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SD PRA BADL 10(7) Dillon Pass

RECOMMENDED PAVEMENT TYPICAL STRUCTURAL SECTION

Route 10 (Dillon Pass) MP 23.0 to 26.5
Crack Seal
Pavement Patching (Type 1)
Double Chip Seal Designation 2C (first layer Grading C followed by D)
2 inches HACP placed in one lift

Route 204 Conata Road MP 0.0 to 1.6
Crack Seal
Pavement Patching (Type 2)
Double Chip Seal Designation 2C (first layer Grading C followed by D)
2 inches HACP placed in one lift

I. INTRODUCTION AND BACKGROUND

This report presents pavements recommendations for SD PRA BADL 10(7) Dillon Pass
portion of the Badlands Loop Road in Badlands National Park. The report addresses
recommendations, findings, analysis, and discussions regarding;

Pavement alternatives

Existing pavement and subgrade conditions
Field investigations

Laboratory analysis

The project covers a length of 3.48 miles of Badlands Loop Road, beginning just east of
Conata Road at milepost 23.0 and extending northwest to milepost 26.4 just prior to the
intersection with Sage Creek Rim Road. This report also includes a pavement
recommendation for Conata Road, which is located off of Badlands Loop Road at milepost
23.76. Figure 1 on the next page provides a location map. The Dillon Pass portion of the
project is shown as SD PRA BADL 10(7). The project portion for Conata Road 1s shown as
Option X.

Badlands Loop Road is also known as SD State Route 240. Conata Road is also known as
Pennington County Road 502, even though it ts indicated as County Road 509 on the location
map on the next page.
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Figure 1: Location Map



SD PRA BADL 10(7) Badlands Loop Road

Badlands Loop Road has been the subject of several investigations during the last 20 years
by Central Federal Lands. The first is a 1993 Materials Investigation by Wayne Folkman,
submitted as Report 93-12. It investigated three areas of Badlands Loop Road with Section 3
being the Dillon Pass area. This report contains pavement, base, subgrade classifications and
R-Values for this section.

A follow-up report produced in 1999, again by Wayne Folkman, provided less detailed
information, but covers the entire route including the Dillon Pass Area. It provides
information on the pavement thickness, base depth and subgrade type. It also provides a
pavement recommendation for the entire Badlands Loop Road.

The next report was produced in 2004 for the SD PRA BADL 10(5) project. It was prepared
by Michelle Cline and K. N Gunalan of Parsons Brinckerhoff Quade and Douglas, Inc. This
report covers the sections of Badlands Loop Road on both sides of Dillon Pass without
investigating the Dillon Pass section. This report contains information on the pavement,
base and subgrade to depths of six feet.

As indicated by the number of investigations on Badlands Loop Road, this roadway has
continually been a concern for the Midwest Region of the National Park Service. The Plastic
Indexes for the subgrade in the Dillon Pass Area from the 1993 report ranged from 26 to 56
with Liquid Limits ranging from 54 to 90. All of the R-values were less than 5.

II. EXISTING PAVEMENT AND SUBGRADE CONDITIONS

Badlands Loop Road

The existing roadway ranges from 26 to 28 feet in width with paved ditches and asphalt curbs
at various locations. The existing asphalt pavement is highly distressed in areas of frost
heave and roadway subsidence. These areas should be sub-excavated to restore the integrity
of the roadway. The remainder of the roadway is in fair to good condition based on the latest
results from the Route Inventory Program (RIP).

The RIP data provides information on the distresses that affect the pavement. The cracking
distresses for all types of cracking are very low with transverse cracking being the
predominant cracking type. The longitudinal and alligator cracking are localized and
generally occur in the areas of frost heave and roadway subsidence. The rutting throughout
this section falls in the fair range. The ride condition is in the fair to poor range with spikes
in localized areas. Much of the detrimental ride is again caused by the frost heaves and the
roadway subsidence.

The average pavement thickness in the Dillon Pass area is 6 % inches with depths ranging
from 6 inches to 7 inches. Underlying this pavement is a base material averaging 5 inches in
depth

The 1993 and 1999 reports give the average thickness of the pavement as approximately 4
inches. Therefore, additional pavement of 2 inches and at least one chip seal have been
placed in this area within the past 10 years.

Conata Road
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Conata Road is generally 24 feet in width. It has a pavement approximately 1 % inches in
thickness, mostly made up of cold mixed material and chip seals. The base averages 4 inches
in thickness.

Only the first half mile was investigated for this report, since that was thought to be the
extent of the Project at the time of the boring. Badlands National Park has extended the
pavement to the Park Boundary. This added mile of pavement has only been analyzed
visually and with the RIP process. It consists of cold mixed material and is most likely
approximately 2 inches in depth, similar to the first core location.

The RIP scoping report includes all of Conata Road. It indicates a pavement with little or no
cracking. However, the rutting is in the fair to poor range with the ride in the poor range.
Two pavement failures were noted, one in the first portion of Conata Road and one in the
Yellow Mounds Overlook Pullout.

I1. FIELD INVESTIGATIONS (2011)

Badlands Loop Road

On March 30, 2011, a drill crew from American Technical Services of Black Hawk, South
Dakota was contracted to drill both the Badlands Loop Road and Conata Road. Drilling
started on Conata Road and continued to Badlands Loop Road beginning at milepost 23 and
continuing northwest to the end of the Project. Beau Williams of Central Federal Lands
directed the sampling, took possession of the samples and logged the information from the
borings. The weather was generally overcast and the ambient temperature at the start of the
operation was 30 °F.

Pavement, base, and subgrade samples were collected for laboratory testing to determine R-
Values, gradations, and soil classifications. Thirteen 1 foot deep cores were taken to
determine the thicknesses of the pavement and base. Three of these locations were extended
to 5 feet in depth to determine the quality of the subgrade. All boring hole locations were
determined by FHWA and were chosen based off of visual areas of distress. The field
investigation log for this site visit is in Table 2 in Appendix B at the back of this report.

Conata Road

Pavement, base, and subgrade samples were collected for laboratory testing to determine R-
Values, gradations, and soil classifications. Three 1 foot deep cores were taken to determine
the thicknesses of the pavement and base. The second location was extended to 5 feet in
depth to determine the quality of the subgrade. All of these locations are within the first half
mile of the Badlands Loop Road intersection since that was thought to be the project limits
when the coring operation occurred. The field investigation log for Conata Road is in Table 2 in
Appendix B at the back of this report. Additional photographs of the boring holes and soils
found can also be found in Appendix E.

IV. TEST RESULTS
Badlands Loop Road
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Samples were tested for soil classification and R-Values. Base course was collected from all
of the core locations. Individual samples from core locations #2, #6 and #10 were analyzed
for soil classification. The overall combined soil classification for the base is silty clay with
a classification of A-2-4(0). The Plastic Index for this material is 9 with a Liquid Limit of
24. Material from all locations was combined for the R-value test. The R-value for the
combined base material was 80. Another R-value test was performed using a combination of
asphalt pavement and base material for full depth pulverization analysis. This combination
consisted of 75% pavement and 25% base. The R-value for this combination was 79.

Three samples of the subgrade were collected and tested for soil classification and R-value.
These samples represent the material found below the pavement from 1 to 5 feet in depth.
These materials are all classified as A-7-6 soils or fat clay. The Plastic Index for these
samples ranged from 50 to 119 with Liquid Limits ranging from 72 to 142. The R-values for
all three samples were less than 5.

Conata Road

One sample of base and subgrade was taken from Conata Road at milepost 0.25. Both
samples were tested for soil classification properties. There was not enough material
collected to provide an R-value. The base material is a silty clay classified as an A-2-6
material. The Plastic Index for the material is 13 with a liquid limit of 37. This material is
similar to the base material found on the Badlands Loop Road, so a similar R-value can be
assumed for the base material.

The subgrade material sample represents the material found from 6 inches to 5 feet below the
pavement. This material has a plastic index of 22 with a liquid limit of 36. It is lean clay
with a soil classification of A-6. These properties are much better than the material found
below the Badlands Loop Road, but not enough material was collected to run the R-value
test.

V. PAVEMENT RECOMMENDATIONS & DISCUSSIONS

Badlands Loop Road

The average daily traffic for Badlands Loop Road was calculated by using park traffic data
for the Pinnacles Entrance from 2006 through 2010. This provides an average daily traffic of
255 vehicles per day. This is actually below the 20 year average of 285 vehicles per day.
Various values are available for the amount of heavy commercial traffic. These values range
from 1% to 7% trucks. For the analysis for this project, we used 93% passenger cars, 0.5%
buses, 4.5% recreational vehicles and 2.0% trucks. These values come from the
Geotechnical Report for the previous Badlands Project SD PRA BADL 10(5) Project. A flat
growth factor is being used as supported by the traffic counts from the National Park Service
for the last twenty years.

The major concern with the pavement for this project is the quality of the subgrade. The
subgrade soils consist of fat ciays with high liquid limits and high plastic indexes. As shown
above, the plastic index for this material is as high as 119. This material provides an unstable
platform on which to build a roadway structure. The amount of this material makes it
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unreasonable to remove and replace all of the undesirable material. Therefore, the question
is how best to build a pavement structure while using this unstable subgrade material. This
becomes the overriding factor in selecting the most desirable option.

Option 1: Full Depth Recycle with Asphalt Pavement

HACP (3 inches) — Asphalt Pavement
FDR (8 inches) — Full Depth Recycle
Structural Number — 2.28 (2.23 required)
Grade Raise — 3 inches

Cost Estimate - $338,380 per mile

This is the least expensive option, but is also the option with the most risk. The advantages
of this option are the simplicity of two main operations and the low cost. The disadvantages
of this option are the grade raise of three inches and the risk inherent with the pulverizing
option opening up the entire roadway and placing construction traffic onto the subgrade
without a pavement structure. The risk of this option is further increased with the possibility
of moisture getting into the subgrade. These scenarios could lead to a large overrun of
subexcavation. The estimate above does not include any subexcavation.

Option 2: Pavement Repair and Overlay (Recommended)

HACP (2 inches) — Asphalt Pavement

Double Chip Seal — Stress Absorbing Membrane
Crack Sealing

Pavement Patching ~ Type 1 Pavement Patching
Structural Number — 3,28 (2.23 required)

Grade Raise — 2 inches

Cost Estimate — $542,180 per mile

This option makes the best use of the existing pavement structure. This option has the largest
amount of patching, 9,536 square yards, to correct the heaving and subsidence areas. These
areas are excavated for the placement of geogrid, base material and six inches of asphalt
pavement. The use of the geogrid should reduce the heaving and subsidence by spreading
the load across the base and subgrade. This option also has the highest structural number
since all of the existing pavement remains in place. It has the lowest risk and should require
the least amount of time to construct. The disadvantages of this option are the highest cost
and the increase of two inches to the final roadway grade.

Option 3: Mill and Fill Overlay

HACP (2 inches) — Asphalt Pavement

- Double Chip Seal — Stress Absorbing Membrane
Crack Sealing
Pavement Patching — Type 1 Pavement Patching
Milling (2 inches)
Structural Number — 2.48 (2.23 required)
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Grade Raise — None
Cost Estimate — $522,120 per mile

This option requires the removal of two inches of the existing pavement. Since the milling
will remove some of the roadway undulations, the patching for this option has been reduced
to 1,000 square yards. These areas are excavated for the placement of geogrid, base material
and six inches of asphalt pavement as in Option #2. The use of the geogrid should reduce the
heaving and subsidence by spreading the load across the base and subgrade, but to a much
lesser degree than Option #2, since the quantity is much smaller. Another advantage of this
option has the roadway grade remaining the same. The disadvantages of this option are the
high cost, removal and disposal of existing pavement and the possibility of overrunning the
patching due to the reduction.

The recommended option is Option #2 with the pavement repair followed by the overlay.
This option makes the highest use of the existing pavement, reduces the risk by the largest
quantity of patching and geogrid placement and provides the highest structural number. It
has nearly the same cost as Option #3, without the added risk due to the reduced patching. It
also has much less risk than Option #1, which could end up being more expensive than either
of the other two options, if major subexcavation comes into play, a very likely scenario with
the poor quality of the subgrade.

Conata Road

No traffic counts for Conata Road are available, so the traffic loading was estimated for this
roadway. It receives a small portion of the traffic that uses the Pinnacles Entrance on
Badlands Loop Road. The traffic count for Badlands Loop Road is 255 ADT with a
breakdown as follows: 93% passenger cars, 0.5% buses, 4.5% recreational vehicles and
2.0% trucks. We assumed that 20% of the cars and all of the trucks use Conata Road. This
puts the estimated traffic for Conata Road at 50 ADT with 10% trucks. A flat growth factor
will be used as supported by the traffic counts from the National Park Service for the last
twenty years.

The major concern with the pavement for this project is the quality of the subgrade. Since no
specific sample was tested from Conata Road, the same subgrade support factor as used for
Badlands Loop Road will be used. Using this support factor for the design with the loading
factor derived for the above traffic gives us a 1.95 structural number.

Option 1: Full Depth Recycle with Asphalt Pavement

HACP (3 inches) - Asphalt Pavement
FDR (6 inches) — Full Depth Recycle
Structural Number — 2.04 (1.95 required)
Grade Raise — 3 inches

Cost Estimate - $338,380 per mile
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The advantages of this option are the simplicity of two main operations and the low cost.
The disadvantages of this option are the grade raise of three inches and the risk inherent with
the pulverizing option opening up the entire roadway and placing construction traffic onto
the subgrade without a pavement structure. The risk of this option is further increased with
the possibility of moisture getting into the subgrade. These scenarios could lead to a large
overrun of subexcavation. The estimate above does not include any subexcavation.

Option 2: Pavement Repair and Overlay (Recommended)

HACP (2 inches) — Asphalt Overlay

Double Chip Seal — Stress Absorbing Membrane
Crack Sealing

Pavement Patching — Type 2 Pavement Patching
Structural Number — 1.98 (1.95 required)

Grade Raise — 2 inches

Cost Estimate — $268,180 per mile

This option makes the best use of the existing pavement structure. The roadway condition of
Conata Road makes this a very viable option. There are two areas that will require minimal
patching, most likely Type 2 patching. This option will raise the grade two inches, but with
the current width and profile, this should be acceptable.

The recommended option is Option #2 with the pavement repair followed by the overlay.
This option makes the highest use of the existing pavement and is the least expensive option.
It also contains the least risk since the roadway won’t be opened up for the possible intrusion
of moisture. It also eliminates the risk of subexcavation quantities.

VII. MATERIALS RECOMMENDATIONS

Drainage, Subexcavation, and other Issues

The material in this area of the Badlands is very susceptible to erosion. This is evident with
all of the erosion apparent where culverts have separated and ditches have degraded. The
overlay strategy put forth in this report eliminates much of the risk associated with the
infiltration of water. The use of geogrid and the stress absorbing membrane should reduce
the reflective cracking of the surface and distribute the loading to reduce the heaving.

Selection of Asphalt Binder
LTTPBind software indicates use of PG 64-28 at 98% reliability.

Pavement Materials

o 30802-2000 - Roadway Aggregate, Method 2. Estimate at 139 Ib/ ft’.

e 40201-2300 - Hot Asphalt Concrete Pavement, Marshall Test, Class B, Grading C or
E. The unit weight for can be estimated at 145.0 Ib/ft’. The asphalt cement should be
a PG 64-28. Estimate at 6% by weight of mix. Straight edge roughness requirement.
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¢

40205-3000 - Antistrip Additive, Type 3 (Hydrated Lime). Estimate at 1% by weight
of mix,

40910-0800 - Surface Treatment, Designation 2C but include in the SCR to replace
Aggregate Gradation B with C. Estimate Aggregate Gradation C at 35 Ib/yd® and
Grading D at 22 1b/yd®>.

40940-1300 - Emulsified Asphalt, Grade CRS-2P. Estimate the first application of
emulsified asphalt at 0.44 gal/yd? and the second application at 0.52 gal/yd”.
40920-1000 - Fog Seal, Emulsified Asphalt Grade CSS-1, CSS-1h, $8-1, 8S-1h.
Estimated at 0.10 gal/yd®.

41201-1000 - Tack Coat Grade CSS-1, CSS-1h, SS-1, SS-1h 1s required between the
chip seal and HACP. Estimated at 0.10 gal/yd®.

41411-1000 - Crack, Cleaning and Sealing.

42801-0100 - Flexible Pavement, Full Depth Patch, Type 1. A separation fabric Type
IV-F should be included with the geogrid as subsidiary to the pavement patching
item.






APPENDIX A

LOCATION MAP
SD PRA BADL 10(7)

Badlands Loop Road
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APPENDIX B

FIELD INVESTIGATION NOTES
SD PRA BADL 10(7)

Badlands Loop Road
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APPENDIX C

LABORATORY TEST RESULTS

SD PRA BADL 10(7)

Badlands Loop Road
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US.Department
of Transportation

Federal Highway
Administration

Gentral Federal Lands Highway Division Laboratory

An AASHTO and ISO Accredited Laboratory

Report of Soil or Aggregate Tests

Project: South Dakota PRA BADL 10(7) Dillon Pass — Badlands Loop Road
Submitted By: Beau Williams

AR

AASHTO R18 ISOMEC 17025

Page 2 of 4

Date Reported: 4/20/2011

Lab Number 11-213-RV 11-215-RV 11-217-RV
Sample Mile Post 23.20 24.60 25.80
Number Hole Number C#2 Ci#6 Ci#10
Field Number Subgrade Subgrade Subgrade
Location Route 10
Sample Offset Left Lane Left Lane Left Lane
Location
Depth Feet 1-5 1-5 1-5
11/2" 37.5 mm
1" 25.0 mm
3/4” 19.0 mm
AASHTO 1/2" 12.5 mm 100
T11,T27 3/8" 9.5 mm 99 100 100
&Tas #4 4.75 mm 96 99 98
#8 2.36 mm
Washed #10 2.00 mm 91 96 94
Sieve #16 1.18 mm 89 95 92
Analysis #30 600 um
% Passing #40 425 um 89 920 86
#50 300 pm
#100 150 pum 77 86 82
#200 75 um 74 85 79
20 pm
2 um
1 um
AASHTO T 255 | Moisture, %
AASHTO Liquid Limit 101 142 72
TB89&TO0 Plasticity Index 78 119 50
Soil AASHTO M 145 A-76(70) | A-7-6(112) | A-7-6(41)
Classification ASTM D 2487 CH CH CH
AASHTO T 190 | R-Value <5 <5 <5
AASHTO T 288 | Min. Resistivity, ohm x cm
AASHTO T 289 |pH
AASHTO Optimum Moisture, %
Method Maximum Dry Density, pcf
Distribution: ~ Num./Project File § Remarks: Reported By:
Laboratory Darrell Harding \
Pavements Beau Willlams K&lﬂm‘,ﬁ&,
Materials Mike Peabody Darrell H ardfoj
Laboratory Manager
Form FHWA 1702 Rev. 02110
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US.Depariment
of Transportation

Federal Highway
Administration

Central Federal Lands Highway Division Laboratory

Report of Soil or Aggregate Tests

An AASHTO and ISO Accredited Laboratory

Project: South Dakota PRA BADL 10(7) Dillon Pass — Badlands Loop Road

Submitted By: Beau Williams

AR

AASHTO R18  ISONEC 17025

Page 3 of 4

Date Reported: 4/20/2011

Lab Number 11-212-AGG | 11-214-AGG | 11-216-AGG Combined
Sample Mile Post 23.20 24.60 25.80
Number Hole Number C#2 C#6 C#10
Field Number Base Base Base Base
Location Route 10
Samp le Offset Left Lane Left Lane Left Lane
Location
Depth Inches 6-10 7-12 6-11
11/2" 37.5 mm
1 25.0 mm
3/4" 19.0 mm 100
AASHTO 112" 12.5 mm 100 100 99 100
T11,T27 3/8" 9.5 mm 98 97 96 97
&T8s #4 4.75 mm 88 84 83 85
#8 2.36 mm i 66 66 68
Washed #10 2.00 mm 68 62 63 64
Sieve #16 1.18 mm
Analysis #30 600 pm 45 37 38 40
% Passing #40 425 um 38 30 3 33
#50 300 pm 33 24 27 28
#100 160 pm
#200 75 pm 23 16 16 18
20 pm
2 um
1 um
AASHTO T 255 | Moisture, %
AASHTO Liquid Limit 29 24 21 24
T89&T90 Plasticity Index 17 6 5 9
Soil AASHTO M 145 A-2-6 (1) A-1-b(0) | A-1-b(0) A-2-4 (0)
Classification ASTM D 2487 sC SC-SM SC-SM SC
AASHTO T 190 | R-Value
AASHTO T 288 | Min. Resistivity, ohm x cm
AASHTO T 289 | pH
AASHTO Optimum Moisture, %
Method Maximum Dry Density, pcf
Distribution:  Num./Project File | Remarks: The combined base course gradation is a Reported By:
Laboratory Darrell Harding mathematical blend of the three base samples.
Pavements Beau Williams The liquid limit and plasticity index are from testing the m ,/’[l,
Materials Mike Peabody soitiel bieng. Darrell Hardillﬁ

Laboratory Manager

Form FHWA 1702 Rev. 02/10
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US.Department
of Transportation

Faderal Highway
Administration

Central Federal Lands Highway Division Lahoratory

An AASHTO and ISO Accredited Laboratory

Report of Soil or Aggregate Tests

Project: South Dakota PRA BADL 10(7) Dillon Pass — Badlands Loop Road
Submitted By: Beau Williams

AR

AASHTO R18  ISONEC 17025

Page 4 of 4

Date Reported: 4/20/2011

Lab Number tipe | THEIRA Gonibid
Sample = HACP/Base
Number Hole Number . C#2,4&10 75/ 25
Field Number Base
Station or Location Route 10
Sample Offset
Location
Depth
11/2" 37.5 mm
L 25.0 mm 100 100
3/4" 19.0 mm 93 95
AASHTO 1/2" 12.5 mm 63 100 72
T11, T27 3/8" 9.5 mm 47 97 60
&T88 #4 4.75 mm 24 85 39
#8 2.36 mm 14 68 28
\Washed #10 2.00 mm 13 64 26
Sieve #16 1.18 mm
Analysis #30 600 pm 5 40 14
% Passing #40 425 pm 3 a3 11
#50 300 pm 2 28 9
#100 150 pm
#200 75 pm 0.6 18 5.0
20 pm
2 pm
1 um
AASHTO T 255 | Moisture, %
AASHTO Liquid Limit 24
T89&T90 Plasticity Index 9
Soil AASHTO M 145 A-2-4 (0)
Classification ASTM D 2487 sSC
AASHTO T 190 | R-Value 80 79
AASHTO T 288 | Min. Resistivity, ohm x cm
AASHTO T 289 | pH
AASHTO Optimum Moisture, %
Method Maximumn Dry Density, pcf
Distribution:  Num./Project File | Remarks: Reported By:
Laboratory Darrell Harding *C-1,3,4,5,7,8,9,11,12813
Pevament B Wik The HACP gradation is the result of laboratory crushing 10 @ﬂm&?\&—
Materials Mike Peabody HACP cores and performing a dry sieve analysis. Darrell Hardihﬁ

Laboratory Manager

Form FHWA 1702 Rev. 02/10
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o Gentral Federal Lands Highway Division Laboratory

SM
An AASHTO and ISO Accredited Laboratory AN
US.Department
of Transportation =
Federal Highway Report of Soil or Aggregate Tests P A W oy
Administration

Page 1 of 4
Project: South Dakota PRA BADL 10(7) Dillon Pass — Badlands Loop Road
Submitted By: Beau Williams . Date Reported: 4/20/2011
Lab Number 11-210-AGG 11-211-S
Sample Hole Number CC#2 CC#2
Number -
Field Number Base Subgrade
Station or Location Conata Road — MP 0.25
Samp le Offset Right Lane Right Lane
Location
Depth 12" 6"-5'
3" 75.0 mm
11/2" 37.5 mm
1" 25.0 mm
3/4" 19.0 mm 100
AASHTO 1/2" 12.5 mm 96
T11,T27 3/8" 9.5 mm 88 100
&T8s #4 4.75 mm 69 98
#8 2.36 mm 55
Washed #10 2.00 mm 53 93
Sieve #16 1.18 mm 91
Analysis #30 600 pm 41
% Passing #40 425 pm 38 86
#50 300 pm 34
#100 150 um 80
#200 75 pm 26 70
20 pm
2 um
1 um
AASHTO T 255 | Moisture, %
AASHTO Liquid Limit 27 36
T89&T90 Plasticity Index 13 22
Soil AASHTO M 145 A-2-6 (0) A-6 (13)
Classification ASTM D 2487 sC CcL
AASHTO T 190 | R -Value
AASHTO T 288 | Min. Resistivity, ohm x cm
AASHTO T 289 | pH
AASHTO Optimum Moisture, %
Method Maximum Dry Density, pcf
Distribution: ~ Mum./ProjectFile | Remarks: Reported By:
Laboratory Darrell Harding
Pavements !‘ B&‘Iu\MmémsJ @q—-ﬁ ILL T%/
Materials Mike Peabody Darrell Hardir{q)
Laboratory Manager
Form FHWA 1702 Rev. 02110
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APPENDIX D

PHOTOGRAPHS
SD PRA BADL 10(7)
BADLANDS LOOP ROAD
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SD PRA BADL 10(70
BADLANDS LOOP ROAD

Frost heave area on Badlands Loop Road.

N
CCNA 5w by : 44 “ oo s = e RS L e e = | g—j?\:ﬁ';f._}f.l'l, |

Undulations affecting the ride on Badlands Loop Road.
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SD PRA BADL 10(70
BADLANDS LOOP ROAD

Area of subsidence in the northbound lane near Ancient Hunters Pullout.

Frost heave area on Badlands Loop Road.
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SD PRA BADL 10(70
BADLANDS LOOP ROAD

Pavement crack accepting roadway moisture.

Typical cracking of pavement on Badlands Loop Road.
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APPENDIX E

PHOTOGRAPHS
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CONATA ROAD



SD PRA BADL 10(7) CONATA ROAD

Cold mix pavement on Conata Road.

Cattleguard at south end of Conata Road.



APPENDIX F

PAVEMENT THICKNESS CHARTS
SD PRA BADL 10(7)

Badlands Loop Road
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APPENDIX G

PAVEMENT DESIGN CALCULATIONS
SD PRA BADL 10(7)

Badlands Loop Road






1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module

Badlands - Dillon Pass portion of Badlands Loop Road

18-kip ESALs Over Initial Performance Period
Initial Serviceability

Terminal Serviceability

Reliability Level

Overal] Standard Deviation

Roadbed Soil Resilient Modulus

Stage Construction

Calculated Design Structural Number

50,000
4.2

2

75 %
0.49
4,940 psi
1

223 in

Flexible Structural Design

Rigorous ESAL Calculation

Performance Period (years)
Two-Way Traffic {ADT)

Number of Lanes in Design Direction
Percent of All Trucks in Design Lane
Percent Trucks in Design Direction

Percent Annual
Vehicle of %
Class ADT Growth
2 93 0
3 0.5 0
5 4.5 0
6 2 0
Total 100 -
Growth

Total Calculated Cumulative ESALs

Layer Material Description
1 FDR.
2 HACP

Total -

20
255
1
100 %
60 %
Average Initial Annual %
Truck Factor Growth in
(ESALs/ Truck
Truck) Factor
0.0004 0
0.88 0
0.2 0
1 0
Simple
37,746
Specified Layer Design
Struct Drain
Coef. Coef. Thickness
(Al (MDD (Di)(in)
0.12 1 8
0.44 1 3
- - 11.00

Page 1

Width
[h19)
12
12

Accumulated
18-kip ESALs
over Performance
Period
416
4,018
10,059
22,353
37,746

Calculated
SN {in)
0.96
1.32
2.28






1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprictary AASHTOWare
Computer Software Product

Flexible Structural Design Module

Badlands - Dillon Pass (Mill and Fill)

Flexible Structural Design

18-kip ESALSs Over Initial Performance Period 50,000
Initial Serviceability 42
Terminal Serviceability 2
Reliability Level 75 %
Overall Standard Deviation 0.49
Roadbed Soil Resilient Modulus 4,940 psi
Stage Construction 1
Calculated Design Structural Number 223 in

Rigorous ESAL Calculation

Performance Period (years) 20
Two-Way Traffic (ADT) 255
Number of Lanes in Design Direction 1
Percent of All Trucks in Design Lane 100 %
Percent Trucks in Design Direction 60 %
Average Initial Annual %
Percent Annual Truck Factor Growth in
Vehicle of % {(ESALs/ Truck
Class ADT Growth Truck) Factor
2 93 0 0.0004 0
3 0.5 0 0.88 0
5 4.5 0 0.2 0
6 2 0 1 0
Total 100 . - -
Growth Simple
Total Calculated Cumulative ESALs 37,746
Specified Layer Design
Struct Drain
Coef. Coef. Thickness Width
Laver Material Description (AD (Mi) (Di)(in) {ft)
1 Existing Base 0.08 1 5 12
2 Original Aspahlt Pavement 0.3 1 4 12
3 Recent Asphalt Overlay 04 1 2 12
4 Aspahit Overlay 0.44 1 2 12
Total - - - 13.00 -

Page 1

Accumulated
18-kip ESALs
over Performance
Period
416
4918
10,059
22,353
37,746

Calculated
SN (in
0.40
1.20
0.80
0.88
328
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1993 AASHTO Pavement Design

DARWIin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module

18-kip ESALs Over Initial Performance Period
Initial Serviceability

Terminal Serviceability

Reliability Level

Overall Standard Deviation

Roadbed Soil Resilient Modulus

Stage Construction

Calculated Design Structural Number

50,000
4.2

2

75%
0.49
4,940 psi
1

223 1in

Flexible Structural Design

Rigorous ESAL Calculation

Performance Period (years)
Two-Way Traffic (ADT)

Number of Lanes in Design Direction
Percent of All Trucks in Design Lane
Percent Trucks in Design Direction

Percent Annual
Vehicle of Yo
Class ADT Growth
2 93 0
3 0.5 0
5 4.5 0
6 2 0
Total 100 -
Growth
Total Calculated Cumulative ESALs
Laver Material Description
1 Existing Base
2 Original Asphalt
3 HACP - Asphalt Overlay
Total -

20
255

1

100 %
60 %

Average Initial
Truck Factor
(ESALs/
Truck)
0.0004
0.88
0.2
1

Simple

37,746

Annual %
Growth in
Truck
Factor
0

[ B i o]

Specified Layer Design

Struct
Coef.
(AQ)
0.08
03
0.44

Drain
Coef.
(M)

[ e

Page 1

Thickness
{(Di)(in)

[N N3

11.00

Width
(fy
12
12
12

Accumulated
18-kip ESALs
over Performance
Period
416
4,918
10,059
22,353
37,746

Calculated
SN (in)
0.40
1.20
0.88
2.48






1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module

18-kip ESALSs Over Initial Performance Period
Initial Serviceability

Terminal Serviceability

Reliability Level

Overall Standard Deviation

Roadbed Soil Resilient Modulus

Stage Construction

Calculated Design Structural Number

Conata - Road (FDR Option)

21,994
4.2

2

75 %
0.49
4,940 psi
1

1.95in

Flexible Structural Design

Rigorous ESAL Calculation

Performance Period (years)
Two-Way Traffic (ADT)

Number of Lanes in Design Direction
Percent of All Trucks in Design Lane
Percent Trucks in Design Direction

Percent Annual
Vehicle of %
Clags ADT Growth
2 90 0
6 10 0
Total 100 -
Growth

Total Calculated Comulative ESALs

Layer Material Description
1 FDR
2 HACP - New

Total -

20
50
1
100 %
60 %
Average Initial Annual %
Truck Factor Growth in
(ESALs/ Truck
Truck) Fagtor
0.0004 0
1 0
Simple
21,994
Specified Layer Design
Struct Drain
Coef. Coef. Thickness
(AD (Mi) (Di)(in)
0.12 1 6
0.44 1 3
- - 9.00

Page |

Width
[4i3]
12
12

Accumulated
~ 18-kip ESALs
over Performance
Period
79
21,915
21,994

Calculated
SN {in)
0.72
1.32
2.04






1993 AASHTO Pavement Design

DARWIin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module

Conata Road - Overlay Option

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 21,594
Inifial Serviceability 4.2
Terminal Serviceability 2
Reliability Level 75 %
Overall Standard Deviation 049
Roadbed Soil Resilient Modulus 4,940 psi
Stage Construction 1
Calculated Design Structural Number 1.95in

Rigorous ESAL Calculation

Performance Period {years) 20
Two-Way Traffic (ADT) 50
Number of Lanes in Design Direction 1
Percent of All Trucks in Design Lane 100 %
Percent Trucks in Design Direction 60 %
Average Initial Annual %
Percent Annual Truck Factor Growth in
Vehicle of % (ESALs/ Truck
Class ADT Growth Truck) Factor
2 90 0 0.0004 0
6 10 0 1 0
Total 100 - - -
Growth Simple
Total Calculated Cumulative ESALs 21,994
Specified Layer Design
Struct Drain
Coef. Coef. Thickness Width
Layer Material Description (Al) (Mi) (Di(iny {f)
1 Aggregate Base - Exisling 0.1 1 3 12
2 Asphalt Pavement - Existing 04 1 2 12
3 HACP - New 0.44 1 2 12
Total - - - 7.00 -

Page 1

Accumulated
18-kip ESALs
over Performance
Period
79
21,915
21,994

Calculated
SN {in)
0.30
0.80
0.88
198






APPENDIX H

PRICE ESTIMATIONS AND ASSUMPTIONS
'SD PRA BADL 10(7)

Badlands Loop Road
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APPENDIX 1

PRELIMINARY PAVEMENTS
MEMORANDUM

SD PRA BADL 10(7)

Badlands Loop Road






Q)
oo Memorandum

Federal Highway
Administration

Subject: SD PRA BADL 10(7) DILLON PASS Date: July 7, 2011
PAVEMENT RECOMMENDATION /

From: Steve Deppmeier, Pavements Engin??

L

To: Mike Will, PM
Dave Balding, COE
Jill Mathewson, Designer

A pavement investigation for the above referenced project from project limits of MP 23 to
26.4 of Badlands Loop Road and MP 0.0 to 0.6 of Conata Road occurred on March 30, 2011

with Beau Williams logging the borings and collecting the samples.

Route 10, Badlands Loop Road MP 23.0 to MP 26.4, Dillon Pass Area

For the portion of Route 10 within the project limits, the average pavement thickness was
6.25 inches, with 3 inches of original pavement and 3.5 inches of overlay. The base course
averaged 5 inches and consisted of material with a soil classification of A-2-4. The subgrade
soil classification was A-7-6 with R-Values <5 and some of the highest plasticity indexes the
Central Lab has seen.

The traffic inputs from SD PRA BADL 10(5) Badlands Loop Road were used. These inputs
include 2% growth factor, ADT of 316 for 2012, and assumed the following factors:

ADT ESAL Factor
Passenger vehicles 93% 0.0004
Bus 1% 0.88
Recreational vehicle 4% 0.2
Single Unit Truck 2% 1.5

If updated traffic information becomes available, the Pavement Section should be contacted
to review the new data.

From the above information the following is the recommended pavement structural
section:

Route 10 MP 23 to 26.4

Crack Seal

Double Chip Seal Designation 2C (first layer Grading C followed by D)
2 inches HACP placed in one lift

Pavement Roughness 402.16(e) Straightedge Measurement




2
The double chip seal will aid in retarding reflective cracking, but it will not eliminate reflective
cracking indefinitely.

A typical 3R rehabilitation method of 4 inches HACP on 7 inches of FDR — Pulverization was
evaluated and not recommended due to the watering & compaction effort needed for 7 inches of
depth. The subgrade is extremely poor and by opening up the roadway surfacing, we risk
encountering subexcavation that will continue to grow.

Include quantities for Type 1 pavement patching, which is 12 inches deep removal, placement of

a geogrid, 6 inches of aggregate base followed by 6 inches of HACP. A separation fabric Type
IV-F should be included with the geogrid as subsidiary to the pavement patching item.

Route 204 Conata Road

Conata Road, Route 204, consists mainly of blade laid pavement over aggregate base. The
aggregate base course averaged 3 inches in depth and the soil classification was A-2-6.
Subgrade soil classification was A-6.

From the 70% field review, the CFT agreed to the following:

Route 204 Conata Road MP 0.0 to 1.6:

Crack Seal

Double Chip Seal Designation 2C (first layer Grading C followed by D)
2 inches HACP placed in one lift

Pavement Roughness 402.16(¢) Straightedge Measurement

Pavement Materials for both Routes

e 40201-2300 Hot Asphalt Concrete Pavement, Marshall Test, Class B, Grading C or E.
The unit weight for can be estimated at 145.0 Ib/ft’. The asphalt cement should be a PG
64-28. Estimate at 6% by weight of mix.

e  40205-3000 Antistrip Additive, Type 3 (Hydrated Lime). Estimate at 1% by weight of
mix,

e 40910-0800 Surface Treatment, Designation 2C but include in the SCR to re;:y}ace
Aggregate Gradation B with C. Estimate Aggregate Gradation C at 35 Ib/yd” and
Grading D at 22 Ib/yd®.

e 40940-1300 Emulsified Asphalt, Grade CRS-2P. Estimate the first application of
emulsified asphalt at 0.44 gal/yd® and the second application at 0.52 gal/yd?.

e 40920-1000 Fog Seal, Emulsified Asphalt Grade CSS-1, CSS-1h, $5-1, SS-1h.
Estimated at 0.10 gal/yd*.

o 41201-1000 Tack Coat Grade CSS-1, CSS-1h, SS-1, $SS-1h 1s required between the chip
seal and HACP. Estimated at 0.10 gal/yd®*.

e 41411-1000 Crack, Cleaning and Sealing.



3

e 42801-0100 Flexible Pavement, Full Depth Patch, Type 1. A separation fabric Type IV-
F should be included with the geogrid as subsidiary to the pavement patching item.

CC: Chuck Luedders, Pavements Division Engineer
Ron Andresen, Staff Materials Engincer
Joe Wilson, Associate Materials Engineer
Project Files






APPENDIX J

ROUTE INVENTORY PROGRAM SCOPING
REPORT

SD PRA BADL 10(7)

Badlands Loop Road






Supplemental Pavement Condition Data and Analysis for Scoping of

Project PRA-BADL 10(7)

National Park Service
Badlands National Park
Pennington County, Tennessee

Federal Lands Highway
March, 2011




: Badlands National Park
BADL 10(1), 204(1), 208(1), 920(1), & 921(1)
Pavement Information for Project Scoping and
Reconnaissance Needs

General Project Information
Project Length: Route 10 — MP 22,98 — 26.42, Average Roadway Width 27.3 feet

Route 204 — MP 0.0 —- 1.0, Average Roadway Width 24.5 feet
Route 208 — MP 0.0 - 0.21, Average Roadway Width 21.7 feet
Route 920 — 11592 ft* Parking Arca
Route 921 — 8843 ft* Parking Arca
Route Numbers and Milepost/Area based on RIP Cycle 4 Report
Programmed Funding: $5M
Traffic: Route 10 Loop Road
Service to approximately 1.3 million visitors/year
Seasonal Services is approximately 8000 visitors/day
Year Programmed: 2012
Pavement Costs (based on HPMA data): $2,063,165

Reconnaissance Needs
1. Evaluate performance of previous rehabilitation projects. Determine if pavement treatment
will provide necessary restoration for Preventive Maintenance and Light 3R treatments.

2. Determine if expected life-cycles of previous projects are being met, or if alternative methods
may be more cost effective.

3. Determine significance of drainage issues of the roadway. Has the pavement experienced
ponding of water? Does the pavement and shoulders show signs of moisture related distress?

4. Determine amount, if any, of side slope failure and if any wash out related accidents have
been reported.

5. Determine if recommended fix for corrective road roughness or ride qualify is a feasible and
economic alternative for the age of the pavement.

Project Summary / Description
The project will consist of rehabilitating approximately 3.4 miles of the Badlands

Loop Road at Dillon Pass in Badlands National Park. The rehabilitation will include
full depth reclamation or pulverizing of the existing 3.4 miles of asphalt roadway
including roadside pullouts and parking areas, resurfacing with a new asphalt
concrete pavement, potentially improving two parking areas with new curbing and
sidewalk, replacing or cleaning culverts and drop inlets where deficiencies exist,
replacing or adding culvert rundowns to reduce roadside erosion, and rehabilitating
roadside ditches as necessary. Additionally, Conata Road, beginning at its
intersection with the Badlands Loop Road and extending approximately 1.0 mile to
the South, including parking areas, will be designed for rehabilitation to the 30%
level of development as a part of the Badlands Loop Road — Dillon Pass project.




Cracking Conditions

Rutting Conditions

Ride Conditions

BADL-0010 Pavement Conditions from 2008 Cycle 4 RIP Survey
Badlands Loop Road MP 22.98 to 26.42

e===Transverse Cracking = Fatigue Cracking
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Rutting Conditions Cracking Conditions
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BADL-0204 Pavement Conditions from 2008 Cycle 4 RIP Survey
Conata Road

e===Transverse Cracking == Fatigue Cracking
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Rutting Conditions Cracking Conditions
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BADL-0208 Pavement Conditions from 2008 Cycle 4 RIP Survey
Conata Picnic Road

===Transverse Cracking = Fatigue Cracking
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Badlands National Park - PMIS 86786

ROUTE 10 FMSS# 43372 - Badlands Loop Road - Sections and Rehabilitation Strategy
Treatment Category Treatment

Category Cost Cost

Section Milepost Length | 2012 Distress Summary
Cracking GOOD

1 22.98 - 26.42 3.44 Ruttin FAIR H3R $440,000/mi | $1,513,600
Ride Quality “

ROUTE 204 FMSS# 43352 - Conata Road - Sections and Rehabilitation Strategy
Treatment Category Treatment

Category Cost Cost

Section Milepost Length | 2012 Distress Summary
Cracking GOOD

1 0-1.0 1 Ruttin FAIR H3R $440,000/mi $440,000
Ride Quality m

ROUTE 208 FMSS# 61759 - Conata Picnic Road - Sections and Rehabilitation Strategy
Treatment Category Treatment

Section Milepost Length | 2012 Distress Summary

_ Category Cost Cost
Cracking 300D
1 0-0.21 0.21 Rutting FAIR H3R $440,000/mi $92,400
Ride Quality |[NO DATA

ROUTE 920 - Yellow Mounds Overlook Parking - Sections and Rehabilitation Strategy
Treatment Category Treatment

Section FMSS Area (ft?) | 2012 Distress Summary . :
Category Cost Cost
1 53304 11592 Surface | GooD PM $0.84/f° $9,737

ROUTE 921 - Ancient Hunters Overlook Parking - Sections and Rehabilitation Strategy

Section FMSS Area (ft%) | 2012 Distress Summary Treatment cater.ry Treatm?nt
Category Cost Cost |
1 53305 8843 Surface I GOOD PM $0.84/ft> $7,428

*2010 Costs. Does not include non-pavement items such as drainage, signs, etc.

Category Costs are national network average per mile, based on the identified treatment category. Cost variations due to location

and size of project should be expected. These costs are for comparison only and should not be used for programming or engineer's estimate.
Treatments are subject to change following detailed pavement investigation and analysis.
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APPENDIX K

TRAFFIC DATA
SD PRA BADL 10(7)

Badlands Loop Road






vis
L:17
9ty
6EY
689
88p
LEY
vivy
6Ly
S6E
313
89¢
ove
I8t
LTy

e

144
414
AT
[ 14
ote
Z6T
€0z
8L
12T
¥se
ove
86l
(1114
LLL
q9¢
414
93¢
192
86T
¥8c

=99¢/
=59¢/
= S9g/f
=59¢/
=99¢/
= 69g/
= 69¢/
= 59g/
= 99¢g/
= 59g/
= 59¢/
= 59¢/
= 99¢/
= §9¢/
=59¢/

= alesane

=59¢/
=99¢g/
= §9¢/
= §9¢/
= §9¢/
= 99¢/
= 698/
= 59¢/
=59¢/
= 99g/
=59¢/
=59¢f
= 59¢/
= 9og/
= g9¢g/
= §9¢/
= §9¢/
= g9g/
= Gog/
= 5o¢/

0ZZ'88T
6¢8'9Lt
T00'6ST
902’09t
SE9'STE
182'8L1
SE6'LST
6£6'05T
8EZ'EST
CEV'PYT
EER'ELT
STZ'pEL
OLEVET
ZIT'6ET
950°ZST

LOL'E8
160'T6
€EE'LE
15908
TLv9L
oTv'oL
81ZvL
S18'98
10878
806'Z6
80528
9ET1'TL
BEGZL
TTZ'T0T
28996
168'T6
79t'L6
£65°66
9/8'80T
664'E0T

£60'T
1991
ZI8T
9Le'T
Lr8T
ZI6'T
82ET
09t
£96°C
EGE'T
8ZY'T
15T
ELET
SLT'T
s50V'T

Jaa

082t
BLEC
9087
TES'2
EEO'Z
145

¥E0'T
L6T'T
616

050°T
S50'T
)44

9LT'e
SST'E
9557
9982
L6%'T
16822
66v'C
1242

Jaa

860°E
vIt'E
8992
609'E
O£T'E
9£L’s
et
61L'Z
LLLE
SET2
L0ET
59T'Z
206'T
950'¢
Loe'e

AON

Tt
S16°
9%t
£C9'E
SEO'E
8S6

L1yt
08T
£6E'T
BEST
BLST
£98

TES'E
ETAR
¥30'c
£0L'S
LTT'E
peS'T
999t
99t

AON

9Tt
£2L'6
€016
123: 14
0788
6158
£v0'8
995t
L1E'8
62
6519
£ T
or8's
ore’s
67L°6

150

SLLE
9g0’s
TT6'E
SIDE
91
67L'S
€8€'E
sTv'y
066'E
T/8p
b:Ta
sttt
0599
vL6S
£ET'S
589°5
6£9'9
60Z's
8T6'Y
0£8"S

120

TLsLe
9Tt
[4:11 LTS
205°LT
vrr'oz
600°ET
TIT'8T
¥e6'02
666°LT
9re'sT
¥e9'sT
S5191
¥9T'v1
1A
L8087

LEL

86£'6
669'6
6LT'ET
SPE'TT
BRE'OT
£08'8
1SLL
6T6°0T
0LY’s
056'8
08L'6
986'6
€60°CT
E0T'TT
ZEL'OT
0€0°0T
9vz'0T
S5
£59'71
0E1'7T

d3s

ey
688°9€
ove'eEe
L0SVE
8/1'95
08TV
£L0'VE
60Z'SE
SEI'IE
880°6¢
605'S¢
£56'G2
z08‘sz
092°62
76108

onv

9z8'Th
0SL'EP
PEECE
TLTPE
PES'ES
990'0¥
78E've
Fira:2:13
E0D'SE
818'5E
978'TE
9ET'EE
BT9'0E
0S0°9¢
6TL'BE

wnr

6YT'TE
BEL'ZE
¥85'LE
BEO'LE
606'TY
LL6'9E
L29'6C
SZT'0E
582°LT
08¢'LT
08%'se
veT LT
LDE'se
TLP'LT
LTL'0E

N

SET'TT
628y
TI9'El
TEL'ETL
3444
6YO'ET
474
Tr1°ot
SOT'ET
[4:1 94
02911
B6ETT
¥s0'11
LILAfA
9se’el

AVW

'y
LESY
ey
0LE'S
'y
BESY
CEL'S
£36'¢
L6T'S
SPe'y
589
STLE
950°
TOT'E
298’

Hdy

FONVYHLNG LSVYIHLIMON 1V ANNOD Ji44vHL

¥9z'L
¥S¥'61
1Z9'61
£5¥'91
9SY'TT
6IT'EL
poE‘8T
z19'7e
908'1¢C
086're
TET'EL
796"t
AN 4
LE1°22
SES0Z
LyT'8T
¥95'8T
¥95°'61
gtt'oz
96772

onv

160'6T
L TARA
$69'02
009'st
£9%°9T
18691
29191
TZE'sT
S08'vT
04L'91
868'01
8CT'9T
10441
597'21
9zL'81
58891
pyT'8L
9z£'0z
LA
TL¥'02

Wi

0ED'TT
LED'ST
TLS'ET
89001
£9%'6

90Z'0T
LEL'TT
EEV'PT
8yZ'LT
PL'TT
LOBLT
7E6'ST
620°0T
S9g'sT
£00°5T
T90'¢T
65191
rd: T4}
0L6'LT
LOE91

N

a9z's
ziL's
EL8'L
SET'B
62L9
8999
081’9
T9L'L
6.8
S97°L
ZOE'L
ov6T
Z95'E
5958
781’
LLv's
viZ'e
9228
£68'6
Itt's

AVA

0059
£66'7
EZE'Y
€0L'E
0ZL'E
SEV'T
657
8Lt
ESP'T
S90°7
99£'T
LTET
w9

{61
ver'y
00T’y
298y
9122
¥18'9
vER'Y

udv

FINVUINI YOIYILINI 1V LNNOD J1ddvyL

dN spuejpeg

L9¢°C
9£0°7
DEL'T
88T
692
6197
LZsT
IEL'T
95S'E
E6Y'E
8622
eIyt
ozy'z
060'Z
£25°C
vEST

00LZ
TL6'E
SSEE
LEY'E
£2LT
8Lt
OEL'T
£98

3744
STY'T
SLT°t
BLZ'T
555

L65°E
S65°T
£98'C
PLYE
{962
08LT
00L'T
£y

yvw

198t
£65°T
ELE'T
66T'T
wr'e
TLS'T
0797
SeL't
TER'T
(4144
0Tyt
1987
Sov't
TEY'T
90Z'L
605°T
a3d

9TL't
o08Y'T
vIET
e
L'e
FA a4
LE6

058

046'T
£68

FAT A
{9E'T
1Y

£B8T
v8L¢
6I¥'T
wr'e
PrE'Z
SL2T
S9E'C
ELET

9314

909'T
10Tz
£68'T
0L

L0B'T
Lyt
BEE'T
SSLT
0E6'T
£29°C
LIpT
o't
6TET
[44 41
6Y0'T
et

[A1: B
009'T
'
IPET
I8Y'T
£EPS'T
¥86'T
Va4

SER'T
09€'T
IPE'T
YISt

't
08LT
0€6

08¢
695'Z
ZEE'Z
895'C
8PET

Nvf

9661
L66T
8667
6661
000t

7007
£007
00z
5007
5007
L007
2007
6007
0107
1oz

1661
Z661
€661
66T
S66T
9661
L667
8661
6661
0ooz
00T
[4al74
£002
00z
00T
9002
002
8002
6002
131474
110t



E1:14

oze
9ie
gze
Oce
ore
O1e
68Z
9s¢
68T
[4-14
¥EL
16¢
89T
4T
952
e
9z
FAZ4
79T
65

vov

s
€9
89
¥95
979

= a%esane

=595/
=99¢/
= G9€/
= 59¢/
= q9gf
= 99¢/
= §5¢/
= 59¢/
= 59¢/
= 99¢/
= G9¢/
= 59¢/
= 59¢/
=99¢/
=g69g/
= §9¢/
= 69¢/
=99¢/
= G9¢/
= G9¢/

= gdesane

= G9g/
= 99¢/
= §9¢/
= 59¢/
= 59¢/

vLig9Ll
EVLSTT
065611
EPYOLL
PrIvel
SSSETT
9ZvSot
0886¢1
££950T
56076
14131
890901
4374
0136
14433
LL688
88196
L2906
L9956
509¥6

[4248: £
SSP'TET
£28°012
0£0'90T
PEGT6T

£99°T
896
ive
1Zt't
16L
£L5'T
OEL
ZE0'T
160t
(4443
1007
906
852'T
IET'T
AR
el6
e
9£9
92
av9

Jz3aq

881°Z
60E°C
7052
L092
Z6L'1

EEET
T49°T
£08'T
OrET
2691
SP6'T
ETST
09T
70€T
89T
829°C
8E5'S
0Lt
L88T
29T
£p8'T
¥68'T
1531

701
L't

AON

162'C
BT
6L6'C
ZSE'E
80L'€

geL's
G16's
8E6'S
LEV'S
tet'e
7£8°S
LLL's
109°TT
SEO'L
6EY'S
veY's
STT'L
£08'S
PE6Y
9E8'y
196y
86L'S
98L'%
4% 4
0Ly

Do

TTEVT
£29'ST
BIZ'8
6TLL
588

B6V'VT
9LEYT
856°sT
: 14
68L'VL
LL0'ST
868'ET
898°sT
819°ET
CEETT
61Z'TT
£88ET
Skl
Z8t'et
BLE'0T
L6211
59721
T4 M
IPO'ET
975'eT

d3s

84502
0L0°SE
0z6'02
¥949°61
£09'S¢

vi8LT
980'87
99¢'87
S6£°0E
£9¢'8E
£009E
96E°LT
Stt'ee
Stt'3T
Z6E'ST
66%0T
SpE'ye
¥856¢
ove'Le
18:TA 4
EITZT
£6E7¢¢
T9ETE
g8y'te
sTv've

ony

8/1'92
80912
886'7¢
04408
PL0'6T
67162
SO8¥T
650°62
41414
S0E'LT
L7022
986ce
¥66'12
L8512
[44: 3814
98981
£46°02
LE8°0Z
A 4
£E6'6T

nf

66T'6T
Z06'61
LT
Y6l
TEO'ET
LLO'YT
£0S°(T
20£'s2
87S'ET
9z7L'oT
065°6

78891
80F'TT
17971
FrAn:
LLT'ST
6029t
zeo‘et
609°LT
FARAFA

NOr

L1758
ZEls
0o’
£50'6
S80°L
199s
697°L
959°6
SES'L
888V
££8's
¥ot's
4744
0z9'Y
LA
£9v'9
v8T'L
TST'L
6eL'L
6V6'8

AVIN

SEE'L
[4:143
90€ 't
Y687
786'C
959'T
090t
€0T°E
Sv8'7
OTE'E
vBLT
43
z8e'z
9.0t
98¢e'z
SEV'T
185:44
£TZ'Y
8ET'Z
€887

udv

AONVHINIG STIVNNId 1V LNNOD J1ddvil

LLE'LE
886°/9
£99'89
v0L"99
1915y

VES'EY
SP9'Er
SZO'6Y
vTe'Ly
086'Lp

yor'eE
9ES'VE
SZY'ZE
¥86'1E
T86'ZE

6ZO'ET
S9L'ST
TET'PL
£86'FT
T8%'€T

00701
€229
o8y
L08'E
ora'y

EEET
13144
£90°C
€81
16¢'C
£ELT
vE'T
59581
£VS'T
YreT
8921
166

69Y'T
6TLT
L£9'C
SLT'T
we'T
008'T
8SP'T
L8¢

9Tt

Y

766'7
L6T'E
BEO'E
68Y'E
vIS'e

GER
PET'T
£F0'T
vv8
00T
4]
000'T
PEE'L
0LE'T
T9E'T
799
107'T
74
896
£64
8F6
B0L
69
958
019
6E€
4314

81
191"¢
086'T
S06'T
Sov'T

19¢
9T
6EB
66L
0c8
9tg
LZT'T
LPET
690°T
EIP'T
GOEZ
3374
£L7'T
688
9p8
5.8°2
LOE'E
152
189
£55
F23

¥08'T
1502
EETZ
886'T
011z

1661
<661
€661
66T
%661
9661
LB6T
B661
666T
600z
T00¢
[atierd
£00T
00T
S00Z
9002
L00C
800¢
6002
o1oe
1102

T661
661
£661
yeel
5661



