B 110,303 50% 0.55 $12,461,688 2.92%
D 341,187 55% 0.65 $26,147,633 5.66%
E 171,896 53% 0.60 $14,217,969 4.61%

The construction industry is a seasonal one. Projects such as seal coats,
striping, and pavement marking, are sensitive to climatic conditions.
However, because of the limited time avajilable for this Study, an in-depth
-analysis of the downtime cost was not possible. Further research work is
needed to properly quantify the effect of downtime. In the present cost
analysis it was necessary to consider the downtime in a rather simple and
perhaps not very accurate manner. '

The downtime cost was estimated on the basis of an average of 70 rainy
days per year, computed for the State using the climatic data of Appendix E.
This Appendix shows the number of days with precipitation {DP) in 254
locations in Texas. ' .



Assuming that the in-house worker was assigned to other type of work less
gualified than the one for which he/she was hired, it is possible to estimate
the in-house downtime cost per person by multiplying the average number of
rainy days by the cost of the downtime per day. If the salary of the intended
work is $14.75 per hour, and that of the work actually done is $10.00 per hour,
the downtime cost would be $4.75 per hour. Therefore, the downtime cost per
year would be equal to $4.75 X 8 X 70 = $2660. The annual salary of the
“‘intended work will be equal to $14.75 x 8 x 260 = $ 30,680, using an average
" of 260 days per year. As a result of this analysis, a gross estimate of the
‘downtime rate would be 2660/30680 = 0.0867 or 8.67%.

‘Based on accounting records for Budget Objects 111, 112, 221 and 223, a
Statewide average was computed for labor, materials and: equlpment costs. The
definitions of the Budget Objects used are given below:

111 Classified Salaries
112 Hourly Wages :
221 Equipment Rental
223 Material Cost

‘The corresponding results are summarized in Table 7, where the percents given
are computed on the basis of total direct costs.

Table 7. Distribution of Direct Costs

Labor Minus Material Equipment Total

Labor Cost Labor Additives Cost Cost Direct Cost
Activity (A) - (B) (C) (D) E = B+C+D
Seal Coat 51,693,456 §1,192,701 $12,181,087 $785,911 §14,159,699
Percent - (8.4%) (86.0%) (5.6%)
Striping $517,461 $364,447 816,279 $130,677 §1,311,403
Percent - (27.8%) (62.2%) (10%)
Markers $512,756 $361,134 '$806,797 8§137,766 $1,305,697
Percent - - (27.7%) (61.7%) (10.6%)
Guard Rail $1, 208 867 $851,264 : .$614,935 $275,660 $1,741,859
Percent _ _ (48.8%) (35.3%) (15.9%)
Rest Area $358,302 $252,352 $38,511 $36,653 $327,516
Percent - (77.1%) (11.8%) (11.21)

10



Using the results given in Table 6 and Table 7, as well as the cost estimates
of overhead, insurance and downtime previously obtained, it is possible to find the

- distribution for the total cost (direct plus indirect costs) given in Table 8. As

an illustration, for seal coats we have 8.4% of labor cost, 86% of material cost,
5.6% of equlpment cost, 23.56% of overhead cost, 0.24% of insurance cost, 4.7% of
building use cost and 8.67% of downtime cost. Normalizing these percents so that
they would add up to 100% it is possible to obtain the results shown in Table 8 for
seal coats.

As illustrated in Figure 2, the two most important components for all
activities are labor and materials. Moreover, when activities are considered
according to the sequence seal coats, striping, markers, guardrail repair, and rest
areas maintenance, the material cost decreases as the labor cost increases. The
word "sequence" refers to the order in which the activities are listed in Table 8,
.not the order in which they are gonducted. This part of the report simply remarks
that the material cost percent would increase when there is a decrease in the labor
cost percent.

Table 8. In-house Percents of Total Cost

Item Seal coat Striping Markers  Guardrail Rest Area

Labor 6:12 20.27 20.19 35.58 60.00
Materials 62.69 -~ 45.35 44,98 25.73 9.18
Equipment 4.08 ©7.29 7.72 11.59 8.72
Overhead 7.17 - 17.17 17.17 17.17 18.33
Insurance 0.17 0,17 0.17 0.17 0.19
Building Use 3,42 - 3.42 3,42 3.42 3.65

6 0.00

Dovntime .32 o 6.32 - 6.32 6.32

3.2 Cost Components for Contractor Maintenance Projects.

The following components were identified as the most important omnes affectlng
the actual cost of a project given to contractors:

Bid Price.

Materials Cost.
Administrative Cost.
Supervision (E & C).

o0 0 0

The bid price is the amount that the State agrees to pay to the contractor.
This bid price is quoted by unit of work and includes labor, materials (only in the
case of seal coats), equipment, insurance, profit, etc.

The materials cost has to be estimated since there are not direct records of
the amount of materials that the State provides to the contractors for striping,
markers, guardrail repair and rest areas. This cost has to be included in the
comparlson between in-house forces and contractors since it is an important part of
the direct cost of in-house pro;ects

11
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Another important cost incurred by SDHPT is vrelated to the amount of
supervision and other administrative functions required by projects done by
contractors. In order to estimate the total cost to SDHPT, not only in-house costs
should be calculated, but also all these additional supervision and administrative
costs resulting from the use of contractors.

Supervising, bill paying, and monitoring (on-site) require considerable time
and labor. The cost of these activities are "hidden costs", since they are part of
neither the overhead cost mnor of the specific costs charged to individual projects.
Based on questionnaires and personal interviews (see Appendix D), it was estimated
that the administrative costs involved in utilizing contractors ranges from 1.6% to
6.7% of the total project cost. To estimate the administrative cost it was needed
to have a clear understanding of the contractual process. The overall contractual
process is represented in Figure 3 and can be subdivided into ten basic steps. Each
step is briefly described as shown below :

(1) Program Call. Initial implementation of the program begins with an
Administrative Order from the State Engineer and Highway Commission.

(2) List of Proposed Projects. The District Maintenance Personnel will
compile a 1list of projects based on historical data and on site
inspections.

(3) Project Identification. The list of projects is sent to the Maintenance
Division in Austin for the identification of project characteristics such
as length, width, skid resistance, ADT, etc.

(4) Prioritization of Projects. Maintenance personnel will prioritize the
list of projects based on the relative need of the. improvement.

(5) Approval by District Engineer. District Engineer and Maintenance program
‘approve the projects under consideration. ‘

(6) Preparations of Plans. Plan sheets showing the locations of the projects
along with the estimated cost of the projects are sent to the Maintenance
Division in Austin for approval. If approved, an authorization letter is

_ sent to the District allowing it to proceed with letting the work.

(7) Revision of Contracts and Bids (Austin). After receliving the
documents,the Maintenance Division in Austin will give a recommendation
for award or rejection to the Highway Commission.

-{8) Finance Division (Austin). If award is recommended, the Maintenance
Division will forward to the Finance Division the proposal guaranty, if
applicable, and the accumulated contract packets to be bound into booklet
form. If the contract exceeds $25,000, the Finance Division will send two
bound contract packages plus a conformed copy and bond forms directly to
the contractor. The conformed copy and bond forms will be retained by the
surety company.

(9) Consideration by Highway Commission. The Highway Commission makes the
official award of the contract and sends it to the Maintenance Division

: for a final revision.

(10) Contract Management., Upon notification from the Maintenance Division in

' Austin that the contract has been executed, the District may issue a work
order to the comtractor, making sure that the Certificate of Insurance is
on file prior to authorizing the contractor to begin the work.

13
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Table 9 shows the percentage of administrative and supervision costs for seal
coat projects in Districts A, B, C, D, and E. The administrative cost for District
F was computed as the average of the other five Districts. All Distriects have
basically the same procedure for the contractual process, However, in some
Districts the amount of time spent in pre-bid meetings, monitoring contractors, and

" other related activities causes the administration costs to be higher.

The administrative cost for the other maintenance activities was calculated
using the procedure described for the computation of State forces' overhead.

Table 9. Administrative and Supervision Costs

District % Administrative % Supervision
Cost. Cost

o= Mo B i e R v = B
W NN oy
WO~ N o
< = - T I
Sy OV Oh Lo = 00

Proceeding in fashion similar to that followed for .the analysis of in- house
projects, cost components were computed for: all activities as a percent of the
total project cost. The results for the : analy51s of  contractor projects are
summarized in Figure 4 and Table 10. '

Table lO.zﬁistribution Qf Total'Cbét%for'Contractors

Item Seal Coat Striping Markers Guardrall Rest Area
Bid Price . - 90.00 51.00 56.00 . 46.00 72.00
Materials - 45.00 40.00 50.00 24,00
Administrative Cost 3.68 0.71 0.63 0.90 0.84
Supervision 6.32 3.15 3.16 3.10 3.15
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4. RESULTS FROM THE ROUTINE MAINTENANGE COST GOMPARISON

This section summarizes the results for the four maintenance activities
considered in this Study: seal coats, striping, markers, guardrail repair and
rest areas. For each maintenance activity the actual total cost per unit has
been computed by adding the cost components identified and estimated in Section
3. This section is divided in two subsections: the first subsection summarizes
maintenance costs for seal cost projects, and the second one summarizes the
same information for the remaining activities.

4.1 Seal Coat Projects

_ The cost of seal coats per square yard. are first presented in Table 11
without taking into consideration the type of asphalt and aggregate used.
These results are average costs computed for the six Distriets considering
U.5., 8.H., and F.M. highways first separately and then combined.

It is noted that in general the projects done by State forces were smaller
(overall average 63,000 S§.Y.) than projects done by contractors (overall
average 110,490 §5.Y.) Size in itself, however, is mnot the important. factor
that can invalidate the comparison between the two options for developing a
project. Perhaps complexity, quality, timelines, etec., are more meaningful
factors to be considered. Due to the limited time provided for this Study
these factors were not addressed. It is recommended that work be continued in
order to investigate these and other factors.

Table 11. Average Costs for Seal Coats

Type of State Contractors
Highway $/8.Y. 5/8.Y.
All highways 0.88 0.73
U.Ss. 0.90 0.76
S.H. 0.87 . 0.72
F.M. 0.87 0.63

Table 12 shows the cost comparison for each District by type of highway.
In this table, the symbols ST and CT are used to represent state forces and
contractors, In order to properly consider possible differences due to the
materials used in seal coats, the projects were classified into 14 groups,
~each group representing a combination of a type of aggregate and a type of
asphalt. The combinations chosen for this Study are given in Table 13.

After subdividing the available data into the 14 groups shown in Table 13
it was noted that only in-house projects or only contractor projects appeared
in some groups. Table 14 shows the cost comparison results for those groups
(material combinations) with data available for both options in the same
District. The need exists for developing a more extensive database that would
include seal coat projects which correspond to all those material combinations
not shown in Table 14, '
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Table 12. Cost Comparison of Seal Coat Projects by
: District and Type of Highway

: Dist. A .Dist.:B' ' Dist. C Dist. D Dist. E Dist. F
Highway ' .
Type - ST  Cf - ST ¢TI . ST €T - ST  CT ST CT ST CT
ALL  0.94 0.77 0.8 0.69 0.85 0.63 0.96 0.75 0.82 0.74 0.85 0.85
U.S.  0.88 0.77 0.87 0.81 0.87 0.66 - - 0.8 0.71 0.82 0.79
S.H. 0,94 0.74 0.96 0.72 0.88 0.66 0.75 0.80 0.91 0.78 0.78 0.71
F.M.

0.96 0.73 0,81 0.60 0.81 0.57 0.76 0.64 0.82 0.68 0.87 0.82

Table 13. Material Combinations for Seal Coat Projects

Material - . . Type of " Type of

Combination Aggregate ~ Asphalt
1 PF-3 : AC-5 Latex
2 PF-3 C AC-5
3 PB-3 - AC-5
4 B-3 CRS-2
5 PB-4 AC-5
6 PB-3 - CRS-2
7 PB-4 HFRS-2
= 8 PF-4 AC-10
9 PF-4 HFRS-2
10 LW-4 AC-10
11 CLW-4 CRS-2
12 B-4 CRS-2
13 PB-3 AC-5 Latex
14, B-3 AC-10

Table 14. Cost Comparison for Specific Types of Asphalt and Aggregate

-Type of - Dist A : Dist E Dist E = " Dist F

Highway ST. CT. ST. CT. ST. CT. ST. CT.
All 0.94 0.75 0.80 0.77 . 0.85. 0.78 1.03 0.82
U.s. 0.88 0.76 - - 0.84 0.77 - -
S.H. 0.93 0.73 - - 0.91 0.75 - -
F.M. 0.97 - 0.68 . " - - 0.80 0.82

Aggregate . PF-3 . .'PB-A . _ PF-4 .- : -. PB-3

‘Asphalt . AG-5 - HFRS$-2 - HFRS -2 - "~ AC-5
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4.2 Striping, Markers, Guardrail and Rest Areas,.

The results for these activities are summarized in Table 15. This table
includes total average costs for Districts A, B, C, D and E for each of the
following activities: striping, pavement markers, guardrail repair and
maintenance of rest areas. No data were available for those entries in Table 15
with no numerical wvalue. The results given for contractors are average costs
computed on the basis of twelve 12-month maintenance projects conducted in six
Distriects during 1984 and 1986.

Table 15. Cost comparison for Striping, Markers,
Guardrail and Rest Areas

Source Striping Matrkers Guardrail Rest area

$/S0lid mile §/Marker  $/Linear Foot $/Month
Dist, A 223 4.01 - -
Dist. B 223 3.08 - 8,137
Dist. € 193 - - -
Dist, D 272 - 13.57 9,817
Dist. E : 181 3.55 11.01 12,343
Contractors 217 3.26 6.75 6,587

" (*) Total Cost includes contract labor.
The average computed for contractors is based on data available for
Districts A, D, and E, plus two additional Districts here referred to as

Districts G and H. A summary of the basic data is given below in Table 16.

Table 16. Rest Area Maintenance Costs with Maintehance Contracts

Annual Cost Contract Labor
District Year Including Cost (Budget
Contract Labor Object 454 )

D 1986 §70,567 $23,526
D 1986 63,664 41,316
D 1986 73,449 46,518
A 19384 84,604 34,458
G 1984 99,103 40,250
G 1986 97,014 40,716
H 1984 58,373 28,906
H 1986 - 63,988 31,710
H 1984 76,677 34,903
D 1984 83,497 24,400
D 1986 77,339 43,321
E

1984 90,358 37,213
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5.SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The purpose of this Study has been the economic evaluation of the two
options available to SDHPT concerning routine maintenance projects, that is,
using contractors or State forces. Data collection efforts involved numerous
trips to six Districts (here referred to as A, B, C, D, E, F) and Divisions 3,
4, 18 and 20. Due to the one-year limit of the Study and the great varlablllty
of project data, only a partial database could be built to. include the
following routine maintenance activities : seal coats, striping, pavement
markers and rest areas.

The . total cost for in-house projects was computed as the sum of labor,
material, equipment, overhead, insurance, downtime and building use. For
projects given to contractors, supervision and administrative costs were
estimated and added to the bid price. A total of number of 403 progects '
was -used in this Study (143 in-house and 260 State).

Materials have a direct effect on the total cost, since different types of
aggregates and asphalts have different costs. Also, the rate of application is
important, since it affects the final quantity of asphalt needed for the
project. For this reason, only partial evidence of the attractiveness of
using either contractors or in-house forces can be claimed for some Districts,

A summary of the conclusions derived from the Study is given below :

(1) Seal Coats : Examining the results in Tables 1l and 12 there is some
evidence that the use of contractors 1is more economic in all
Districts. When a more homogeneous comparison is made on the basis of
type of materials used, as shown in Table 14, a clear advantage of
choosing contractors option 1is evident. However, more data are
required before a sound conclusion can be made. The selection of
an optimal mix of in-house and contractor projects could be
investigated if more data were available.

(2) Pavement Markers : Table 15 shows the comparison for this type of

- activities. From the data presented in this table it is not possible
to conclude that a single alternative is more economical, since the
cost for the contractors is a state-wide average while in-house costs
are averages computed for each of six Distriets. Additionally, the
number of miles striped and buttons placed are rough estimates for
some Districts. On the basis of the data available there is mnot a
clear cost advantage of using either alternative. More Districts
should be included in the analysis to have a more meaningful
comparison. '

(3) Guardrail Repair : For this activity the choice of contractors is more
cost-effective. The difference between the two options ranges between
$4.26 and $6.82 per linear foot. The data for this activity were very
limited for the in-house group. More Districts must be included and
data collected for the analysis of this activity in order to have more
relisble costs for state forces.

(4) Rest Areas : The results in Table 15 suggest that it is more cost-
 effective to use contractors to maintain rest areas. The average cost
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computed for the three Districts included in the comparison is $10029
~which is about 34.7% hlgher than the average of $6587 calculated for
contractors

_ Based on the work conducted in this Study we recommend that further work
will be done in order to achleve the following objectives:

(a) Expand data collection effort to include more Districts in the and to
_ make more strict comparison between projects.

(b) Incorporate the complexity of the projects as one factor in the
comparative analysis of costs.

(e) Develop a methodology to estlmate more accurately the downtime
for in-house projects.

(d) To identify the in-house and contractor project mix that results in
minimal costs for each District. -

(e) To include the Set-Aside program as one of the options to be studied.
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APPENDIX A
DATA BASE FOR SEAL COAT PROJECTS

DT = DISTRICT NO.

CT = COUNTY NO.

HW = HIGHWAY TYPE : 1 =U.S. 2 = S.H. 5 = F.M.
ADT = AVERAGE DAILY TRAFFIC

DONE = O (CONTRACTORS), = 1 (STATE FORCES)
GOFA = GALONS OF ASPHALT USED

CYA = TOTAL NUMBER OF CUBIC YARDS OF AGGREGATE
'MIL = TOTAL LENGTH OF THE PROJECT (MILES)

T#SY = TOTAL AREA SEALED

TCOS = TOTAL DIRECT COST OF THE PROJECT

C/SY = COST PER SQUARE YARD

r
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DT CT HW -  ADT DONE GOFA CYa MIL T#SY TCOS C/SY
10 108 2 5866 0 11950 336 .8250 32270 26009 .81
10 108 2 . 10980 0 20045 574 1.5040 - 55286 44152 -, 80
10 212 1 3688 0 43225 1148 5.5540 122641 81482 .66
10 108 1 3347 ¢ 19540 518 3.7150 56098 41614 74
10 37 1 6731 0 23515 644 - 1.8940 68764 45519 .66
10 37 1 5404 0 128535 . 3374 14,0710 = 365715 271611 .74
10 93 3 7675 0 33505 938 4, 4200 92815 78101 .84
10 1 2 5627 0 28180 784 1.5950 77746 61083 .79
10 201 2 2891 0 141340 3822 13.6100 411655 297992 .72
10 234 1 3846 o 85635 2472 6.5140 242767 214947 .89
10 212 1 4020 0 18000 582 1.3380 53775 34908 .65
10 250 1 6873 0 60465 1914 4.5230 178170 115822 .65
10 250 1 3488 0 64990 1818 4.6420 174577 116151 .67
10 250 1 3318 o 99300 2376 6.1080 257959 171704 .67
10 1 5 1303 0 3380 - 88 .3630 7848 5815 74
10 234 5 1270 0 "50015 1440 12,2580 157092 94129 .60
10 108 2 2843 0 32945 © 912 6.5370 98840 58549 .59
10 108 5 724 0 20730 600 5,2430 65137 37742 .58
10 234 5 606 0 22230 600 5.1750 . 63323 38977 .62
10 234 5 440 0 10595 288 2.7300 32000 18647 .58
10 1 5 713 0 35140 880 7.4920 87866 59253 .67
10 2127 3 7100 0 14135 400 1.0660 42124 25420 .60
10 212 1 11918 0 43835 1280 2.1940 = 130670 86385 .66
10 - 212 1 19272 0 36065 - 976 1.6800- 1063347 63323 .61
10 212 3 17400 0 C 34770 936 1.5490 97939 60879 .62
10 201 1 2813 0 118845 3318 12.2120 295369 212177 .72
10 212 2 2700 0 4220 120 .5130 10600 7609 .72
10 37 2 1044 0 32420 832 5.9780 - B2794 55361 .67
10 37 5 470 0 8060 224 1.6950 20000 14355 W72
10 37 5 5557 0 27925 736 2.5590 69381 52398 .76
10 212 2 11358 0 17080 488 2.3310 .. 48156 31019 .64
10 212 5 740 0 13460 352 3.1490 - 39382 23211 .59
10 212 5 903 0 35460 968 8.6340 102885 62396 .61
10 37 5 322 0 31075 812 6.1070 75245 59395 .79
10 37 3 470 0 13700 - 376 3.3280 40356 24236 .60
- 10 37 -5 160 C 14370 368 2.9520 36130 24511 .68
10 212 2 11308 0 18445 520 1.4790 - 51822 38519 .74
10 212 2 9636 0. 80480 2184 4.8550 236291 143764 .61
- 10 37 2 1448 0 35955 1008 6.0490- 107156 69810 .65
10 212 5 2708 0 152115 1368 10.8500 149037 90044 .60
10 234 1 5478 0 92570 2551 6.1310 265838 178193 .67
10 108 2 7486 0 51627 1667 €.1300 173930 107617 .62
10 108 2 6839 0 73948 2406 7.9200 236976 154822 .65
10 93 2 9802 0 79150 2305 | 4.5960 157210 .67
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DT CT HW ADT DONE GOFA  CYA MIL T#SY .- TCOS C/SY
10 37 2 1269 0 28610 816 5.9110 84458 56190 .67
10 201 2 1246 0 28610 816 5.9110 84458 56190 - .67
10 - 93 2 1712 0 32345 900 7.1720 97640 £2796 .64
10 - 201 5 - 384 0 32345 900 7.1720 91936 62796 .68
10 201 5 - 453 0 31450 852 6.5030 89096 60203 .68
10 1 5 986 O 20625 588 5.1000 59833 40773 .68
10, 212 3 11274 0 48415 1536 2.8790 147367 114529 .78
10 212 3 16155 0 45990 1665 2.8200 146220 115524 .79
10 1 5 1303 0 3380 88 3630 7848 5863 .75
10 212 5 - 2708 0 52115 1368 . 10.8500 149037 90793 61
10 234 2 1827 1 34413 967 - 6.7090 98398 57032 .58
10 234 5 ~ 769 1 16204 463 3.9580 46441 38743 .83
10 234 5 353 1 34560 1080 7.9540 93280 60561 .65
10 234 5 460 1 12023 350 2.9290 34367 22691 . .66
10 234 5 216 1 13148 390 3.1630 37113 28617 .77
10 234 .5 244 1 12340 356 3.3500 35376 24213 .68
10 234 5 530 1 1381 53 .3520 4130 3400 .82
10 234 5 360 1 27366 772 6.6720 78285 49960 .64
10 108 1 3600 1 4373 136 .8990 12658 9623 .76
10 108 5 935 1 29666 836 7.2300 84832 . 66900 .78
10 108 5 346 1 17637 503" 4.3050 50512 38500 .76
10 1 1 2624 1 34596 979 4.0000 98560 50144 .51
10 1 1 3703 1 ‘58652 1638 6.6350 167552 117200 .69
10 1 1 6100 - 1 10881 321 1.0560 30976 19819 .64
10 1 5 479 - 1 36151 1021 8.8510 103052 85600 .83
10 1 5 320 1 21244 601 5.1900 60896 39149 .64
10 1 5 1020 1 14288 420 3.4480 40457 32400 .80
10 37 2. 1008 1 23715 671 4.8200 67865 50171 . .74
10 37 5 568 1 18092 510 4. 0940 52096 42800 .82
10 93 2 11942 1 21100 605’ 1.6000 60075 39558 .65
10 93 5 1507 1 20640 585 4. 4690 59136 36643 .62
10 93 1 5864 1 40647 1140 4.2870 116160 77103 .66
10 93 5 1814 1 25920 1365 - 6.6650 113446 81092 .71
10 250 2 2429 1 39480 1244 6.0940 105248 71944 .68
10 250 5 326 1 133350 935  8.1360 95509 69006 .72
10 250 5 1613 1 45168 1265 8.4820 129067 96400 .74
10 250 "5 548 1 15554 445 3.8000 44587 36100 .80
10 212 2 12424 1 34475 969 4.0380 98560 83500 .84
10 212 1 7100 1 L 5462 166 .5600 15770 6500 .41
10 212 1 5500 1 61956 1703 9.4490 178347 135648 .76
10 212 2 4000 1 3450 117 L6730 9686 7912 .81
10 201 5 623 1 30031 839 7.4620 86240 66952 .77
10 201 5 468 1 51840 1620  11.8060 139861 98556 .70
10 201 1 6872 1 66705 1870 6.7600 190362 126900 .66
‘10 201 5 223 1 9440 281  2.2900 26870 20500 .76
10 201 5 440 1 12900 378 3.2120 37688 30200 .80
10 201 5 485 1 18558 535 - 3.8930 52800 36600 .69
11 174 2 3680 0 28735 841 5,0050 81189 43659 .54
11 210 2 2834 4] 57460 1755 13,1830 178487 101099 .57
11 210 2 3695 0 62735 1808 €.7710 179518 124154 .69
203 2 590 0 196 1.3730 .64
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DT CT ADT DONE CYA MIL T#5Y TCOS C/SY
11 202 2 500 0 19135 550 4.3640 56332 32266 .57
11 202 2 442 0 19445 583 3.7610 57657 33546 .58
11 210 2 836 0 48995 1440  12.2670 143933 83695 .58
11 202 5 1780 0 53865 1596 10.4100 158863 92218 .58
11 202 5 840 0 10455 296  2.5140 29642 17495 .59
11 3 2 2100 0 18710 559 3.8110 58343 31408 .54
11 3 3 6975 0 27540 774 2.1600 69404 44935 .65
11 187 ‘2 1896 0 62510 1884  13.2270 184456 128811 .70
11 114 5 348 0 9935 240 3.1850 33636 12763 .38
11 187 5 1543 0 14400 422 3.0770 42494 23996 .56
11 204 5 323 0 15360 377 4.5130 53019 20249 .38
11 114 5 308 0 42763 994  11.8860 140069 54971 .39
11 204 5 826 0 23810 - 352 6.4560 76965 30568 W40
11 114 3 2057 0 16780 468 2.9840 46264 29538 .64
11 187 5 6265 0 24720 675 4.6400 66842 43075 .64
11 228 .2 2000 0 99760 2714 16.2250 260285 178048 .68
11 114 1 1696 0 102050 2786  15.4350 282418 237262 .84
11 114 5 330 0 6535 196 . 1.7000 19947 11678 .59
11 187 1 2233 o . 79090 2187 11,9140 217113 139214 .64
11 187 - 5 2797 0 . 28070 788 5.7510 79333 50319 .63
11 114 5 689 0 15350 344 3.9670 47503 23441 49
11 228 5 251 0 24290 548 7.2790 76621 39020 .51
11 204 5 492 0 22230 623 5.2850 62011 41714 .67
11 114 5 152 0 36650 868  10.3280 118022 56438 .48
11 114 5 380 0 16040 390 4.,5900 55259 25503 A6
11 204 5 407 0 32470 747 8.8190 104231 49374 47
11 228 5 1914 0 65240 1940 14.3400 192094 140227 .73
‘1L 114 5 380 0 26250 613 7.1840 84362 39855 AT
11 3 5 1354 0 43940 1410 8.6070 121580 81951 .67
11 3 5 823 0 24695 578  6.7610 79520 37337 47
11 3 5 645 0 19200 444 5.2040 61211 29095 .48
11 114 3 780 0 58665 - 1362 16,1570 189642 85460 .45
11 114 5 354 0 40145 943 11,1160 130626 62736 48
11 - 114 5 104 0 30305 - 690 8.1050 95450 43788 46
11 3 5 290 0 17605 397 . 4.5450 53333 25777 .48
11 114 5 347 .0 13575 302 3.9460 41732 19453 A7
1T 114 5 500 0 47355 1107 12.7880 I50941 69163 46
11 3 5 1035 0 21690 662 ° 5.3830 - 65675 40684 .62
11 228 5 322 0 9405 222 2.,4660 28945 14022 .48
11 - 228 5 420 0 12220 284 3.3730 39701 18139 A6
11 114 5 120 0 15810 373 4.4100 51957 23186 45
11 228 5 338 0 18140 426 4.7820 57049 26537 47
11 174 2 2879 0 66460 1848 92.7080 177176 123098 .69
11 174 1 4200 0 38900 1042 3.6930 104019 70803 .68
11 114 1 4660 0 74225 2009 7.0250 197297 139889 .71
11 3 1 10355 0 59200 1654 5.4370 204178 147397 .72
11 202 2 1370 0 56420 1522  10.3750 152150 103586 .68
11 204 5 292 0 - 14275 333 . 3.8700 46258 24241 .52
11 210 5 261 0 26505 610 6.9700 82614 44999 .54
11 228 5 230 0 34282 825 ° 9.8650 - 115755 60417 .52
11 204 5 142 0 22869 565 6.6870 78727 39886 .51
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DT CT  HW ADT DONE  GOFA CYA MIL T#SY TCOS C/SY
11 187 5 278 0 22740 498 5.8230. 70006 37974 .54
11 210 5 767 0 9855 274 2.2410 26635 18262 .69
11 204 5 220 0 13217 310 3.5750 43204 22628 .52
11 202 5 450 0 18780 Lél 4.1960 49355 32783 .65
11 202 5 447 0 19220 417 5.0090 59292 31682 .53
11 210 5 162 0 14260 318 3.6810 44373 23848 .54
11 203 5 455 0 - 25771 605 7.0050 82244 41688 .51
11 203 2 1200 0 5675 167 .8950 18573 10390 .56
11 202 2 1252 0 21740 636 4.0840 62305 38776 .64
11 174 2 1600 0 14515 427 1.4210 38980 26174 .67
11 210 5 592 0 - 45615 1082 12.3580 151073 74131 .49
11 210 5 270 0 27970 634 7.8870 88809 44569 .50
11 202 5 250 0 13795 324 3.7940 44675 22323 .50
11 174 5 400 0 36520 840  10.9340 115710 58620 .51
11 174 5 S 210 0 23925 566 6.6660 78300 38849 .50
11. 203 5 265 0 37585 892  10.2430 120494 61100 .51
11 203 5 188 - 0 25160 593 6.9990 82131 40785 .50
11 210 5 201 0 . 13075 303 3.4540 40650 21021 .52
11 202 5 602 0 26060 764 6.1990 73503 46794 .64
11. 203 5 280 0 14040 318 3.6010 42372 22336 .53
‘11 174 5 1389 0 53015 1588  13.2300 - 158211 119377 .75
11 210 5 Lb4 0 37715 892  10.4740 123036 61231 .50
11 172 5 174 0 23425 535 6.2540 73424 40454 .55
11 174 1 12552 0 45980 1357 4.1990 124075 83708 .65
11 174 3 6204 0 27445 859 3.3750 77929 50871 .65
11 210 5 70 1. 9500 290 2.3110 27116 13023 .48
11 3 2 1430 1 26721 635 2.4740 69668 51076 .73
11 3 5 336 1 18050 343 4 .0000 46933 32497 .69
11 187 5 897 1 12200 305 2.6020 30530 18334 - .60
11 210 1 3450 1 55668 1320 9.6500 145141 93942 .65
11 187 5 193 1 19950 601 6.1650 72336 35197 49
11 187 3 260 1 5475 115 .§070 10642 9%64 .94
11 187 5 1039 1 28925 634 5.4660 64134 44364 .69
11 187 5 30 1 3750 120 .7830 8268 6355 .77
11 187 5 426 1 43273 996 9.2890 108991 61059 .56
11 187 1 2712 1 6150 200 .5130 15650 11472 .73
11 202 S 1738 1 © 7000 164 1.7000 - 20181 14397 .71
11 203 . 3 50 1 - 5341 90 1.0700 15065 7520 .50
11 187 5 310 1 30530 666 6.5140 76431 40285 .53
11 174 5 2127 1 7400 180 1.7610 20663 16712 .81
11 187 5 3000 1 12000 333 2.3350 32877 22531 .69
11 3 5 952 1 9639 225 2.1490 25125 13210 - .52
11 3 5 1152 1 17327 410 3.8500 45173 16783 .37
11 3 5 850 1 7127 190 1.5830 18574 12301 .66
11 187 3 401 1 12850 224 2.9550 34672 20606 .59
11 202 5 1738 1 7653 185 1.7000 19947 15100 .75
11 202 5 356 1 4211 120 .9350 10971 7500 .68
11 203 5 190 1 10218 250 2.2700 26635 13500 .51
11 203 5 1995 1 6978 160 1.0000 18186 12900 .71
11 204 5" 543 1 34800 840 7.7380 90792 62000. .68
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20000

67972

DT CT HW ADT DONE GOFA CYA MIL - T#SY TCOS C/SY
11 204 3 530 1 5540 150 1.3720 14488 11000 .76
11 204 5 10 1 2730 75 .6060 7110 5400 .76
11 204 5 20 1 .- 3032 88 .6730 7897 5400 .68
11 228 -5 654 1 59825 1390 14.0230 155987 112000 .72
13 235 "5 1006 0 19830 4980 4.9760 "68181 33109 .49
13 235 5 330 0 3700 .70 L7660 10452 - 5467 .52
13 235 1 4874 0 27420 816 7.4350 107276 52944 49
13 235 1 2120 0 14020 432 3,8520 57215 27632 .48
13 235 5 9135 0 18340 504 1.9140 68874 32306 .47
13 235 -1 5908 0 24915 664 6.5300 95161 45164 .47
13 235 5 1314 0 7310 196 1.9500 27249 12715 .47
13 143 5 231 0 17430 406 4.2660 52822 28283 .54
13 . 143 5 360 0 19280 434 4.8280 56826 30784 .54
13 143 5 190 0 19680 420 4,9420 58205 30718 .53
13 143 1 4225 0 94860 2388 12.8260 328456 233974 71
13 - 143 1 1750 0 10070 308 2.6810 37829 18776 .50
13- 143 5 . 496 0 53100 1332 14,4730 179677 88821 .49
13 143 5 411 0 47830 1140 10,6780 148092 78092 .53
13 143 5 170 0 15330 336 3.9740 47091 24176 .51
13 143 5 649 0 17680 408 4.2770 54872 29648 .54
13 29 -2 390 0 18910 420 4.6370 54416 29892 .55
13 29 5 1114 0 43740 1162  11.2180 157330 75728 .48
13 29 5 195 0 14410 312 3.5040 41723 22521 .54
13 29 5 195 0 8030 168 3.5040 22344 12362 .55
13 .29 5 440 0 6150 144 .9870 19460 9%59 .51
13 62 1 1882 o 40925 1160  11.9350 153085 76820 .50
13 62 2 1136 0 25300 714 6.5680 92490 45188 .49
13 62 2 1800 0 39560 1080 8.8610 140652 68977 .49
13 62 5 90 0 12610 322 . 3.3%00 - 38157 21399 .56
13 62 5 369 0 71320 1680  18.2020 218944 116348 .53
13 62 5 928 0 36440 966 - 10.1%900 127755 63016 .49
13 62 5 1150 0 16860 476 5.0010 59378 30120 .51
13 62 5 169 0 23300 552 6.4750 72157 37935 .53
13 241 2 2063 0 18570 574 5.0470 71318 34824 .49
13 241 5 951 0 - 21400 564 5.6880 77166 36666 .48
13 241 5 620 0 14240 364 3.3530 46808 24176 .52
13 241 3 240 0 21970 528 6.1650 71228 3600% .51
13 241 5 522 0 20820 564 6.0100 69938 36161 .50
13 76 5 103 0 17710 420 4.5450 53659 28985 .54
13 158 5 918 0 36460 784 8.2270 115619 56996 .49
13 158 - 5 3436 0 30790 924 8.0030 - 119093 56821 .48
13 121 3 3337 -0 16800 456 3.4560 61102 29208 .48
13 121 3 1689 -0 9150 264 2.4250 33870 16408 .48
13 121 2 1841 Q 67130 1708 16.0490 226573 113715 .50
13 121 5 985 0 32740 924 9.6180 - 119586 58052 .49
13 121 5 1100 0 20890 624 5.4150 80595 38142 .47
13 143 2 2400 1 13375 340 3.2000 45384 31540 .69
13 143 2 3677 1 5640 145 L6140 . 18761 14112 .75
13 143 5 560 1 10216 260 2.8610 34462 26087 .76
235 5 1875 1 518 5.2000 37905 .56
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DT cT HW ‘ADT DONE GOFA CYA = MIL T#SY TCOS C/SY
13 235 5 2507 1 10600 270 2-.3000 35778 17269 .48
13 235 5 190 1 8150 220 2.3320 27362 17800 .65
13- 235 1 6600 1 3050 89 . 7000 9798 5297 .54
13 29 2 5885 1 29180 760 2.9600 99660 61913 .62
13 62 5 63 1 15349 390 4 4400 52096 42900 82
13 62 5 - 573 R 42380 1080 13.6800 144977 120900 .83
13 62 5. 70 1 7500 210 2.1700 25500 21700 .85
13 62 5 370 1 S 11231 292 3.0990 37951 29536 .78
13 62 5 70 1 9208 241 2.6400 30999 23400 .75
13 241 5 474 1 56650 1430 7.2500 194036 54023 .30
13 241 5 336 1 26368 650 7.5090 89967 56684 .63
13 45 2 3317 1 41005 1060 9.6900 141402 95270 .67
13 45 5 360 1 10291 268 3.2880 34721 26200 .75
13 45 5 110 1 1240 40 .3100 3613 2700 .75
13 90 3 3778 1 - 5853 160 1.4400 19469 16800 .86
13 90 5 272 1 . 32746 595 9.5160 111885 79018 .71
13 8 2 3800 1 14116 340 2.0300 47864 42555 .89
13 8 2 4274 1 17200 450 3.1800 58730 42047 .72
13 76 1 6404 1 15986 - 414 7.6600 54290 36280 .67
13 76 5 100 1 17650 . 460 4, 3100 60034 33555 .56
13 76 5 310 1 10300 279 2.5000 35090 21965 .63
13 76 1 12200 1 28510 750 5.6000 97357 65308 .67
13 121 2 2246 1 33450 860 8.0100 114759 68890 .60
15 133 1 580 0. 43572 1368 6.4250 120633 77537 .64
15 133 1 560 0 55654 2090 7.9880 149966 109651 .73
15 133 5 200 0 7090 204 9460 15556 10814 - .70
15 131 5 3000 0 6310 288 1.0030 21120 12652 .60
15 131 5 350 0 17050 747 4.0150 . 56533 34243 .61
15 95 1 5000 0 5720 182 . L4500 15708 11268 .72
15 133 2 3760 0 130785 3906 © 12.6000 335454 250415 .75
- 15 95 2 7500 0 193965 6216  15.6360 526798 382165 .73
15 10 5 350 0 32825 1008 9.3620 110820 58953 .54
15 7 5 1100 0 17290 518 3.6540 44510 33213 .75
15 163 5 550 0 18105 560 4.9800 60822 33182 .55
C 15 15 5 1200 0 28005 854 6.0600 73046 54132 .74
15 83 1 1350 0 46275 1750  13.3010 132000 96465 .73
15 232 1 12000 (O 82885 2831 8.1540 - 270440 171959 .64
15 254 1 3000 0 59315 1896 6.3690 161971 120241 .74
15 142 5 620 . 0 32300 1106 5.0960 87300 67095 .77
15 159 1 2400 0 67225 2292 - 8.7190 216060 139346 .64
15 64 5 250 0 14385 490 4.2130 55953 29804 .53
15 142 5 100 0 15170 647 3.9170 48367 34709 .72
15 142 5 520 0 15285 504 2.2920 . 46490 31169 . .67
15 83 5 1500 0 97441 2950 18.9950 269908 125588 .47
15 83 5 450 0 68300 2200  13.5240 190417 97367 .51
15 95 5 800 0 - 40217 1359 9,9230 116429 77363 .66
15 46 1 8000 o 8900 430 L9660 27998 24000 .86
15 46 5 2600 -0 31400 1074 6.3520 89436 58273 .65
15 254 5 1500 1 10550 483 2.3200 32560 9924 .30
15 15 3 1000 1 79800 2448  12.5300 221519 168402 .76
15 247 1 2300 1 65800 2050 8.9700 183680 1.02
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38876

21832

DT CT HW ADT DONE GOFA CYA T#SY TCOS
15 247 2 600 1 55490 1700 ~ 10.8900 155280 77590 .50
15 254 5 180 1 41687 1367 9.,8300 117555 73036 .62
15 64 5 180 1 2124 242 . 8000 9444 5855 .62
15 232 2 750 1 6814 375 .9500 22260 22205 1.00
15 232 5 1400 1 15433 620 1.8900 45811 29340 .64
17 21 1 4800 0 61350 1764 6.7550 175887 104380 .59
17 198 5 700 0 52250 1330 11.8190 140772 86537 .62
17 236 3 450 0 23250 560  4.8170 58664 40833 .70
17 198 5 320 0 58550 1465 12.0160 153785 101989 .66
17 198 5 300 0 48150 1204  10.6690 126468 82887 .65
17 166 5 310 0 33550 840 7.3930 87313 59761 .68
17 154 5 400 0 46000 1232 10.2430 122498 80390 .65
17 154 5 330 0 43200 1204  10.2900 120742 70432 .58
17 154 2 1000 0 45700 1218  10.3750 122044 81154 - .67
17 94 2 3500 0 45120 1572 3.8570 96661 97268 1.00
17 145 1 6200 0 67150 1788 7.8530 195028 115134 - .59
17 - 94 5 280 0 30070 720 6.0980 72881 50772 .70
17 82 5 650 0 17950 420 3.9620 46658 32022 .69
17 26 5 1250 0 49800 1302  11.6830 139782 78786 .56
17 26 5 160 0 8050 210 1.7800 21239 12722 .60
17 21 1 4500 0 33450 980 3.7730 97601 58544 .60
17 21 2 5950 0 25525 658 2.8500 67530 46419 .69
17 198 1 3300 0 32780 812 2.9000 84294 60117 .71
17 145 1 7500 0 7709 196 .8000 21601 14582 .68
17 82 5 450 0 41580 980 7.8000 92820 58906 .63
17 7 900 0 75525 1638  14.8000 189341 136593 .72
17 154 5 1100 0 71550 1792  13.8100 183271 - 107987 .59
17 82 5 260 0 35693 840 6.9390 83179 50138 .60
17 82 '3 50 0 3620 84 L6600 8844 5054 .57
17 - 21 5 210 0 27600 658 5.7800 - 69769 39188 .56
17 198 5 350 0 56650 1560 11.7800 40069 79849 .57
17 82 5 220 0 12250 294 2.5800 30792 17352 .56
17 198 5 150 0 27450 658 5.7000 67880 38682 .57
17 82 1 2800 0 52350 1296 9.3570 147256 113320 .77
17 21 5 1000 1 17866 428 3.5000 47168 29373 .62
17 26 5. 330 1 3082 110 ,7000 8213 5225 .64
17 26 5 450 1 11462 1394 2.0310 28600 16710 . .58
17 82 5 495 1 41141 113 9.4800 11232 71240 .64
17 82 1 4900 1 23355 550 2.5300 53454 35064 .66
17 94 2 330 1 7125 194 1.5080 20352 13820 .68
17 94 5 340 1 25855 707 4.9400 69555 49348 .71
17 94 5 1800 1 1305 43 L2840 4000 2676 .67
17 154 1 3200 1 63800 1735 12.7000 185886 115457 .62
17 166 5 310 1 11225 333 2.6000 30507 17017 .56
17 166 5 800 1 6737 141 1.5000 17600 9803 .56
17 166 5 2000 1 20996 674 4.1000 57728 33730 .58
17 236 5 260 1 12385 281 2.6290 30845 22337 .72
S 17 236 5 290 1 11300 285 2.6540 31142 18447 .59
17 236 5 800 1 4650 120 1.1600 12055 9203 .76
17 236 5 950 1 10225 255 2.3030 27023 17845 .66
17 236 5 1000 1 12700 368 3.3130
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38305

1350

.2400

114030

83500

DT CT HW =~ ADT DONE GOFA CYA MIL T#S5Y TCOS C/8Y
17 236 1 400 1 5725 165 1.2120 17064 11070 .65
17. 236 2 4800 1 3883 110 .8240 11598 7960 .69
17 239 5 400 1 40673 965 8.8000 103000 60090 .58
17 239 5 6000 1 17029 515 3.6000 42240 18642 .44
21 240 .1 1258 0 84760 2892 16.4790 232036 173637 .75
21 &7 2 - 1196 0 63970 2124 12,0420 169563 123393 .73
21 67 2 1400 0 51310 1716 9.4590 132249 99393 .75
21 67 2 1700 -0 15590 522 2.9660 41776 29956 .72
21 125 2 1750 0 19553 672 3.8000 53514 38492 .72
21 67 2 16000 0 46070 1632 9,2500 130241 92344 .71
21 253 1 - 3036 0 50045 1624 9.8010 138000 97253 .70
21 253 1 4014 0 105080 3339 15.6450 280816 272053 .97
21 253 i 2129 0 90990 2940  17.7300 249640 176437 .71
21 253 1 3249 0 55915 1820 - 10.8890 153322 108827 .71
21 214 1 2600 0 81010 2849 15.972¢ 231810 164098 .71
21 67 2 780 0 58455 1684  18.1250 2126646 100165 .47
21 125 2 930 0 8675 266 2.7820 32646 15245 47
21 67 2 850 0 48955 1442 15.1990 178340 84492 47
21 240 1 3649 0 53011 2101  11.917¢0 168000 108160 .64
21 67 2 2060 0 68501 2548 14.2260 203852 135341 .66
21 125 2 1300 0 58840 1904 9.2680 152250 102427 .67
21 24 2 720 0 53692 1740 - 9.3950 139160 93525 .67
.21 214 1 2500 0 29635 1420 8.0680 113600 66971 .59
21 66 1 4900 0 13140 480 2.8400 40691 28575 . .70
21 66 1 4850 0 36010 1476 8§.4710 129211 80316 .62
21 109 5 2400 0 . 31185 1248 7.5400 110398 68697 .62
21 109 5 1000 0 6590 168 2.0820 22200 9452 .43
21 66 1 4700 0 42090 1572 9.5620 145863 88680 .61
21 240 5 392 0 173035 4624  29.6680 418854 326492 |78
21 109 1 5600 0 71155 2564 15,4900 218104 154638 .71
21 109 1 7500 0 1445 50 .2520 4184 3084 .73
21 109 i 7900 0 21785 768 4.6860 65418 46715 .71
21 125 2 890 0 97882 3274 21,2670 300778 203359 .68
21 253 2 1311 0 89863 3016 23.7270 279098 187077 .67
21 109 2 1750 1 13000 575 3.0650 43155 25900 .60
21 169 5 1800 1 28470 1100 - 6.4000 - B64T4 52565 .61
21 67 2 28956 1 11060 520 - 1.5110 37714 19538 .52
21 &7 . 5 570 1 46350 1500 9.6970 136533 55000 .41
21 67 2 844 1 1500 245 .8050 16791 6570 .61
21 240 5 310 1 38550 1320 9.6200 1143138 85000 .74
21 240 1 2500 1 56234 1800  10.0000 164267 144700 .88
21 214 5 380 1 15600 654 4,8000 50688 38000 .75
21 214 5 650 1 24544 915 6.6500 75473 39012 .52
21 24 1 5700 1 30550 1100 6.0400 92130 46000 .50
21 24 1 5600 1 57469 1884 10.9660 167725 82700 .49
21 24 2 730 -1 52890 1850 7.4000 157445 95000 .60
21 24 5 1150 1 26059 - 860 6.5660 79712 47000 .59
21 31 5 2600 1 32362 1150 6€.7250 97377 86000 .88
21 109 5 2700 1 6050 370 1.6780 23626 16538 .70
21 109 5 1350 1 8

.73
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- MIL

DT CT HW ADT DONE GOFA CYa T#SY TCOS C/8Y
21 109 1 1750 1 27251 994 4,7550 50234 25000 .50
21 109 5 6300 1 21668 850 47880 67415 53900 .80
21 109 5 1550 1 2075 254 1.0670 12519 7500 .60
21 109 5 600 1 - 29019 1030 6.2510 83014 53000 .60
21 109 5 450 1 28357 1026  7.3430 86158 69100 .80
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APPENDIX B

ROUTINE MAINTENANCE EXPENDITURES FY 84-85

37



38




6L ~ 0L %62 %7 SINIWOIS WOA4 SHIHINOA HS¥YD *O1 7 6 SINIWOIS WOUS SEJI3IDIW SNIVINGD L¥UdI¥ s3lON

¥T1019*9T 3aWIL

.;.wu?_..

ASPOT_YYAA JVIST4 U0

el el LRl T £

4 £¥043¥ ININLYYLIQ ONIHWOLINDW 139008

. . NHOTLYLY0dSHYNE D]1UNd ONY SAVMHOIH 4O INIHi¥YdI0 3LvVLS

»
~MEQRYTIONT L. L X1NTA . 2%TMlah D RATEOGGOE . .. B2EEIRSLL L L L L —_ e ARLATRYY *VRQL
L] .
6E£Q4 109 xa'se 8454202 62yiygEsT. LIRS TEE IvioL ans _
S Gh0L25E. 0°0 e —— e - g60'2a¢€ .91 o - i
EvTégE- X0°Z0T  SO1%E8Ty 219406441 626929247 : 85
£914502 20°€2 0LE*HE . 8594 ¢ Ev80LE 1
b SRV ¥ 1} & hh L -4 2 - - i l_
L . ,
ToSYE1n %E*56 R954 684 6926159 09E'EL6te . Iviul ens __
BTELL. ... AL he WERCIT . E6HNTET 122¢AF1 s . rm
128 L1 XE* 66 C0Ls 2y T4 2hy g2GhShy 42 _
£60¢82 218 lEBCIZ. 522'102 9102l €2 i
LLZRMSER s L L&UN6 . _bSHSRY  GIEYeEY..... ... LBRL'29Y. . . Q2. —_— e e e . ey
6259 : 21°8b SL8'ssg E29°65Y Z5LRIY 0z | :
LBO'6T FTAX TS ') ST weLsLYS 128916 61 .
ATeil 18°96  LE90LE. L. L he3'BYh GOT'EgN Bl e '
009%g X8 L6 086417 IX1IYE+ Leotege Lt .
6oZtL e L6 Y62€2 9ZEIBIT SEGYSLT 91 '
e BTZSE 1266 FA5 00 L N—1 11 9EZELTY. - U iy
LELRR 8| 20°L% GHGLLE TISYELE, 2664 AE _ %1
899542 26 €h 111 £3 LBZ*LGE SS6°LBE €n ”
J129097 1€ L6 L6599 .. 6h0%GEH .~ 010596, B :
09€E- 214001 OT6'1Y 9gL4i82 } CLERFT O i
66%*a X9 L6 TeES B2 TIvsbsE 0l629¢ "ot ;
SCReANE L E0CRG . LRAAL L 266061 L 8RRfeeY . 0D .. - - —_— -
800405 . 1Z°09 oL L 2€L4202 ovet262 -80 .
FLESST 20° 26 blstue Y00'€E62 6LE4ATE. <10 '
11011 2¢°16. 196461 _ . _6399'102 oLz . L S - - . :
626402 2E*GH 19942¢€ LLAR£4Y ELGZhY -50 |
96E% 8y xv*88 TH9thy 655469E §s6'Lly -¥0 . —
N % 5,4 SSRAOVRURER 7ok 1. RN, £ 504 ¥ NSO ¥ 4 .1 -7 2 e AIWCOOT 0 K0 N e ma e - R
0L94vE. %606 €L6'62 8v6Y1€EE -819499¢€ 20 .
G598 X0°L6 198%€2 958202 1164962 AL
ITINYIVE EN3dS IN34S IN3dS ENNOWY NDISEAlQ _
e DHAMAYMAN . INIJWIA . HINOW .. .31y 04, Lasang. .. ... AAMdISIQ. . . . O IO -
) _ LA 1INIHNND AVIA _ Eo :
ININIIYNYM FINVNILNIVW 102 )
IIllIIIllII"..'I.Il'.ll."lll.ll.lI SEEERENENEENSR LEERERLE L v
~-0354Y1 ¥YIA 40 % 00F .58 DOV _NNHL : INYN ARIATLIY. | ALIALLDY S
IIIIllllllllllllllllllIlllllllllllIllllIlIllllllllll.illl . : = "

99’ €1/ 31va
(AR

T23UNGISIN

39



R T 6L = 04 62 %7 SINIW93IS WO SUIHINOA HSYD 40T 3 6° S1N3WOIS WOUT SIJT303¥ SNIVINGD 13043y 310N

0ET¥T04T S &5 CRNE 13 A7 X-UN g6T Y0V OT 920 9TH*TT o AMany tVIOL
v5082 S YE~  LZ5- L2e=- L25°1 _ 1T _ 25¥3¥9 QNY ¢10 *33and
SL2- Gi2- GL2- : QoL _ $317dd0S ININ4INDI
- R} | ] T T 199 SHOIS ONY 'SOV3IE dIdis BILNI2
26946LT S9*E T awLtl - 17AL vE9* 201 009 $3174dNS ONY SOO0Y
LTt L°09 6 ©geest 000 ‘€ 006 N . SIVIUILYN. AYHOYOY
BT i C o . T TR : Eby ’ T GNYY ONV SONTQTING 40 IYINIY
S02te £°%9 0L® -L0¥%6 219441 9gy (X3YANID 3 NY=X3L NYHE #3HLC) INDH4IN3L
9~ . . 2 9t e . s9% 0. N , 39V1s0d
SEEFYT : 9yl T BZTYRT TUEREYevy T EsLtes o _ - : S3TLLAILN
€209 2'1 81 ' Ll 00749 _ 19% yivdiy ONIQIIng
_STE'9- o 7291 UGE*S 19% 497 9y 1401 gvy . __ LN3WdIND3 40 3SV3T HO INIY.
TIEt- TR T e T TiEv T 7 ’ : 9EY ’ SLOVYLNOD ADNIOVYIINI
606°61 0L g9L¢81 T604€L 000%€Es 2€Y $32IAY3S YNBISSII0Yd
o6Ytyy o 00 . ob¥tey s2y o NY-Xx31
(FF e _ Lb tLe T 2 C I SI¥J1a0i¥3d
cI962~ o+ 698 . §1Q%2 - 002 ; 10 $ X004
CLOUMELE .G'1Z - 60091 ze9t201 LG 9Ly 00w i S1S03 ONILVY340 YIHLO
Tes =" RT7LE S £ 1Ll . : 0BE e . Y3IHIO SINVHY
9ZES T~ L'ERT  ET640Y argiyz Z2ZsYEl 90¢ AVILNG TYLI4YD ¥W3IHLO
_G66YGEY 6hE . 19Efl BBRYEL LABLETR S0E . S3SYHDUN4 INININDI QIZIIVLILYD
129%C 927 : TeEETTT T 77 oodte ) S X G ANYIdE 1Y F1VATHI* T13AVHL
16y~ T E'LET - £EE 62641 46047 Th ISNIIXT T3AVYL YIHLO
_ 998 . 8'96 £50%t _ 692492 GE91L2 €81 ) ~__NOILIYLHO4SHY¥1 2178nd *13AvHl
TrEETRET AT ZoLtor” T T T T oLREIgY 1654021 5 SRR R W3IG ¥3d *T13AvEL
CQTETE 194 - T120%2% . 982992 L 209Y6YE 181 : o 39Y3 LW 4¥d JLVALEd *13AvHL.
; T0E421 . Tesh__o02vi02 4101 7 . 1214962 221 L ALIAIONOT .
P 9207y 094 itete " TTyirsas. . eezfzott T T Tewy T T T T SITYVIVS LdWIX3
” EbLbEY- < E'TZY 600SwE- L £90929¢€ 9104662 zZ17 SIIVM AMNOH
noz yoz . T1'le - w00foel 6SYiDELYY L -.GZOCEYTYE _ ey . S31uvIvs 0314ISSYN)
IONYIVE o ...hzu: INAdS 1N3dS _ LNNONY 133r80
ONTNIVHTY iN3FHId T T HINGH T N T “Tisfene T T 139Ghe NO11d183530 493r90°
_ aLi INZYHND : BYIA : )
. _ : R . - {NIHIDYNYK IJINYNILINIVH 102
I TR LR ETI ST RN R T E"FL ET LES ] 3 . . EsmkuwNRsuEEE SEm=sxay
0354V ¥¥Y3A 40 00T €8 9NV NYHI o L T TAWVN. ALTANLDY  ALIALLOY
. ll"l."ll.‘.l'lllll.l.ll'l‘.“l..l.I.ll""..'ll...'.ll. ’ ..
L0'6Z*9T 3HIL . ..fnaoﬂ..:m»,.samw: 403 1Y0d3Y¥ ININIWv4IQ ONIHOLINOW 13920Nn8 . R _3\3\3 alva

AR E NN E NS NN I RSN A E NS ENNE NS R

¥ wuqm . HOJLYLYOdSHYEL D178nd GNY SAVMHOIH 30 INIWLI¥Yd3Q 3ILVLS n.—u ﬁ_:n m-z..

b ———— et 4w mmn P . -

40



5 SLNIWOI5 WO¥4 SWIHINOA nSYI *01 1 6 SIN3IHDIS NOA SLd13ITY SNIVINOD 1¥043w t310M

6L = 0L
¥ .-
A LAVES LY X9°ea QEB'9EASYL ... ... QIYEI96YTEY .. . S28'WEIRILEN e e . ALIATLDY *Yi0A.
&
18T#RGESS x0‘ee 0£94928'61 I ERLATY 6YELTYIOL _ Tvi0i ens
LQigtan ... ._..xotnD ... QLR8N . _..... ._.589. : e e e — e
Zectzze S 10°0 : 2tEtz2e _ 65
gEBiGyTtT x0°L9 0024626 WEZYGEE'T 2L0CTANE -1
LGEL'R . e L X9ZIL. 99241 L ._ ngQ*oy. . . 08 o e _ i
68= _ : 1 .68 Sh
066*EOR*S 1L 60 1964799407 GIT*GEYY S 690°6€2499~ .k
S 1'% & 29%%6EL 19%*1T .. . e o kX S
v . . X . .
9L 0064 2~ 29400t 00Z*0TT1%¢S - 2y2iHBTrOLE FLHLETIHLIE - ~IvioL ens
LAZRATLm L 110l . BLL*ERY. . £0B'82Z%'9 9LH*Y5ELT 52 e e ol . . i e
€2946L9 10°06 LTTLR LTAR §L0%08L%9 D69 LY L w? :
6694161~ 26°10T  ST9'1EE'T oEbdTZOYY 1£0%0L8%L €2
 I0ASEAG= . . YE°y0l . _GOIVEINdZ . TOACRISSYT . . 000*@2eCEY.. . L2 . HE e e i e -
2Zets0L : Z6hb 6BZL0L T GIAYLTEET LEZ'ETOMHT oz
%65 Th~ - XE*00T  TG9Y6TQ'E. TEC EN2*2T . LEBYR0Z%2T 61
_2i1t00R4 1= . ZE*90L ... DISYETLYG . _BROSTaLALL . 4 10 LY X T A, BT e :
Y62tovz XE*96 15942022 Z1SY096 4 ET 909400241 A :
L524%L29 X9°6h BZOSLEEYZ TEGSGTLET BB242vE'y1 91
ol Q182 _— Y000t . 1168662Z%2Z  G9q*Ef2tsy . BSY'IELMST . ... _SL. e e e e e e
OLBSHYL _ X6 nb 000%c0Rt 2. 00T+ 19041 0L0'908%%1 51 _ :
0EEs Y= _ 20°00T  %004900%¢€ 8924122491 BE6*9TL4 91T |
AEQ*902% 2~ .. . ET'SQL LEEESH9849_ ... 1004197y . Wh0*GS05 2 S A S, .
9zcypZ 2L°L6 161406441 YOBYELT2T oewtasy¥2l 11
62€4006~ X0°'€0T BLOYLIGGYZ yoel1062L491 69g4RZ22491 ot
 GOEYGGZ= . ¥E*1OL L EBGYZIGY  GLO*e0%CEY . QLL*ASTIEL ... 060 i U
1864 0EY 19°96 QE9STR Ty14g9%*21 ZZ1'66A 2T 80 : o
91EdzER- - %0201 6% 9465541 TECH*ZEDTT STO*N0I* 11 Lo
A Y ALY.C L XECQO0Y . ?st9mEry__ . __90Z*QIEth . b06'0RZ'G . GO o e e
AvBiET~ X0°00T 20%%6%0°2 GTL wGH9T 99L40%6491 €0
E694LYT I1*66  LTLBLLYL DEE*920% €L E204*wh1'EY %0 bulle
_Qeet22 o rlt66_- _ E9LYREESI _ 409%8L€%¢ ... Legt906%e o . . B e ——— e e
BIGHLY L= x5*€0t 600415642 2654206812 vl 61629402 20 _ : o
66Q4267 xL*Lb 194049€L47 YT AN SH9LEGEYET - 10
3INYIVE - LN3dS - kNS IN3dS 1RNOuUY. NOISTAIC
__OMINIYMIN___ _AN3J¥3Ad . HINOW | . R T 0 T Y ¥ &1 [ 1 R T 3159 £ | o R L.
_ alA LN HYND ¥yY3A _ :
- HEOH FINVNILNIVH zaz
lll.ll'll"lll.'l.lll.l.l'..l'.l..lll' EsMAEEdNESsEres FEMERRZES

.....nm.mhk.u..auwh.ub..w Q1L  .s® IOV MyHL . .- : - e . . IHYN ALTARLIY ALLALLDY

R RN AR RN I ENE AR N A E NN S EAREXARS AR EEARESETAAENRE AR

YT Tv 91 3INIL o 86T ¥Y3IA TWISId YO4 180438 INIWL¥V4IQ ONTYNLINAW 1329an0 ©Q3/CT/E0 ILVO
N EAS AR NS NN IS RN F AN AU AW CA RN AN SN SE SN IS RN RS X . =

& 33vd ) .. NOLLYLNO4SNYRL 17804 ONY SAVMNILIH 40 LHIWINY 43D JLvlS

LU

12T ong 3w

41



6L = 0L *6T ¥ SINIWOIS :cmw SUIHINOA HSVD *OT 3 6 SUNIWDIS WOHd S141323d SNIYINOD LyDd3d
: I

310K

e

o[ SIviI58%% "7 Tgrgs’  OEBYIELIVL Diveia6*TEY ~ GZB*HZBYLEY _ TALIATLIV ¢3V10L

It

wl 066 . SLNIHLISArQY SY¥YIA ¥Oldd
T ERE T T . R T X ) we U HOILIYAY — 3SY3¥9 3 *110 *33nd
el vETLNL SLY t2Live- 66t INTYVYH=3SYIYT I ¢TI0 ¢13nd
] b eLEiWL Las 13 THE 1T LA T 000001 15L . 3RIYYH-SAI4dNS INAMJIIND3
J0E Y0612 CAET AL F I AT Y70 § ovitgtzfci™ "7 77 Towptgroter - T vl o 35v3y9 ‘onNv *ifo *Sind
el TesteeEl I'ie OLLsavl T T TRERYG0BYOT D66 ERSETT - ool $311ddn§ iNIWdINO3I
o A : T L 669 e _21=4 $31v7d 3SNIII
W TTRENESY T T T T e vee T T 9V REY T . ahviTeLtz T T 0DG*D0G2CE 71 B 201 WO¥4 0ISYHIUND SHINHYMY SNIIS
T EE-TS 48 [2 2 9* €01 oﬂ.no«: 9904854921 tozesLITIT 199 : : SNOIS ONY S0Y3Q d1¥1§ ¥3LNID
o TprtszeRs? L6 110416 T E92%L0F TebeyTde 009 e —e.—. 3317ddNS QNHY © 109
I AT G Y0t IILY0IETIT ZOT40ET92T ~ 777 seTdGiT 9T ’ 00¢ T §aviEsivid Ay, 0¥
oj TTRE649 9°2¢ 0’ T 99E%¢E GOESOT EbY aNY1 ONY SON1ATINE J0 I¥INI
" Z2924¢L- 6°021  SHE‘TL sEQiezy EL06%E 98y {X3¥INID 3 Ny-X3L NVHi Y3HI0) INOH431IL
| TOTYVL T T AL T AT TTTTTTTTYkg 49 9GLYET <oy 39¥150d
Ha]  TELROY= £°901 219402042 Y60SSTH4 D €9E4916%L €9y S31LI71Ln
|l  TovioE~ ¥*2LT LTE*IY 92442t S90¢2y 19% o YIvdad ONIG1ING
o CLGVhRE~ TOTT0T CReGYRELSE TETVESTIRE ™ ~ -~ 9TRYESLSLE™ T RI1EE YINIVH H3HID 3 ONIMOH~SHOLIVEINGD 0L Avd:
M) TUTETSZEOCT b6 2g6t2e2 TLESZYSHT 20GH2542 avy INIWdInDI 40 35v3T ¥0 IN3¥
ol Te2eveER 11 €61 11942 00EYHEZ , 9ty ) SLOVYEINGD AJNIOYHILNI
af TELOVOOT T T 0%6L G6E9rE2Z T T edviue 0GOS LLN 14 S S32TAHIS TYNDISSIJ0UA
Ht 6bL41- _ 899 YYLR 8 vlb ‘ STIYILO0IN3d
ol LORSGY gty 0L~ SThiEY zen‘eq T0Y sxo04
fe: TER¥Ide st TTUTaYR9.  TEETYe06T 0 teztezgfz T pLidvoatE goy~ T T T S1503 ONILv¥2d40 ¥IHLO
N OBBSET- h 0y 0eET Oy GiET 08¢ 43H10 SINYED
P BEOYTEE- 9201 ELZ*¥19%0T T0EP62ELE €92482€49¢ £5€ SINIWAY] BOLIYYINOD
T TTIESV LN 9ST 6'LLE ESHYCOTTTTTTTT TTREGY009 | LOD*AEEZ 90¢ Co A¥YILNO IYLL4YD W3HIO
bt YTEST98*Y €*54a YeT4LLOY 9T 889427€402 ZOZ'WOTYEE $0€E SISYHIUNJ LNIWJINOI QITIIYLT4YD
. TAR4EN= _ T994CY 10€ GNYY ONY SONIGIING ~ AYTLND I¥L1IdYD
" oow T Thros = 6o - . 008 - (1) S T T 3NYTIJUEY JLVAIN4CTNIAVYL
ol 7921 6491 - ¥e 06T v01 IENIINT IIAVYL ¥3IHLO
M GEGY 6°16 214641 T16%Y oGkt £41 HOILVIHDSSHYEL 21190d *73+v¥L
NESREEE 7 L0 V'S SR A Y ¥ T68EL0 T T T IgE LY c214¢89 zer 7 - K310 334 *71 YL
o]  TST492 6*te aﬁ.ﬁ sLLerzt 1265681 18T 39¥3H YYD ILYALIS *Tawv¥l
“ o ) o : x4 S  SIIADTAHI ATINOH Y04 IWILYIAD
._ll,:. 0Ig¥is? T TEeze " aNm.oon;llrl.!..v.ﬁ.:_.m.o.m:. 00% 5696 4¢ T 221 T T - T T TALIAZSNOT
] DT TLET 49994y £°96 £294860%11 OEEYEZ0'ERT 19646085121 Z11 SIDYH AUNOH
wl_ TeTEteey~ $*20T  €28'809°1 SLE‘EZ2'BY CLSHEELLYLY it SITYYIYS CATIISSYID
‘_” i o

. ERDLAA] _ LN3dS 1N3dsS 1IN3dS . LNNONY 123re0

[ ONTHIVWIY ARSDY3d° T HENOW T TTT . TT3avaTor T 7 YT 139004 T Taadame T T "NB1L4T¥3530 13340

] aLa FUERET N LETS

r -

. oo o e _ NUOH 3INYHILNIVH 202

(X3 L L EZL L LY L LYl EY LYY ELESL LR L] IEeNSSssSNSEABS NMPBESSERN

e 035d¥1 ¥Y3A J40 00T 68 NV A¥HL o . _3WYN ALIATLOY  ALEIAILDY

LO*B6Z°91 IMIL

......._..3'__\

-
-

$ 3dvd

SB6T HYIA ¥IST4 ¥0d 130434 NINLUV4IQ ONIYOLINOW 139004

NOIJYINO4SHYEL D170nd ONV SAVMIIOLIH 4D INAWIYY43IN 3L¥LS

-

« QU/ET/EO ILIVO

~

» OTH0NB°SIH|

o
<t



6L - 0L '62 '2 SINIWOIS WOH4 SHIHDNOA HSVD 'Ol 3 6 WPZuzUum WOUd SL1d13D3Y SNIVLIKOD LY043Y (3LON

6698 %0°L6 L98‘gz _ 958102 X Ppm 962 . . . ALIAILOVY viof
6L2 : GL2~- S &lE- _ o 0oL ’ S31714dNS INIKd IndI
£L2 %E° 06 G2 : iz omm 009 $3171440S OkY SQ009
il 25792 . g2 - .. £4 002 9gh : (X3IYINID R KY-X31 NVHL U3HI0)} INOHdI1IL
cee- ¥0°hiL 18 224 . 00t - 8hh _ N3N 1ADI 40 ISVIT HO LN3Y
9IL- : = 9L . ; LOh $)10049 :
ie ¥q'98 S £l 002 ooh . ) : S1500 ONILivHIdG »IHLO
916°L- + 9LLe . 002 90E S AVILAO IVLEdvD o
ne o %2 ek o 133 062 _ SO¢ T S3ISVHOUNd LN3WAINDI G371 Wand¥D
£6% ¥8-62 - : _ iog . oog 281 W3i0 ¥3d ‘FIAVHL:
LM ¥2-Li61 199 ; 106’y 9982 181 ’ uo<UA_: HYD ALVAIYS “T3AVYL |
00171 ¥6'ze 099 : oho‘8 - 0nL's : 221 . >p_>uuzo4_
09L"1L- . o9L1 : 2il : SIOVM ATYNOH |
961 ‘L1 %0°96 0chq'z2e . Loz'oLe - Goh‘1L82 Lit : SIUYIVS nu_g_mm<4o"
30KV IVE 1N34S N34S - IN3dS LNNOWY 1921rg0
ONINIVHIY 1N30Y3d HINOW - : jiva ol 139an4 .13o90ne NOIL1d 140830 103re0 139009
QLA IN3HYnD . HY3IA . :
- LNIWIOVNVYH JONVNILNIVH 10 _ LoZ 0
=== e ) B E ] == = == ®T ...
43sdv] "v3aA 40 § o0l S8 ONV NYHL . JWVYN ALIAIEOY  NOISTAIQ/LOIYMLSIG  ALIAILOVY !
L . - . . . m
92'0E°SL INIL . : mmmﬂammmm-wmmmﬂh 801 10474 O INOLiNOH 135008 : 98/£1/£0 31va i

IIIII EE e a2 s P T - ) - «

v.uoqm . NOI VL x0¢mz<xh 2170n0d OGNV w><3:o_z 40 hzu:hm<mun u»<hw i ) mmm.m:m.m_:"




ﬂﬁ..ﬂ-.lh -‘uwzin

_..__h._.._am_e.— oL IvE qullvd Tivicl

R LR ERE W 1 Jdavenilnlyn T v Gard
G .3,.:;7. SGul hivas Py idus = *1hlva % Lo Ldv ey AR
oL* Ty T LVan 11JTdA00 Ll adkLe 53800ed ol fedr tiw
a— . - .. : : .o RVl D% I PYR SN PO e | SRR W IR BB M ETH & I .
s
teeonat9gir(s? Jorvidlnlye il
. D N L IV T A 339N dblyn JAISGVCH SO INETIZ 00N -
. .. BathGUsGLE] SAMBUZATLY ROLIVIVILS D g0 LS Faddasil Lus
Lt - AL PR Py JIINYNILNIVH NEYHO waCLlS GOV 1NEATIND ges o
iy T N YA T T T TublNUY nulsoud ORY 1718, 1 :
o BET50G4GT2 ¢ STV ISLAVT Cut
vrt 05°200'654u%L ICHINAY NCELYIZOIA TVD L. 34D T
T s ) S LT LY I : uu‘qrg_thx:«hzq 153713 EINGD By, -
YETHLE'Ghk JINVNGLINTIV e ¥IEY Z[HJ1a LOVBERCD Vi
) T - HEr2l0%sTatE S3J40d 1DWMEIINEIVE 3EVLS VIRV 1S3E . BE
(0 T T T T s e e e — TTTERRVERDARTIEVETTT T 830803 JoweN LRIV 30vis vigy 2iialg B $4H )
-1 AR AT AL F LY LIVeLNCDd A3-HILLET 4C Tv55eS I T AVAORIY LvES
o - 29°1BL2EG49 IIdIINS puuzhm antintd £ds
" s omm——— " 4;,m.omrpxn=.a_ - T ~- 330A¢d JMvis Au UdAUaas B3ailN Tev -
. . LElteaZtosiver SHIACH LIVGLHOD *URI#0a Zih,
i - 2 B9 LI G000 T SYWIFOW LINAC ILVAS CSKEROR TEGY e
v : - : . TLTYZEZVEIGHD T SAVATAT Y0 ‘oNv¥ S IHoVCHdoY uVuL 3dls GLw ’
, o : 6T THI*OVEYL Sulvdid 3UvHEIENS B¢ 15V 0y '
GB*GEL4wNDL Y SUICINCHS FSVil IIVIKITS JGVe £5h
R ORIz e T ' ‘ SUIUINILHS "Ouy ol L tihid Ln
. _ NEMATAVEA LT ‘divdiu 3Su3 UNV mudc:hua Gun
. . THé9594LGh ORIIV3Y LJIINS e0 L0d $xh
el : :1-;:-::5;-IJiswuawﬁaqnuah@a : o TTOTTTTUTTTTIINOY vds 10ds B0 9iwly T ik T oo
- . , . Jam.mmm.nmﬁgw,. SAv0) Iv3S ALY43Id99v. {4
SL*0EY 8 SINIOP OKY SHIVHD On1IVIS ow . )
- ] t . T FHAETE L TELY S B o TAVIUIAY HU 9MI2A4Y civ’ B
S S ... FLtZeSteustes o Co JIv1e3s ONV 3AUAJY 09y
B . treteotviet N JUniall IAQHdW! Oui
_ema4wm.wi-.ajiql.:¢1-:x:..:.-: TR T TNV iveS  wlvdde T ey ” TToom T
: T L9%eLBA0RS . . 4417135 SSIHIS GAY SdNADTE VY
e R 1 5413 3301+ . SIGIOF ChY SHIVUD OLIIVIS Uy
T T T T I T T T R I OV L oo e AVIAIND au YBEEAETYT T bli
_HASEL000b60 Y © dlvady 3903 atd !
U 1 bt LAY 110 F1H3WIAVd SNEGAZTY v iHl L9
: : TR NIRRT T e e c_—— o IAY BN 04 " bug e e
vE226%2T01 2 +w3IPIINGS *SHIVED WIS bEC
e e . REREOITEESY . . ~SETVIS 133%S ¥O 04 (xEE )
CErROS R0 #0400 1955 10dS 4e dIHLS eie N
) R LA VTR T L (L - FOLVe) YIS A1v93aa9ve Wil
e o ,::lllrﬂ.¢mn.nnm.s=a...::.:1;;:.;;. . L. wSLNIGP GNY SWOVHD SHIWIS  _6eR o oo
i bE ZaE V(LR 05 / Avuda0 e gk113a97 LT
] Ha*t2eesingty . ¥lydIy 20vd HI uzl
. L S YL T R IUTA T o 1IN0V T4IY UhY IVAURIY il .
' : , ’ KNI AFFEOE B
i . .
P s e o S ¢861 ‘ OT WABNALIAS 4O SV : .
. ) NOILONNS ZOvHIdd A8 ZEVHHAS ALVLS .
; - . EONVNIINIVH ENILOOY §-4861
t .
Ct WALSAS INTHAOVNYH NOIIVHYOINI TVIONVNIA AP AV smue Ak A2, G000
LIV S TR R 1

GB«2f=b64d JLvi NOY
[ d9vda

NOILVINOdSNVYL OITd0Nd GNV SAVMHOIH J0 INIRI¥vdad MH¢HM

X

»

44



TognterntIvert m.:«:u.h_,. RLFEN|
- RE HCLLE SUIUTILNT FDan o
[FAS TR RN T T AL U e
. s T e TR R TA LR GVIRYY om0 4
- RIS R S
- R T T LT T ’ Loedn dIVava ¥ LULIVaAS ILEGGY HoiLDdy 5Ll
T L HC 11D daSHhl dVUL0n Len
- V5 TTLEOBLYE .,:h;yu NOLLIHS ENIANYINISea (T3
T nrTmTTT T T T T T eatrey gy T R ASAYNG CWWSLA weo ’
TI*Ea0'%n . 131149540 Y
L9°925%vR . ONILSIL GULns Pan )
T TR N L Ad IRV F.Lh A ’ RISl «SHALYYOADOYIN NEIL5DE 02s B
; ' : ‘ L AT AT A - NOTLVHISINILOY HULLDIS olG
o T ) R UF L FLL A u.zc;mMzhv_z_rxa.zq_mumwi. L o
AGTLLLveL96t IININILINIVA AUVHIOBOWHEXT TviCl .
28 vl ITI SIJLAYIS D14dvyl 01 sylvd3d AINIDYIAT 124
T ....E.:....i......-..!.....--xi;i....mr.nqh.a:a ) ' : "$304188 0L SUIvdIn AJR1%u Ik oK v
o ' T TlgreGr iy ) IRIAIAVS 51392000 01 SHIVEIW AJNHI9HING Lau
e oL T w0 rbgteult Y SIJVANNS INUYIWNLIY Cd SI¥vddb AdnI9uln] ZeH
T FCTRITYRIT TTRUTTOUTIOVENANS 3 3SWET0L SHIVATY TAINIONIND T R ] ) T ow ’
‘ygrepeLZEeYE Skivddy AINI9HIWI odit
"i L TEZHI9L40L Jldd4wdl Ul JONVISISSY gth . :
T . T o Tt T o ..u_:. P3N TYR AEVHIGHevalx) T -
der L
= ) T a9ven2 b9t 09 $IITAUIS DId4dvyl vioL
i i ] PR L 42 0 12 ’ SIITAYIS TTASRULSNOINVINITS LN~ "¢ " - T T T
3 o] EEEAL T4 LL-T TN S - SONINBYR INJWIAVY O3Slve 06e oo R
" RTAALTRTTS AINYATLUIVH NOTLYNIWATIIL L3VHLINDD 1T . S
| T - 1 3735 ¥ A LT T TR RILK IR AT B TR T L OVEIRG) B Y R oo -
J= BRI i kI CNGLLTNIMNTTL NEVENIVR 7] -
" o Ty e TTUGHYZewbb0es kT SIVISLS HIVLINIVA e )
ol .u|1||m«4~d¢4dﬂ«441|1-|1..:::i:1|-1..-ln, b I
e 6L YOE Y0L SNSIS QGIZITVUNYA NIVLINIYK e
it IR E4 LE RS SAYIS 3JIVIdIN/HIVAINS 1IVLISHL gL
w| T N T 3 & s - T e TOUSAIANLS NY1S IWII348 T 1L : T :
R T T A T R ¢41-1 L e~ e OILIVYANOD JINIL GHUNY gL . '
n T ’ T T T TR g0 8k T ) $401¥NNILLY _JTIIHIA NIVIKLYW G2 ) )
wl T T ETAA CLARLT e STUTTTTTUdEINGY §s4av T T e T T .
61"850%619 . . L wiIHYYd Av10dw el
" OTH99046bY 2 S+32804 JIVIS AS JINYNILNIVH 32NIJ OHvNY getn -~
T TEOTTTTTREVGR T AT AT T T ' ’ Tsduiviasinic et )
p..qoc.na~ ) JalHIS YNIAOL I 6L
LS LRL-TTLE HAMEG SSYKINBYA ALTIV123as uid
o T e govagseges T T T U ANENA TYEEN L a ALY 334s T T w1 T o )
L YEGLEIE © OMIJIBLS JILSYTJCRYINL ¢rL
6B 09T ALYNT INIdIHLS OvdY aNy Awlvd L S
) h oo N T SIATANIS DE4dviil ’ .
_ ¢g6T ‘01 43ERALIS 30 SV .
A NOILIONNA AYVRIdd A9 ZAVHHAS FIVIS
I . , . EONVNAINIVA dNIL00¥ §-vB6L A W36 Afde AP 30000y s
cmm_-:muw“qa nnd HELSAS INIHAOVNVH NOILVIDIOANT TYIDNVNIL Vilyrddteln
. NOLIVIBOJSNVHEI O2I14nd aNV SAVMHOIH 40 INIWI¥V4Rd ALVLS : Y



est - B . -
- : - o .. . .
e — : R L, e e e e g e et v i o e e ¢ 1
{ee : _ . EstuLee Z.m...w.n $340L10N3dX I JINVEILNE YN AVSOYUN IN1LAGY IVADL
w .
o T T T -,....-..:-.ﬂm..?.?ni:.i!-! — s U ladwlvd¥l TEiRNTHEs T g T T T T e
Ve : oL'E8vsZer T SNIVYI-UNS NIVIHLYH w0/GNY TIYLISN] ©oost .

: uuzdz.._h_.—qr e e

13 ' . : s
) 09*90Y¢9LT - INJH29YNYH 3 NOILYHEISINIWOY NOULLD3S vivid
eIl ! a6 19907101 GHd L16
[ — . - .l.l..l.{-:..lu.a.n..ncﬂuﬁa.«lr|i!l|I. e e b ...... - CWLNEVIdGHe T ¢fe - L e e
INIWIJIMYR ) zc_hd:_.w:;ro« HOLL33S

a1 ‘ ‘ )
T - . B ¥ AF-2+1 .:L._ T T T T T T U TN INYRTINT Y A UM IO YRIR TV IO T
i . egeeEsRtor SJUISUYOY DL SHIVAIY ADNISHIWI LT
5846654ELL _HIYO0YIdY ¥ SOHHS 01 SulydI¥ ADNIDHINHI R E 3

It
B T T e ’ uu_._.qzu.._..z.uqx AHYNLGHOVELNY

* " - s . . - - -:.‘ . — . .
N ) CéictLvéLEd : SITIAYIS JMd4¥ui vlui

. . S 6o VETT : T ToWI¥d KSILuAGT AVRITYA 16l
& ) : 2ETLETT gNLLYED ¥YITD 1)
SN9IS HSYR BeL o R

) - .wuu__:xur uu._u.:zh

fe | - T T $86T ‘ O ¥MIENIALES A0 SV -
: : S o NOTIONNA X¥VAINd A€ XMVHWOS AIVIS =

o Tmmmm e AONVNAINIVA ENIIO0M §-49 6T . -
’ o . AXIHSY M H Ay D3LSInD gy

P 38-21-60 ILV0 WO . . KALSAS INTWAIVNVH HOILIVIMOANI TVIONVNIA IS LAt

A " HOLIVI¥OASNVML DITdNd GNV SAVAHDIH 40 INEWINVAAd AIVLS o N




S TehT

el

T LTI R saVIRG

L dagd 51 WiHesy

Chevyd oty TLn CLIVaaL ¥

AEIe AN MY

spddsidat/alassl »3015 ISNLRIYvk

M IySALuvIvy

Salki

L1SCD ACHHECHL 2 1IN194s ERICIS S

.._..:.E._.,m._..fu

47

T T T e e ’ T LNTREG O ) Je 1L THIAZSICVA A THNCH .
_ i ) . ugrgy IAVES - STVIUIAva 359 D057 :
. o _ 2e Ll 15 *#3tu GINSNBD = Tslui ISVH *X404
T T T TSI s e e s - Togitgertou T OIeANIN INdRdlnvY
S 0021441 URELE _
. - ] S wl7d43% 12vH LE-0E1
’ 98" LIS )
- S T ’ - T ANT RN SUTISNVHL/SARSS ] HA0LES ASOUHuwr
. T Ll OSTSSST S VWSS
. Gyre 15C3 12341aiT vaah19%] 1uIGIS Iy .
2 . 1A Fvrdsiye WIZTVIAVES 3y Gy 2410
Feorn mmser o e vt 1 e e SRR | 271 23 ¥ SR L2 S L EPA UL LR LT O
1 . : . Do REGHLT IS ¢¥00kK CIHSNYD = ThlVE 36VH *x3714
_H;. et e e e e e LT Nelidy hieelmis
T - e USSR | L 1L O L U E B,

; : 66°9E3 3134200 211TYHASY

JO¥TedH dav 3AOHI¥-uLL .

A e v M AP R M A e A S

JunliGhgxd
At 1 :.:J:..

- - o e g A S S SR A s e R e e A W AR T S R W R e e W e e ) ke M S R - L W S m TR

Lo .:_w..-:. R .. e e : . ’ vt cl
,  SHurrleiidag

- — 400D NOIIONNd XY _ : ot
$30¥04 FLVLIS Rd QIAuOIwAd SIDAC0Nd moﬁzmHzH«x b
. TR , STYNLIONIAXA ZONVNAINIVR - S



Surtigr et
' GRte
+ 1L L19%uy
Ay * b
wu*t
GETLEGELL
L ULS6RTYT

: ’ aptivgsl

Tulhdh IMJualntd

el al 24733

A0 Nadfln LLY S5lata

PLv N 62 T7 dadal Ldb a5 30 42000y 100

Lv3In E04 10N CO0ged UXITI R N

A1L5% 1) 1ol SWlsidve L4 G

ALTIR2°00 - JL Tvihayy

HUES Il GsY Y .Féqx;mq

G = LhIwkv3dul JIvasns add 3LY

< JCT

TORYO03 17as JIvuIN0enCle

o T T T e - - - na*eht
N ) e . voceul VLRI ANGRd 100
- - - Tt o T . SIntof ¥ S¥ovud Yivis-eed
e o g e : : . . T . Co
. . ,. e 2 OOIEL T L L R
290654066 SHIASHYBL/LANSST AJULS ISNUNIYVA T
TImRow AT mE mrom e emmem STomTmTRITm mmn S o e ) GOTu59é§ S ANTS onLt I
e e 2R JELTOSNRS LI TAE LA LS
Hw_ _ . 12 812 1502 12361U8T HIILIOHT LL3U15TN
b T T T o NPT #3310 10NE sdliud 0av ST0C. du k3
T o L e ] . L _uEt9puty hoHU SATU ZE MHIuAINDD Awsnold gnaw 0
Lo ubydl AL¥LS NI = W10 w]d
1 Potmmmmommm mmmmnmm e e T L AN LR SHAMLC = SEULDIVUANED (L $Lh3RAvo A
T ..-.“ Tit09itvel o oo ZATL VINAZEI0YA Alael
L1t vi WWINIR dhdwalnng
T : o ' oo DDA B AR *24d CSHIRLh - AONVEALNIVE buaabzru
.,. - e e o T T T T e ey TR s e
: SHenllGhIo¥ ) au 4330

¢ 39vd

mmomom ALVLS A9 QIWNOJYAJ SIDHALOUA muz<zmHZH¢:

.

4003 NOIION(I A

SAUNIIANIIXE HINVNAINIVH -

LT

b

48



[ R TR

FARE AN AN B4 PRI TT LS WA IR B TS A BN [T B

: . bL* Ll AMA/S iRt
AR} BUCHs GRLTIY URY TSTATUS PReaSiuia
ot latnt IR {78 9} .45_\'.c<= ATl

vitulyrg . . AR ANGE ENIESIT S

L¥CD W J0assdlYis-dce

WZLBEEGLLL]
T . R TATE m . Loadien
L B Y A 4 J RS % LAN A C SBIASTVEL/SINSS D FIOLS ASNCHIdV
oo . wild Wig Iv1LYed JL¥LS-NI[ *T3AVHL
T . Tgortawety 0 T L o *Auds 9MELS AL
L sl!:.e.:.i;-::....Amnﬁm..::.=:i- ATE J94VHD JSvd ATHILOE. .Mzazauuuh
DO he X34 HGW TIX] 1510 SHOT - IKumdI13L
I S ’ SHIVElY Ludndligd duus
T geemmeeed 3 vnagsanmees
: - _ 92rsoas9 1503 LDIWJONL LI19HT LINIUIS Iy
TTTTTII e aggEy T T T T gt g S
e . fwesz T 34945 N1 = 39VITDe YD JLVALUM
TL LG8 6T ALYLES M1 - K3IIR WA
- .‘:-J. R TH P NOUdd 03179y GRY LS YATUS C RSN Y
T JUS . u3WINuaY 141333y _r3td adé 3LVLS-NI
RI*000°409%1 AHLL VINSZSIDVA A BHOGH
rmTmmTm T o omoT B T EET TN 03 ENnS13d4 AU A1 A¥IAETNE ¥ 1HD1434d

: P e vt nn...unn.wln..nnlnul.u.u..-.-uu..!.m_H.q.mumw.inunnuu...:|||||WMM_MM._.='_.,..“._.M.M..|ns-u....uuuuununo...........un....u
SHeRLIGh Idx ) AN L D3PIy

i S AR e S S T S R S W D S5 DR D A 24 R R R R R Y MR S D W D U R e e ek e e e e i e e e T SR R R M T R R A TR Y B W T A R TR R . R e e R TR e e P M e e W B T PP M M R WY W e M e e e e w

.

4000 NOLIONAS A :

49

SEOUO0A ALVIS Af QIHA0IWEd SIDAL0dd moz<zmHZH<z
SAUNLICNI AN FONVNIINIVH



e - - IR
titsag Suid% VHLZSIALST W3ohE IS0 MLy
. TR RTRYY o SIS PR S A FVARUR A S FIITAT
: ) ; T ORTTuL9YG ALFLETY pzm:;~:cg
. E*OEGLE 402003 DL TV
: . T LIavE L ORI A-ELE
HY*RA986 T
SRR ) o TEmmmmmenme e o N HueHIL SN3iSIyal/SINSS] HIULS ISAUHINYN

3 B A LA

2RehyY9sy

LS RUFPERRET R LI

IVININ INIeclnud

Amemom s s A S otEMow i in i Hal A c.... - * e ;.ml-mn__ma-._ o T ..Mh.unbzc._u .U.—..—,.n—f.:.wmﬂ
S . . : ¢ e e < e R S . 8101047082
: e e et e - S8°1wstl - o . .
) T 00°05G* 1 SHIASMYHL/ZSINGST ¥IULS . 450 HAuvA
— - - — I...r‘...... - am .|..k..l...|r.¢ .l.— — . .- —————— BTN PRI |—¢ .—.z.l._m . qurnwzﬂ-u .. - ———
e e e e o ' : . , SHI¥YD Tvds-we2
’ (EAAE R 8¢ SYIASKYYL/SINSST HICLS ISNUNIdvA
e o e e S i e . o1z o1l 1MAr 1LV
e e e+ et . REUBLS LTI LU
LR L9 E WENIE ANLAdINYD
RRT R omorommomrrammocoa s mmre : T e e B i B - Cn,ul—edm —‘_L.Vm-. t: Guhlf‘ﬂnﬂ .
oL LIIIIITTTTInTITTI fipbvinisuimioiviivineutgivinipiiiotuisieih b LR ;

l1ve Gl
SINNLTONIIKS 30 12307

e e e e e e o e e oo o o oo oo oo oo
| | _ 00D NOLIONAJ AE - . .
 SEOM04 AIVLS KE QEANOLNAJ SIDAFONA EONVNAINIVA .., -

SAMNLIANTAXA IONVNALNTYH e

% 39vd

50



JLevyutod

niuls wm:_‘_...—.._cw..

g7 000 S m_*m.:_..,,._.:_:..\.u._:;..._

K4 Y SR il IMGELSITAVIVE

5

Bavls N o= M9V Eila D

L AL ]

LLTREGAY TR PR R FFAFL TS W R EREAT

LT3 AL Jqﬁzum INGadlngd

0302003 QLA HALY

ACTIAAD hu

HC kot yl

(SRR Y AN . SUIISNVYL/SIANSST #Juls FSIILHIavA

‘§ibvg HivdId AN STWHSES Digsvul

divis wl - K31U wid

00°00¢

12°CL0*H AGIL TWNA/SITEA ATUINOK

So*2w 7T T T TTEYOUINLLGN AN Y v anLyn 1INT 41vIH

LY uHYS ] WLL3Y INFudIND]

LetLey *313 *ONLIMCH - JINVYNILNIYE LOVHLINUD

sGo0aetue

BE° 5Lt Yy SUIASKYYL/SINESL AJ0LS ASALHIaVF

go* K11 VINA/S31ETIES
T oggecditel Trlt TUA/SI9YA ATHIUH

1562 U IHO1344 Ab 41 ALIALIID ¥ L09Ed

cu*yanty AvI&IY INILd B

.....>.* Caluy

m_q u

JiYAL NG

GNITIAT B-31E

SHE LY SHL-0ug

R G e e D W A U P8 AR v A TR R M A ey M e A W N M Y N A A e e R e e e e e e e e M e e g ke ey b o dh wh  m mh  E E e  Me p  e E A R e A R ke Ak o

5 J9%d

Fulilltdax3
L33rue

vo Gl
SIANLCHTex S 40

.

d403 NOIIJNNA X4

- e G A O A AN S W S N A M G MG AN A S R SN A e T R R R AT R T R R R e A W AR M MR M W N M T e e e T W M U R B R e N e M A W R R A R e e M e M e W e S e M R TR P T T T W T w M ey bk B — e

Sd2¥04 HIVIS A9 UANE0AMEd S1L03Aroud muz<ZMHzH<Z e

SAUNIIGNIIXA ADNYNIEINTIVH

wlful

ol



Ly*i5tsenn
Ut TNy

LOTOHELY

o

JELS SENCHIAYE

aebd TMed7S IERTINE

Jpvle. o= Wil nid

- n¢.¢_c.c__ Seli 1IN3455978 ATdiow
. . cuTnl SlFusLL 2060 50003 TvEddas (000 S3da
~ HBTOLLY un WLHIR Lhara i)
1902 Wis II¥0II0Y-buy
v UR2S Y1
e et e WETIERiL TSETSSAVUL/SINES] 22015 DSHitIavn
) o . 0N 0% anll 103750060y
L o LI P T Jit 1L FNEALSITEE ATANNGH
ThoTmmrT T TR T e oo T olEreuGhs TvanIy QHIng bt '
e e e e o . . 12 AW 1 IANKIY-vag
) "y SGE FWIL I/ ST INYTIYS .

9z i1

V7Lad INFaglnug

e . Co o : N C U 3HNLE3L JAGHaRI-PET

20°001

00yl *A43S 9ullsal

s e e e memmee s e e ‘ i1193y s§iatn \ RO =g s

v eLsty

o e et e e e e e J.6SIUTEL | SWIJSNWWL/SINTSD NOCLS AsnoMIwvA
ITAXA : WININ LNTuelnn)

515000 7 LA0VND W IS-nex .

Illllllllllllllllllllllllllllllllll.lliill.llI!lfl!‘!i'llillllillllllll.vll...lll.illlllllllltll!tllllfllllllIlllllllllllllll‘Illlllllilll

JLve i . ' R TR IINEY &
SdunplEYTex] EIVI §ale (MUY

. e e Sk R e A e e e bt T A e o e e e e b e e

L Y L L L )

P L L R

. : . . . 4d0d zowwoz:m Ad . . :
9 39ve g : - §30Y04 ALVIS XM UaWW0dudd SIDA[OHd moz<ZMBZH¢z LA P
SHUNLIANIXE HONVNIINIVH = o o

52



LEEINN:
CXR LI
L0°Ciy

0Z*7dnt*E

L . e T sReZHE

Jotole

ST
[or— - - oy - - - - - .-.. e . -Mh.ﬂﬂ.ﬂ
e o st

' . 2Ev 900

RS TR LT TTY

Fatyr

Shuunernllc MLl Adula 3o

R TR kYA I TR R I ITN S
Trihde INIne it g

plYz gL dNeans /45 il=-09y

Al TMAZSIUVA ATHNGH
TTAINGY Lliedealnw3d

JUVa 2 INGA 3LV T EGh

Anll NMdssiaes AumH

r;:q:ﬁ:m dos "Onel3Y-toh

T RIS JEYA ATRATH

#1¥dld J903/510H10d-0bY

e 26s FWIL 1M A/S 30N ATHNOH

T s e e Tt T o o ’ S5%IVEY VWML JAPIAING-4E
— — o ——— e —— - —— - e ok wemam e s e — e ar e h hl .. mﬂ .— -— - - - - F - - -
e e e e e e+ i o e vmmmnem R Y D) - , AN AN3eglnOI

. o ) } LVGD e 3 Q0aS/dluES-cab

. H LHEIS 1B

- - T ) e m et e e Mt A e e s b amm  iwe e s mem v . .. . . G-‘I x.— - —ﬁ..—hqgl - .

T Thom o o mmm e t . _ "1vc o1 Jeniiungead _

SIuUNLIUNIIX]

. Y e e . .y N B A B A e S e D e A e = e A S R e ke e e e R e ek A R PR S RS M R e R AR e B e e M dm T M R A W W e

530404 ALVLS A9 (QINE0L¥Id S10Ir0dd MDZ<ZMHZH<E

L uuqa

39 122rvn

#A0D ROLIONNA AW

LYY WA

mmmzwﬁnzmmxm moz<Z@HZH<E

.
4

53



lh*[sater

AR LR | R AT P AR LI BT EN U TR 1 P
ELoNUHYY. . o N BT R PV VTS PRI TS
aLTc¢le FECLo i o~ 2U¥3TEN av) u»«>_nm:
cnlaa¢h=¢ RPN U I R PARLIL RS E AL
ostult U LRE3NA Aw 4 A=IALTI0 ¢ LKDLIYES
Ti1°gev* It Tyik3n wzu;;_scu
T - | - o . gutit- PE: AGVJg. *T1TN30ED

R . L3430

“itlva vIgY 1Sdd-188
- ... . - LR nUN.n-—
- - - . ) Tt Th T Tgtrse T e T dW T Indss savh A ano
, L ) o 1 , S uety- . , ) ) TriMld INIVeInD]

B . o - : © 9nlq3IMS L3IIVLS-TEE

: . . L2roeRte -

ST T T T s e e T - Y A V-5 ’ N AL ndssaavh Adaon DT 0T
T LT e e SETNYSNELBOLSTARE Y UG RSy
__. ’ , TVAOWIY ¥ILLET-12S
e e bLTIVEtE A
: I 1A L JERVEL/53n55] ¥I0Ls mw:;:_mmr.e:.a..
e e e e e e L ssTOLts WL TIN/SIIVN ATunoN
o o ., 6LEG9Z . TvENAY Phdnd e
T T T ' — T T e | R u>«=u>_:=«mu=u¢amaa<-mr¢

LitsLo et . T . .

e e o oF P A AR PP R AL P R N R L L A e e n S M N WS e e e M M L L e M e W R R T R A G e b Gk o e R B Y W W W A o M o B A RSN TR MR ML e

.I.......nl.l..., - - ,. | v gmramten s wmm < s 4+ e aems o ' CITRT vy Ll .u.._,_:_._.—t_ru.._.xu
SIFNLTGMIIN] ELL NN L

O . mn o m ke e kA AN D R R T MR W S SN e kg e ke b o A Rk L L S SN N AN A A R M R Aa A M A AR e ey ey e e e e M g ey ey e e i B8 A T W R AR e T AR LS
. I . . . 3 . -

.

| : _ _ 4000 NOTIIONNA A€ - o
§ 49vd _ - : | SA0Y0d FIVIS AN QINNOJNId SI10Af0Yd AONVNAINIVR “H/<t/nr
. : , © SEUNLIANAANA AONVNIINIVA . v

54



([ AT ]

' ) L1t

0o*ybd

. ST

e e e e e mwwei e = R . e b
- . ....u ..... PPN - - N L ﬁ.m—nhh-

o e e ptmmam e v s % s 1 hetnmn b Qetih

3 . o S 2508942 o InIL 1INA/SI9Y ATHRUN

. FE*Ee924t

:..:v..«._:\..:f... PILLS ASID Fuvd

Yo Ly fsedintd

2t IHlve JULROVLE *JSlH-cuh

Gl 3dY ..5.: Lh L AJUty JuNeltddsA

an bl 10475 30YR ARl
Ivindu INFadlfird

JONMTD AVAGATYD % T1LO-16S

SH45LVuL/5aNsS ] ANGES dSnuitdar

) S . UG WiRIY INIndlnu
e - T — T - . T Vi lvel WYULS/ Ld3AIN2-0LS
. : . e e G T T e e s s s s
LU S A . A M A . Anll ndssIowR Atunen T
L X . T TR A2 WINIE LhIed [0
— : O UPUR e e e S L WL TSR 09
e e e e . C 00¥EL . -
i . < S USRI L . e e . WAK3s Andedlnpy
INIJVISANY 1-DSG
. . 0Z°BESYL : .
T o o S . T B T 411 {13 S 7' FL-117'71 \uuzmm_ wibis dsAlHIgvET T T T T
e . ) TLiW ACTLYES LuGIkNI-2L6

. o e e e

VG 6L
SIuNLfUNddand

Jentlondioex3
40 1LYy

- . gy S e e e m e S e e R L PR MR N A e e AN e e e R R e A R W R T e W mh b b o e o i SRk g ok e e e e ek e e e R e T T e A Mk e e o D W M NS M A wmw he

6 39v4

-

- PN

q00d NOIIONNA XH :

SA0M04 FIVIS XY QIWWOA¥dAd SIOAroud moz<zmHZH¢E STy

SHANLIANZdXE mUZ¢zmhzw<= : : ot

55



LAV ) a4l

aut oy . LA

A D B TIE R PR T F IR

SINOTS LIV Ll A-the

. T ) Gy eyt

ufegsetul SHAISNTHL L ANLE] ATGLY DSHUH gAYk

18°%0€s T AUl TINAz33IHY NS
) - - T - N -LIN T F) i AEL TTVAZL IG5V ATakuH
i o L .07 S o e Tvlade AMdadInty

16y $31TddNS IWIA0LSND ORY 9% 1UTINY

sASLL alvaidns1IVLSHI-E88E

—— ¥ Q.Noﬂr-ﬂl PRI

RE*EHG - JIrAE35 7140 3n0D

T | o : _ . SHeLYARILAY MIVINIVH-52L
. LerseLe
TTEmATSSSS AT mmmmAmm st Snmn o rammes .I.u....l. TomARERETT reSodmms A marmrm e . N ‘xﬂm—ﬂ.fnm te |.._.5._h .._...__.u...._\m.b__mq..ﬂmw ! o
S PP SO L L JUNURTRURIRe. £ bk A R AL R LT

e : . TH* 4§ G MvlHl3d IRINoIN03
dinldiais oviuzihivd=tis

: S s R e

66 L5

TYANTE INIUalntd

. , _ g . ) CALA CONTMUN - ADAVHIRNEVH LIVULIALD
T m T ' TmmTmr R mmEm o o o ST Jonwetvive TIInsYHI- 029

41Vl vl Codunl1thdgad
SIunITunNIgxl AC 1331040

llllllIIllIllllIllll!llllllllIlllllltllllllltlllhIIllll...t...l..ill#l........lllll..lll|lll|l||||l|l|Ill.t'..illll..lllllllllllllu..lt...t-.lillllllll

_ : HG0D NOIIONOI A - . .
Oy d9vd | © $EOWOA ALVLS AG QINIOANTL SIDATOUd ADNVNEINIVH  i/cts
: SHUNLIANEAXT FONVNAINIVH o

56



fooSTUNIAES AvSH2IN

cd*oLe o) AL bl

LG° Zh2 W 1

. G0 uue o Sl AELIMNLE = GLeToallbyn LDenihCl
uoTHi- CWle AIVTIM Y4 4M3L03
. eld" L _he__u._.._.cue EYCTHY I IR T R B R YRR
. _ EOELVEINATY *INTwu=0bE
oo greacitivy
. . 1 GL0%LYE SU2IENYHL/SINSE ¥IULs SSHuFevh
e e e T T T T ’ AT Y AN U BEuvd wivd3In ONv .u..“q?,muv...n__n.._m__r.w
U Ll L S a3 snisy

YOHLELYY Jt T 14,5149 7%8

T T . T T ggdgns T THTIIL M1aND YeInivd eNv $700LT du tkze

00*Gde € NVHL 5507 LEIWGINET AVHANDIH LH]Y

o o T 162569y . . ISRIASHY EVIN9IY
: o ] _ . ey A 1 L1°) & B .:,..;.-...a;.i.w.._m@“ww..3.-... ELLERF TR R TR 7Y 7T
e e e Aot e ot e U e - LLALLTAA N . L Myis NP - W0 439 C
) = A L . :.Z, . 301 9NICNTIIND. *$3117ddNS dOHS IS fH
' - ' 1 e T GRE T T T T T T g AL RR T dSdwnd T T T
.:.;;.!.--:e-irbanna-:aaxla.|-n . bETsewrlen o FWIL OWNI/SIOUR ATNOH
o . ) e o o g9t . . T duvandvi
— _ e e S TR G em sm e VIR L TRy
e e i beezL 2 3SIANINLD LON STINAANS WOIWION)
B ) T T o . 00°uHe ‘ o 4214435 1IYU 340D
- " T T T e EET T VELTTVENTRDH T ..&a«ﬁ Wive 13v¥inos T T
e e L oSt Inery ) Kb AQVIR C3ILIWDNGLD

[} L LS FLVINLMIIY SE0NLTGLIdNT J0 JINVEVITD

T C ‘ JLvE ¢1°
SIUNLICNZIR S . A0 LO3APAD

-

_ _ _ _ AG0D NOTIONNA Ad _
tE3owd _ B 30404 AIVIS XY QTNMOINdAd SIOAL0Ud SNVRAINTH s
. SIUNLIGNAAX3 EONVNEINIVA S

57



Lt GLLve SUIASHEal/LdnL ] A3ULS DSNERIYYA
PR AT L._.w.u.f..u dud A et YAl 4l
weey - BT RO R ESC I B4 IR TR IR TIL S N B P Y

It bztll ) ) .:..:. ANNETASI T A AN
ST T : . - : AT : - Wi Gy EH2DT
APETTT T L TS HOVA ATanei
PO . S A YRV IID CLNIVL TOYLVELNT
R o o _ SR TLIN . CWLLTA LNakd I

JLAUIS FId3731 *ISEn-Tul

e e e e e vt t e tamiamions s am e e e o a Li*9YE ;
e o ewesez IWIL VM IZSITVA ANENCH
e T T I N e }
e o L _ o ] ) ] IHLYY ASTINNGD ANI~T6L

got Lty *313 ONIROH = JONYNIINIVH LOVHLNGD

- . ) “ . . !A.J.. !Hi:: . DTSR J. . . - . . . - .MI=AJh i . . U #@h

— e - , i ,.~ - - — e = A — ll’l?"“‘lﬁm‘ﬂ ————m it e i e e———— . - . -— b - — = —— am = — -
e N L £9Twel 3KIL 1N4/SI9VA ATHNCH )
T T T e o ) ‘ : o WAL Q32 LIVORYA LNH=-E v L

!w...i...i!i e s mn ber s ..........l.|..|.!.....i..l.w|-.1............l:-n L e e e ae U uLepdnee . §5348i L 9anssT WILLE uw:.cxuzq.:.

— DR 1 bt 1 [N |t T 0 A F L E [EAA L

go*gLt Wd 131 0l Yd4INDT 0NV STUOL S0 LWTY

o T ot o TR T I CO3hIL VIR0V A0k T

llllllllllllIllIllllllll|'l|lllllllllllllllf!llll1#Illlltillllllllllll!!lllIIIIIII!lllllllllllllll!l'!llt&lllllltii!!illltl!lllltlll

comTmmm oo s e e T T tva 61 - FBNLIEIIND
SHLIIARIINT A0 133000

T b e e i o i et ke e by ke e o e e W A e e AR S R e e A e e P S R A e e e e e e e O A S A e e e

. v A 6 Y W e D S 9 A S e W A e e o ol ek e

oo v * '

. | | o 4000 NOLIONAZ Ag .
AREELE | - $EUO4 BLVIS XY QIWWOLNAJ SIDA(ONA HONVNAINIWR  **/¢1/,
STUNLIANAAXT FONVNIINTVH _ v




kz*gep*eszi el
S rAFTIRE1Y
SIIV4dNS N IOTARN

Sh*h G\
YT BIivR.
Lesid CTHSedE10 ISUM
: _ ST T : i1 10834%2
SI el N Tna d e 1ot

- 2@00 NOIIONMA AH - .
£1 3ve SADYO4 FLVIS ¥ QEWNOJNAd SIOAF0Nd ADNVNHINIVR
_ STNLIGNIXA TONVNAINIVH

59



60




APPENDIX C

INSURANCE PREMIUMS

61



62



cg/1/6 pPIed SITISTIEAS *D°D'd
uody) paseqg GR/0E/6 2uog Iioday

4l

£40° Y0068
#e8 = 0€9°08L L8 0£9°08€ * L6 £E8°929°T$ E6L°ESL'SS  £90°700°6$ 8E8°21 1STVIOL
75€° LOE oL/t *aaa
3¢ - CEAAR AT YeT ITI 80L°0Z 915°06 25€°L0¢ £EY OH & Vi
086°86Y _ 0L/6 *24%
*16 = ScTvocy cC1'ocy UE'TS ¥8L Oy 086°86Y 699 O 2T ,Ha
71079t . 14/8 343
wmi = Z2LhoE 2TL v0E 02" %02 $TS* 00T 2L0°292 oL OH T 1Ou
cT0'SE 778" 348
it = 71275t 212'sE L56°¢ €6z°1¢ 1o*cE <8 “OH, ANO .G,y
vze . 666°L1E £4/8 443
L€ 99T L€' 991 15%'sT LT60%1 666°LTE e ££Ad 3a
265 9vE €L/6 "d33
186 = B66°07E 866°0YE Lvzi9e 6L vog 765°8E 919 v AR wdu
¥LL . OET'67E yL/6 *dad
0TY° 492 oTY* 197 ZE1'Y9 817602 OET*6YE 9TL SL AT uBu
496 . £96°61€ Si/6 “did
087 90¢ 0%3*90¢ vES* 1Y 900*592 £%6°61¢ 9ET* 91T 08507 669 9L K uH
- . ¥60° 6YE 9¢/6 *da8
6297 16€ 629° 16€ 6L8°ZL 0SL*8TE 4960°69€ ££9°sL 194 €22 ozt ITRTEN N
%98 - 1vz'Eny tife *aag
60" €8 6%0°£8€ 820'68 1Z0° %67 T EhYy £8S 61T nE9'EZE 868 8L Ad ulu
- . %9249 8L/6 *ddd
Z65°0%¢ Z65*OYE 765* 1L 000°69¢ 97 T9 60€°85¢ 556°€8E 0g6 6L Ad M.
198 . 1€0°599 6/6. *dad
STYuLS STYeuLS $Z0*95 000*9T¢ 160599 92162 $06°5ZY £18 08 A ,Tu
%08 - £95°€69 08/6 "d4a
0007455 000" 45§ 000%cL 000°18% £95°€69 £05°602 950° 98"y 658 T8 A3 ublu
266 . 02Z°L8Y 18/6 314
000°LL9 000*LLY 000°86 000°646 072489 688° 16T TEE 68y 506 28 A LN,
2891 = LYS€08 : 78/6 441
D00 ESE'T 000°ECE* T 000°TLE 000°Z86 £95°€08 1194222 9€6°08S Sv6 £8 Ad ,du
229 - 000°5€0"T . £8/6 *ada
000°EY9 000*cY9 000°%2Z 000°61Y BO0SE0‘T 000°Z0E Q00'EEL 866 8 Ad by
vge . 000°9%Z T4 v8/6 *da3
000°SLy  § 000°6Ly § 000121 % 000'%SE & 000'9%2' 1§ o00‘02y  § 000928 $ £00'T S8 Ad Y.
OILVd = HNINAdd AN TVIOL SHSS0T ¢Id SASS0T 434 SASSO’L aHE HNIKIYd WNIWIAAd WNTHAYd SHIVID 40 {a01aid
85801 X4 Q3IAIAIA SASSOT =HIONI Y10 ~HAONI 'IVLOL =a4NINI TVLOL LAN JAN 1104 LIN HALHAN AD17T0d
QEMUNDNT TVIOL *HVIT *NED 104 01aY V101 gVIT °HED *r10d 010V TVIO0L

NOLLYLYOdSNVEL 3I790d ANV SAVMHOIH 10 INIWLEVJEQ FIVILS

= NOISIAIQ ADNVHNSHI

rl

63



64



APPENDIX D

DISTRICT QUESTIONNAIRE
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Resource Commitment To
Seal Coat Contracts

Total Budget for 84-85 year (Seal Coat Projects):. §

Toﬁal number of projects for 84-85:

Activity Time Required Persomnel
per Individual Required

Monthly
Salary

1. Program Call

2. Submission (List of
proposed projects)

3. Project Identification
' (Limits, length, width,
ete)

4, Generate Report

5. Prioritize Projects

6. Approval

7. Plans Prepared

.8, Advertising

9. Contract Management

10. Bill Paying

11. On-8ite Monitoring

12. Clerical

%7,
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APPENDIX E

-CLIMATIC DATA

0BS = OBSERVATION NO.

DN = DISTRICT NO.
DP = DAYS WITH PRECIITATION
MDPC = NUMBER OF DAYS WITH CONTINUOUS

PRECIPITATION
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