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SUBJECT: Pogue Lake Dam Phase I Inspection Report

This report presents the results of field inspection and evaluation of the Pogue
Lake Dam (MO 30127).

It was prepared under the National Program of Inspection of Non-Federal Dams.

This dam has been classified as unsafe, non-emergency by the St. Louis District
as a result of the application of the following criteria:

a. Spillway will not pass 50 percent of the Probable Maximum Flood without
overtopping the dam.

b. Overtopping of the dam could result in failure of the dam.

c. Dam failure significantly increases the hazard to loss of 1life
downstrean.
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams for Phase I Investigations. Copies of these guidelines may
be obtained from the Office of the Chief of Engineers, Washington, D. C., 20314. The
purpose of a Phase I investigation is not to provide a complete evaluation of the safety of
the structure nor to provide a guarantee on its future integrity. Rather the purpose of the
program is to identify potentially hazardous conditions to the extent they can be
identified by a visual examination. The assessment of the general condition of the dam is
based upon available data (if any) and visual inspections. Detailed investigations, testing,
and detailed computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify the need for more detailed studies. In
view of the limited nature of the Phase I studies no assurance can be given that all
deficiencies have been identified

In reviewing this report, it should be realized that the reported condition of the dam
is based on observations of field conditions at the time of inspection along with any data
which may be available to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action removes the normal load on the structure, as
well as the reservoilr head along with seepage pressures, and may obscure certain
conditions which might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected, so that corrective action can be taken.
Likewise continued care and maintenance are necessary to minimize the possibility of
development of unsafe conditions.
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Name of Dam Pogue Lake Dam
State Located Missouri

County Located Madison

Stream Greasy Creek
Date of Inspection 25 February 1981

Pogue Lake Dam, Missouri Inventory Number 30127, was inspected by Richard
Berggreen (engineering geologist), Pierre Mallard (geotechnical engineer), Jean-Yves
Perez (geotechnical engineer), and Sean Tseng (hydrologist). The dam is an earth dam
constructed for recreational purposes.

The dam inspection was made following the guidelines presented in the "Recom-
mended Guidelines for Safety Inspection of Dams." These guidelines were developed by
the Chief of Engineers, US Army, Washington, DC, with the help of federal and state
agencies, professional engineering organizations, and private engineers. The resulting
guidelines represent a concensus of the engineering profession. These guidelines are
intended to provide for an expeditious identification of those dams which may pose
hazards to human life and property, based on available data and visual inspection of the
dam. In view of the limited nature of the study, no assurance can be given that all
deficiencies have been identified.

The St Louis District (SLD), Corps of Engineers, has classified this dam as having a
high hazard potential. The potential damage zone length estimated by the SLD extends
approximately 2.5 mi downstream of the dam. Within this zone are several occupied
dwellings and assorted farm buildings. Because of the relatively sparce population and the
small storage capacity of the reservoir, it is recommended that 50 percent of the
Probable Maximum Flood (PMF) be used as the spillway design flood. The PMF is defined
as the flood event that may be expected to occur from the most severe combination of

critical meteorologic and hydrologic conditions that are reasonably possible in the region.
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Pogue Lake Dam is in the small size classification, based on its maximum height of
18 ft and on its reservoir storage volume of approximately 74 ac-ft. The small dam
classification includes dams between 25 and 40 ft in height, or having storage volumes
between 50 and 1000 ac-ft.

-Our inspection and evaluation indicate the dam to be in generally fair to poor
condition. This evaluation is primarily based on the hydrologic analyses which indicate
that a flood greater than 13 percent of the PMF will effectively overtop the dam. The
dam will be overtopped by the 1 percent probability-of-occurrence (100 year) flood event.
No record or evidence of overtopping of the dam was noted during the visual inspection.
The | percent probability-of-occurrence event is defined as the flood that has 1 percent
chance of occurring in any one year, or occurs on the average once in every 100 years.
Erosion of the unlined or damaged portion of the spillway may occur during flooding
events which do not overtop the dam. Seepage and stability analyses comparable to the

recommended guidelines were not on record, which is considered a deficiency.

Based on our evaluation of the information obtained from the visual inspection and
other available information, the following specific recommendations are made for Pogue
Lake Dam.

1. Prepare a more detailed hydraulic/hydrologic analysis and design a spillway
and discharge channel capable of passing the spillway design flood without over-
topping the embankment. The spillway should be protected to prevent erosion.

2. Perform seepage and stability analyses comparable to the requirements of the
"Recommended Guidelines for Safety Inspection of Dams."

3. Extend the riprap zone below the outlet pipe to provide erosion protection or
repair the outlet pipe guillotine gate valve so that it does not leak.

4.  Repair the concrete slab in the spillway so that erosion downstream of the
shallow cut-off wall does not occur.

5. Evaluate the feasibility of a warning system to alert downstream residents in
the event hazardous conditions develop at the dam during periods of heavy
precipitation.




6. Implement a program of periodic inspections for the dam and appurtenant
structures. These inspections should report on any recommended maintenance.
Records of the inspections and maintenance performed should be kept.

It is recommended that these remedial measures and studies be addressed without
undue delay. All remedial measures and studies should be performed by, or under the
supervision of, an engineer experienced in the design and construction of earth dams.

WOODWARD-CLYDE CONSULTANTS

vl i/

Richard G. Berggreen
RegisterechGeologist, No. 3572, CA

Jean-Yves Pere2; 0. 62-34675, IL

Vice-President
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
POGUE LAKE DAM, MISSOURI INVENTORY NO. 30127

SECTION 1
PROJECT INFORMATION

General

C.

Authority. The National Dam Inspection Act, Public Law 92-367, provides for
a national inventory and inspection of dams throughout the United States.
Pursuant to the above, an inspection was conducted of Pogue Lake Dam,
Missouri Inventory Number 30127.

Purpose of Inspection. "The primary purpose of the Phase 1 investigation

program is to identify expeditiously those dams which may pose hazards to
human life or property... The Phase I investigation will develop an assessment
of the general condition with respect to safety of the project based upon
available data and a visual inspection, determine any need for emergency
measures, and conclude if additional studies, investigations and analyses are
necessary and warranted" (Chapter 3, "Recommended Guidelines for Safety
Inspection of Dams").

Evaluation criteria. The criteria used to evaluate the dam were established in

the "Recommended Guidelines for Safety Inspection of Dams," and Engineering
Regulation No. 1110-2-106 and Engineering Circular No. 1110-2-188,
"Engineering and Design National Program for Inspection of Non-Federal
Dams," prepared by the Office of Chief of Engineers, Department of the
Army; and "Hydrologic/Hydraulic Standards Phase I Safety Inspection of Non-
Federal Dams," prepared by the St Louis District (SLD), Corps of Engineers.
These guidelines were developed with the help of several federal agencies and
many state agencies, professional engineering organizations, and private
engineers.




1.2 Description of Project

Q.

d.

e.

Description of dam and appurtenances. Pogue Lake Dam is a curved earth

embankment, convex downstream, approximately 440 ft long and 18 ft in height
(Fig 3-A and 3-B), impounding a lake used for recreational purposes. The
embankment is grass-covered on the crest and downstream face. The spillway
is located at the right abutment (as the observer faces downstream), there are
no control structures in the spillway, and the concrete slab at the spillway is
severely broken. A low level outlet is located near the left end of the dam.
This outlet structure is an 18-in. diameter metal pipe with a guillotine gate at
its downstream end. The discharge channels from both the spillway and the
outlet are eroded to bedrock.

Location. The dam is located on Greasy Creek, approximately four miles
northwest of Marquand, in Madison County, Missouri (Fig. 1). The dam is in
Section 14, T32N, R7E, on the USGS Marquand (1980) 7.5-minute quadrangle

map.

Size classification. The dam is classified small based on its height of 18 ft and

storage volume of approximately 74 ac-ft. The small dam classification
includes dams between 25 and 40 ft in height, or having storage volumes
between 50 and 1000 ac-ft.

Hazard classification. The St Louis District (SLD), Corps of Engineers, has

classified this dam as having a high hazard potential; we concur with this
classification. The SLD estimated damage zone length extends approximately
2.5 mi downstream of the dam. Several occupied dwellings and assorted farm
buildings are located in the estimated damage zone (Photo 1). The down-
stream hazards were verified by aerial reconnaissance and on the ground by
the inspection team.

Ownership. Pogue Lake Dam is reportedly owned by Dr K. Diamond, 2316

Jeanan, Cape Girardeau, Missouri 63701, and Mr R, Reichardt, Route 1, Box
164, Marquand, Missouri 63655,




f.

At the time of inspection, Mr Reichardt maintained a residence upstream of
the lake and was present during the inspection.

Purpose of dam. The reservoir impounded by the dam is used for recreational

purposes.

Design and construction history. Information on the design and construction of

the dam was obtained from Mr Reichardt. No construction reports were
available.

The dam was reported by Mr Reichardt to have been constructed by Hahn
Farming and Construction, Fredericktown, Missouri, in 1973-1974, The con-
tractor was contacted but no information could be obtained on the design or
construction. The dam was reported by Mr Reichardt to be founded on shallow
bedrock.

Normal operating procedures. There are no formal operational procedures for

this facility. Flood flows pass through the uncontrolled spillway. The low
level outlet is operated about every year to lower the lake approximately 3 ft
and kill the weeds.

Pertinent Data

Drainage area. 2.95 mi2
Discharge at damsite.

Maximum known flood at damsite Unknown
Warm water outlet at pool elevation N/A
Diversion tunnel low pool outlet at pool elevation N/A
Diversion tunnel outlet at pool elevation N/A
Gated spillway capacity at pool elevation N/A

Gated spillway capacity at maximum pool elevation = N/A
Ungated spillway capacity at maximum pool elevation 1540 ft3 /sec
Total spillway capacity at maximum pool elevation 1540 ft3/sec




C.

d.

€.

i.

Elevation (ft above MSL).

Top of dam

Maximum pool - design surcharge

Full flood control pool

Recreation pool

Spillway crest (gated)

Upstream portal invert diversion tunnel
Downstream portal invert diversion tunnel
Streambed at centerline of dam

Maximum tailwater

Toe of dam at maximum section

Reservoir.

Length of maximum pool
Length of recreation pool
Length of flood control pool

Storage (acre-feet).

Recreation pool
Flood control pool
Design surcharge
Top of dam

Reservoir surface (acres).

Top of dam
Maximum pool
Flood control pool
Recreation pool
Spillway crest

770.5 to 772.6
N/A

N/A

767.1

N/A

N/A

N/A

Unknown
Unknown
754.2

1600 £t
1400 1t
N/A

43
N/A
N/A
74

10.7
10.7
N/A
7.7




h.

i.

Dam.

Type
Length
Height
Top width
Side slopes

Zoning

Impervious core
Cutoff

Grout curtain

Diversion and regulating tunnel.

Type

Length

Closure

Access

Regulating facilities

illway.

Type

Length of weir
Crest elevation
Gates

Downstream channel

Regulating outlets.

Earth
440 1t

18 ft
Between 10 and 12 ft

Upstream 3.3(H) to 1(V) on exposed
portion. Downstream 2.2(H) to 1(V)

Unknown; probably none

Unknown; probably homogeneous
impervious embankment

Unknown; probably trench to shallow
bedrock

Unknown; probably none

None
N/A
N/A
N/A
N/A

Concrete-lined (broken), trapezoidal,
uncontrolled; sides of spillway unlined.

88 ft

767.1 ft

None

Channel eroded to bedrock; unobstructed.

18-in. diameter metal pipe with guil-
lotine gate at downstream end.

Projects about 6 to 8 ft from down-
stream face of dam. Can lower reser-
voir surface about 3 ft below spillway
crest.




2.1

2.2

2.4

SECTION 2
ENGINEERING DATA

Design
No design drawings or reports were available for this dam.
Construction

There were no construction reports available for this dam. Hahn Farming and
Construction, the company that built the dam, was contacted but no information
could be obtained on the construction of the dam. The dam was reported by
Mr Reichardt to be constructed on shallow bedrock. No other information was

available on the construction of the dam.

A concrete wall cut-off, which extends approximately 4 ft below the lake level, was
constructed on the upstream side of the spillway in 1978 to avoid erosion of soil
below the concrete slab. The construction traffic broke the concrete slab which is
scheduled to be rebuilt soon.

Operation

According to Mr Reichardt, the low level outlet is operated every year to lower the
lake approximately 3 ft below the spillway crest for weed control in the reservoir.

Evaluation

a.  Availability. The only information available on design or construction of the
dam was through interviews with the co-owner of the dam, Mr Reichardt.

b. Adequacy. The available engineering, design and construction data are
insufficient to evaluate the design of this dam. Seepage and stability analyses
comparable to the "Recommended Guidelines for Safety Inspection of Dams"
are not on record, which is considered a deficiency. These seepage and

stability analyses should be performed for appropriate loading conditions,
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including earthquake loads, and made a matter of record. The analyses should
be performed by an engineer experienced in the design and construction of
earth dams.

c.  Validity. Not applicable.

Project Geology

The dam is located on the southeast flank of the Ozark structural dome. The
regional dip is toward the southeast, but local variations occur in the vicinity of
exposed and buried Precambrian bedrock knobs. The bedrock in the area is mapped
as Precambrian age St Francois Mountains Volcanic Supergroup (Fig. 4), consisting
of rhyotile and felsite volcanic rock. Cambrian age shaly dolomite of the Elvins
Group and Bonneterre Formation are also mapped in the area (Fig. 4), and may be
the bedrock outcropping in the discharge channel below the spillway.

The soil (used in the dam construction) is composed of gravelly to sandy, silty clay
(CL) and clayey silt (ML). The material was sampled and classified in the field. The
erosion potential of the soil was judged moderate to high in the event the
embankment is overtopped. The soil is mapped on the General Soils Map of Missouri
(1979) as Peridge-Cantwell-Gasconade Soil Association.

Several faults are mapped in the vicinity of the dam site. The Greenville Fault,
located about 8 mi south of the dam, is a northeast-southwest trending fault
approximately 38 mi long. The fault is mapped as northwest side up.

A branch of the Simms Mountain Fault System is mapped approximately 9 mi
northeast of the dam. This system is a complex branching series of faults about
40 mi in length, trending northwest-southeast. Displacement on the fault system is
generally southwest side up.

These faults, like most others in the Ozark region, occur in Precambrian and
Paleozoic bedrock and are likely Paleozoic in age. The area is not seismically

active and these faults are not considered to pose an unusual hazard to the dam.




The dam is located approximately 70 mi northwest of the line of epicenters for the
very large New Madrid earthquakes of 1811 and 1812, A recurrence of an
earthquake of the magnitude of the New Madrid events could cause damage to the
dam; however, an evaluation of this risk is beyond the scope of this Phasel

investigation.




SECTION 3
VISUAL INSPECTION

3.1 Findings

a.

General. A visual inspection was made of Pogue Lake Dam on 25 February

1981. Mr Reichardt, one of the owners of the dam, met with the inspection
team at the dam. The visual inspection suggests that the dam is in generally
good condition from a viewpoint of structural integrity and stability.

Dam. The dam is an earth embankment constructed of locally obtained soil.

The embankment materials consist of gravelly to sandy, silty clay (CL) and
clayey silt (ML),

The soil appears to have a moderate to high erosion potential due to its
cohesion and vegetation cover. However, erosion sufficient to pose a hazard
to the dam could occur if the embankment were overtopped for a long
duration.

The downstream slope of the embankment is typically 2.2(H) to 1(V). Vegeta-
tion on the dam crest and downstream slope consists of grass, weeds and small
bushes. A cut stump is present on the upstream face (Photo 2). The tree was
probably there before the dam was constructed and was cut during construc-
tion or after the dam was completed.

The upstream face of the dam slopes about 3.0(H) to 1(V) and does not show
any evidence of erosion. The waterline is very close to the top of the dam
(Photo 3).

Some erosion at the toe of the dam due to leaking of the outlet pipe was
noticed (Photo 4). Gravel protection has been installed but does not extend
sufficiently far onto the embankment to protect all the area subject to erosion.

The dam crest did not show any evidence of disruption of the vertical or
horizontal alignment (Photo 3). No evidence was noted of cracking, slumping
or excessive settlement of the embankment slopes, sinkhole development, or
animal burrows. No seepage was noted at the base of the dam. No evidence




C.

10
of significant erosion was noted on the embankment or at the junction of the
embankment and left abutment, except the limited erosion due to the leaking

outlet pipe at the toe of the dam.

Appurtenant Structures.

l.  Spillway. The spillway is a trapezoid-shaped, uncontrolled rock and
earth channel located at the right abutment of the dam (Overview Photo). A
concrete slab, about 6 ft wide, extends across the spillway; at the time of
inspection, this concrete slab was severely broken (Photo 5). Upstream of the
spillway, a concrete cutoff wall has been installed in an effort to prevent
erosion of the soil below the concrete slab by seeping water. The sides of the
spillway, at the abutment and junction with the dam, are unlined and could be
subject to erosion during high flood flows. The broken concrete slab is also

subject to erosion in its present condition.
At the time of inspection, water was flowing through the center of the
spillway (Photo 6), both above and below the broken concrete slab to a depth

of approximately ! inch.

2, Low-level outlet. The low-level outlet is an 18-in. diameter steel pipe

controlled by a manually operated guillotine gate. The gate was closed during
the inspection but was leaking at an estimated rate of 50 gal/min (Photo 4).
Although the end of the pipe extends about 6 ft away from the downstream
slope of the dam, leaking water was eroding the toe of the dam, and a small
pond had formed at the toe of the dam (Photo 4).

The inlet of the pipe, located slightly below the water level of the
reservoir, has no trash rack, therefore has a potential for becoming clogged.

Reservoir. The siopes surrounding the reservoir are relatively steep on the left
bank of the reservoir, on the order of 4(H) to 1(V); the right bank is almost
flat. No sign of slope instability was noted. The area is mostly forested; no
housing development, logging or agriculture was reported for the drainage
basin, Upstream of Pogue Lake Dam are two other dams, Smitty's Catfish
Pond Dam (MO 30613), and White Lake Dam.

e e e
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e. Downstream channel. The downstream channel is a broad channel, eroded to

bedrock (Photo 7). The right bank of the discharge channel is subject to
significant erosion, with the channel migrating away from the dam. There is

no apparent potential for natural obstruction of the channel.

Evaluation

The results of the visual inspection indicate the dam is in generally good condition
from a viewpoint of structural integrity and stability. No evidence was noted of
disruption of the vertical or horizontal alignment of the dam, slumping or cracking
of the embankment slopes, sinkhole development or animal burrows. No evidence or
report of overtopping was noted. No significant erosion was noted on the dam slopes
except at the toe of the dam below the leaking outlet pipe. The grass and brush
vegetation on the downstream slope and crest of the dam appears to provide
adequate erosion protection for normal operating conditions. There is no erosion
protection on the upstream face of the dam but the short fetch of the reservoir will

likely produce only small waves and protection is probably not necessary.

The concrete slab of the spillway is broken and erosion downstream of the cut-off
wall could endanger the stability of the cut-off wall. The erosion of the right slope
of the downstream channel will not endanger the overall stability of the dam since
this process migrates away from the dam. Erosion could also occur on the unlined
sides of the spillway.
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SECTION &
OPERATIONAL PROCEDURES
Procedures
The only facility requiring operations is the low-level outlet used to lower the lake
approximately 3 ft. This is done during the winter so that snow and frost will kill

the aquatic weeds along the shoreline,

Maintenance of Dam

No records of maintenance were available for this dam.

Maintenance of Operating Facilities

No records of maintenance of operating facilities were availabie for this dam.

Description of Any Waming System in Effect

A warning system was not identified in the inspection.
Evaluation

There is no formal maintenance program in effect for this dam. The spillway will
require future maintenance to repair the broken concrete slab. The development of
a maintenance program and an evaluation of a practical and effective warning
system are recommended for this facility.
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

Design data. No hydrologic or hydraulic design data were available for
evaluation of this dam or reservoir; however, dimensions of the dam were
surveyed by James F. McCaul Il and Associates of Potosi, Missouri. Other
relevant data were measured during the visual inspection or estimated from
topographic mapping. The maps used in the analyses were the USGS Cherokee
Pass (1980) and Marquand (1980), Missouri 7.5-minute quadrangle maps.

Experience data. No recorded rainfall, runoff, discharge, or pool stage

historical data were found for this reservoir. No evidence or record of

overtopping was found during the visual inspection.

Visual observation.

I.  Watershed. The watershed is undeveloped. The drainage area is covered
primarily with dense forest and scattered pasture. The reservoir is small (less
than 1%) compared to the drainage area of 2.95 mi?. Two small reservoirs,
Smitty's Catfish Pond (MO 30613) and White Lake, are located upstream of the

reservoir.

2. Reservoir., The reservoir and dam are described in Section 3 of this

report and by the maps and photographs enclosed herewith.

3. Sg'illwax. A partially concrete-lined spillway is located at the west end
of the dam. The concrete slab over the crest is broken, An 18-in. diameter
low-level outlet pipe crosses through the dam. The invert of the pipe is about
3 ft below the normal water surface elevation. The outflow from the pipe can
be regulated at the outlet. This pipe was assumed to be inoperative in the

hydraulic/hydrologic analyses.
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Overtopping potential. One of the primary considerations in the evaluation of

the Pogue Lake Dam is the assessment of the potential for overtopping and
consequent failure by erosion of the dam. The portion of the dam adjacent to
the spillway was considered to be the top of the dam for the purpose of
determining overtopping potential. With a pool elevation of 770.5 ft (13
percent of PMF), velocity in the spillway was calculated to be approximately
7.5 ft/sec. This velocity is considered likely to produce erosion of the unlined
part of the spillway, and this erosion could progress to the point where it poses

the hazard of an effective breach of the dam.

Hydraulic analyses of this dam for the 1 and 10 percent probability-of-
occurrence floods and Probable Maximum Floods (PMF) were all based on
initial water surface elevation equal to the lowest elevation on the spillway
crest. The results of the analyses indicate that a flood greater than
13 percent of the PMF will effectively overtop the dam (causing severe
erosion in the spillway). The PMF is defined as the flood event that may be
expected to occur from the most severe combination of critical meteorologic

or hydrologic conditions that are reasonably possibie in the region. The

analyses also indicate that the spillway will not be able to pass the 1-percent
probability-of-occurrence (100-year) flood event without effectively over-
topping the dam. The | percent probability-of-occurrence flood is the flood
event that has a 1 percent chance of occuring in any year, or occurs on the
average once in every 100-years. The total spillway capacity at the maximum

pool elevation is approximately 1500 cfs.

The following overtopping data for various flood events were computed for the

dam assuming no erosion of the spillway or embankment.

Maximum Maximum Maximum Duration
Reservoir Depth Out flol:v of
Precipitation W.S. Elev., Over Dam, 3 ! Overtopping,
Event ft (MSL) ft ft”/sec hours
1% Prob 771.4 0.9 2300 2.0
13% PMF 770.4 0.0 1500 0.0
50% PMF 772.9 2.4 5700 6.5

100% PMF 774.4 3.9 11400 9.0
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It should be noted that, at the PMF, the depth of overtopping may reach 3.9 ft
and the dam may be overtopped for 9 hours. Overtopping for this depth and
duration is judged sufficient to develop a breach of the dam.

Our analyses indicate that it was not necessary to include the effects of a
hypothetical breach of Smitty's Catfish Pond Dam, located upstream, because
Pogue Lake Dam would overtop before the upstream dam. No information was
available on overtopping or storage at White Lake Dam, a second smali

upstream dam.

Selection of a spillway design flood was complicated by an irregular valley
downstream of the dam. The valley within 1-1/4 mi downstream includes two
occupied dwellings and assorted barns and outbuildings, and varies from very
narrow to quite broad. Beyond 1-1/4 mi, the valley is very broad and contains
several more dwellings. On the basis of the sparse population in the area
where the flood flows will be confined by the narrow valley and the small
impounded capacity of the reservoir, 50 percent of the PMF is the recom-
mended spillway design flood. This recommendation also considered it unlikely
that a spillway capable of passing 11,400 ft3/sec (100 percent of the PMF)

would be constructed for this small dam.

Input data and output summaries for the hydrologic and hydraulic analyses are

presented in the attached Appendix B.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

p b.

Fs

| R g

Visual inspection. The visual inspection of Pogue Lake Dam revealed that it is

structurally in generally good condition. There was no evidence of lateral
spreading or horizontal displacement of the dam crest. No evidence of
sinkholes near the dam or in the surrounding area was noted. No cracking or
slumping on the dam or in the area beyond the dam toe was identified. The
downstream face was vegetated with grass and bushes. These grass and bushes
will provide moderate erosion protection during normal operating conditions
except at the outlet of the leaking low-level pipe where the riprap zone should
be extended to protect the toe of the dam against erosion by leaking water.
The embankment could be subject to erosion, however, if the dam was
overtopped. The broken concrete slab at the spillway is considered a
deficiency as erosion could undercut and reduce the stability of the cut-off wall

upstream.
No seepage on the downstream slope or at the toe was observed. The erosion
in the spillway and the downstream channel is not likely to endanger the

structural stability of the dam.

Design and construction data. No design or construction records were avail-

able for this dam. Seepage and stability analyses comparable to the
requirements of the "Recommended Guidelines for Safety Inspection of Dams"
were not available, which is considered a deficiency.

Operating records. No operating records or water level records are maintained

for this facility.

Post construction changes. The only post construction change on this dam has

been the construction, in 1978, of a concrete cut-off wall. This cut-off wall
extends approximately 4 ft below the lake level, on the upstream side of the
spillway, and was constructed to prevent erosion of soil from below the

concrete slab.
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Seismic stability. The dam is in Seismic Zone 2 to which the guidelines assign

a moderate damage potential. During a seismic event, liquefaction of the
gravelly, silty clay embankment material is unlikely. However, without
knowledge of soil properties of the embankment materials, the seismic
stability of the dam cannot be evaluated.

C e mmea e e
el B i e
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

a.

b.

C.

d.

Safety. Based on the visual inspection and results of the hydraulic/hydrologic
analyses, the dam embankment and appurtenant facilities were judged to be in
generally fair to poor condition. No evidence of sinkholes, detrimental
settlement, slides or lateral spreading of the dam was found. Seepage and
stability analyses comparable to the requirements of the guidelines were not
available, which is considered a deficiency.

The hydraulic/hydrologic analyses indicate the dam will be overtopped by a
flood greater than 13 percent of the Probable Maximum Flood (PMF), which is
considered a deficiency. These analyses also indicate the dam will be
overtopped by the 1 percent probability-of-occurrence flood (100-yr flood).
The relatively sparse population in the downstream damage zone and the small
storage capacity of the reservoir suggest that 50 percent of the PMF should be
the recommended spillway design flood.

Adequacy of information. The visual inspection provided sufficient infor-

mation to support the recommendations presented in this Phasel report.
Seepage and stability analyses comparable to the "Recommended Guidelines
for Safety Inspection of Dams" were not available; this is considered a
deficiency which should be rectified.

Urgency. The deficiencies described in this report could affect the safety of
the dam. The recommendations in Section 7.2b concerning the remedial
measures for the embankment and spillway capacity should be acted on
without undue delay.

Necessity for Phase lI. In accordance with the YRecommended Guidelines for
Safety Inspections of Dams," the subject investigation was a minimum study.

This study revealed that additional in-depth investigations are needed to

complete the assessment of the safety of the dam. Those investigations which
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should be performed without undue delay, are described in Section 7.2b. It is
our understanding from discussions with the SLD that any additional investiga-

3 tions are the responsibility of the owner.

7.2 Remedial Measures

a.  Alternatives. There are several general options which may be considered to

reduce the possibility of dam failure or to diminish the harmful consequences
of such a failure. Some of these options are listed below.

1. Remove the dam, or breach it to prevent storage of water.

2. Increase the height of dam and/or spillway size to pass the spillway
design flood (50 percent of PMF) without overtopping the dam.

3. Purchase downstream land that would be adversely impacted by dam
failure, and restrict human occupancy.

4, Provide a highly reliable flood warning system (generally does not

prevent damage but diminishes chances for loss of life).

b. Recommendations. Based on our inspection of Pogue Lake Dam, it is

recommended that the following remedial measures and studies be addressed
without undue delay.

1. Prepare a more detailed hydraulic/hydrologic analysis and design a
spillway and discharge channel capable of passing the spillway design flood (50
percent PMF) without overtopping the embankment. The spillway should be
protected to prevent erosion.

2, Perform seepage and stability analyses comparable to the requirements
of the "Recommended Guidelines for Safety Inspection of Dams."

; 3. Extend the riprap zone below the outlet pipe to provide erosion protec-
tion, or repair the outlet pipe guillotine so that it does not leak.
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4. Repair the spillway so that erosion does not occur downstream of the
cut-off wall.

5. Evaluate the feasibility of a warning system to alert downstream
residents in the event hazardous conditions develop at the dam during periods

of heavy precipitation.

O & M procedures. It is recommended that a program of periodic inspections

and maintenance be developed and implemented without undue delay. This

program should include, as a minimum, the measures listed below.

1. Inspect areas subject to erosion such as the spiliway and below the outlet

pipe.

2, Inspect the dam for evidence of slope instability, such as cracking or
slumping of the embankment.

3. Maintain the spillway and discharge channel free of obstructions.

All remedial measures, inspections and maintenance should be performed by or

under the guidance of an engineer experienced in the design, construction and

maintenance of earth dams.
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1. Hazard zone downstream of Pogue Lake Dam.
Looking southeast. Note the dwellings,
Missouri Highway A and the town of Marquand
in the background.

2. Cut stump on the upstream slope of Pogue Lake
bDam. Looking north.




3. Upstream face of Pogue Lake Dam. Looking
southwest. Note the small freeboard between
the water surface and the dam crest.

4. Downstream end of the low-level pipe. Looking
east. Note considerable leakage of the guillotine
gate.




View of the spillway. Looking northeast. Dam
is out of the picture to the right. Note the
broken concrete slab and the erosion gullies,
Also note that some water is flowing through
the spillway.

Water flowing over cut-off wall at the spillway.
Looking east. Note the cut stump on the upstream
face of the dam (right upper corner of the
photograph) .




View of the channel downstream of the spillway.
Note the erosion of the right bank of the channel.
Also note the bedrock exposed in the channel.
Dam is out of picture to the left.
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APPENDIX B
Hydraulic/Hydrologic Data and Analyses

B.l1 Procedures

a. General. The hydraulic/hydrologic analyses were performed using the "HEC-1,
Dam Safety Version (1 Apr 80)" computer program. The inflow hydrographs
were developed for various precipitation events by applying them to a
synthetic unit hydrograph. The inflow hydrographs were subsequently routed
through the reservoir and appurtenant structures by the modified Puls

% reservoir routing option.

b.  Precipitation events. The Probable Maximum Precipitation (PMP) and the |
and 10 percent probability-of-occurrence events were used in the analyses.
The total rainfall and corresponding distributions for the ! and 10 percent
probability events were provided by the St. Louis District, Corps of Engineers.
The Probable Maximum Precipitation was determined from regional curves
: prep?red by the US Weather Bureau (Hydrometeorological Report Number 33,
- 1956).

c. Unit hydrograph. The Soil Conservation Services (SCS) Dimensionless Unit
- Hydrograph method (SCS, 1971, Hydrology: National Engineering Handbook,
Section 4) was used in the analysis. This method was selectefl because of its
simplicity, applicability to drainage areas less than 10 mi”, and its easy
availability within the HEC-1 computer program.

The total drainage area was divided in to sub-areas. The data for the upper
sub-area are from Smitty's Catfish Pond Dam (MO 30613).

The watershed lag time was computed using the SCS "curve number method"
by an empirical relationship as follows:

2‘0-8 (S+1)057

el e

L = 0.5 (Equation 15-4)
1900 Y™ v
where: L = lagin hours 1
£ = hydraulic length of the watershed in feet = 11,600 ft (lower);
9100 ft (upper)
s = 1%‘:—3— - 10 = 4.1 for both lower and upper (for 1 and
10 percent events)
= 1.6 for both lower and upper (for PMF)
CN = hydrologic soil curve number as indicated in Section B.2e.

Y - average watershed land slope in percent = 2.34 (lower);
2.5 (upper).

This empirical relationship accounts for the soil cover, average watershed
slope and hydraulic length.
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With the lag time thus computed, another empirical relationship is used to
compute the time of concentration as follows:

_L (Equation 15-3)
T. = 0%
where: . Tc = time of concentration in hours
L = lag in hours.

Subsequent to the computation of the time of concentration, the unit
hydrograph duration was estimated utilizing the following relationship:

AD = 0.133T (Equation 16-12)
where: AD = duration of unit excess rainfall
Tc = time of concentration in hours.

The final interval was selected to provide at least three discharge ordinates
prior to the peak discharge ordinate of the unit hydrograph. For this dam, a
time interval of 15 minutes was used.

Infiltration losses. The infiltration losses were computed by the HEC-!
computer program internally using the SCS curve number method. The curve
numbers were established taking into consideration the variables of: (a)
antecedent moisture condition, %b) hydrologic soil group classification, (c)
degree of development, (d) vegetative cover and (e) present land usage in the
watershed.

Antecedent moisture condition Il (AMC IlI) was used for the PMF events and
AMC 1I was used for the 1 and 10 percent probability events, in accordance
with the guidelines. The remaining variables are defined in the SCS procedure
and judgements in their selection were made on the basis of visual field
inspection.

Starting elevations. Reservoir starting water surface elevations for this dam
were set as follows:

(1) 1 and 10 percent probability events - spillway crest elevation of
767.1 £t

(2) Probable Maximum Flood - spillway crest elevation of 767.1 ft

Because the outlet pipe has no trash rack, and could easily become
obstructed, it was assumed to be inoperative and did not pass any amount
of the flood.

Spillway Rating Curve. The HEC-2 computer program was used to compute 1
the spillway rating curve using spillway cross section and assuming critical
depth over the spillway crest.
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B.2 Pertinent Data

a. Drainage area. 2.95 miz (total); 2.0 (lower); 0.95 (upper)

b. Storm duration. A unit hydrograph was developed by the SCS method option of
HEC-I program. The design storm of 48 hours duration was divided into 15
minute intervals in order to develop the inflow hydrograph.

c.  Lagtime. 1.9 hours (lower); 1.5 hours (upper) (for 1 and 10% events)
1.2 hours (lower); 1.0 hour (upper) (for PMF)

d. Hydrologic soil group. C

e. SCS curve numbers.

1.  For PMF- AMC Il - Curve Number 86
2. For 1 and 10 percent probability-of-occurrence events - AMC II - Curve
Number 71

f. Storage. Elevation-area data were developed by planimetering areas at
various elevation contours on the USGS Marquand and Cherokee Pass, Missouri
7.5 minute quadrangle maps. The data were entered on the $A and $E cards so
that the HEC-1 program could compute storage volumes.

' ’ g Outflow over dam crest. As the profile of the dam crest is irregular, flow

! over the crest was computed according to the "Flow Over Non-Level Dam
Crest" supplement to the HEC-1 User's Manual. The crest length-elevation
data and hydraulic constants were entered on the $D, $L, and $V cards.

h. Outflow capacity. The spillway rating curve was developed from the cross
section data of the spillway assuming critical depth over the spillway and using
the HEC-2 backwater program. The results of the above were entered on the
Y4 and Y5 cards of the HEC-1 program.

i Reservoir elevations. For the 50 and 100 percent of the PMF events, the
starting reservoir elevation was 767.1 ft, the spillway crest elevation. For the
1 and 10 percent probability-of-occurrence events, the starting reservoir
elevation was also 767.1 ft, the spillway crest elevation.

B.3 Results

The results of the analyses as well as the input values to the HEC-1 program follow
in this Appendix. Only the results summaries are included and not the intermediate
output. Complete copies of the HEC-1 output are available in the project files.




En T e e
N o . .
TM — m. — . . . . s e T RLIY VU ST ' B .|
'w“\ o 628 [ AL 7Y 9212 1*222 8* 142 ¥* 124 £*°122 €122 €°022 A
o0¢ VVu w €*12y 0°0%y S92y Z2°66¢ [ A4 2 ¥4 [ .24 1.3 €£°9¢ 2°8¢ *0- - %
oo a c°1 82 €*0Ls QS
” am‘m, e .. 1°292 s
09 o ™~ 0°0f2 .ooe- aooas 0°092 3%
o — n..ua @ .m m . - e B 0%62- 0°01. 1°89. 1% _Y¥s '
s - nO_ 0 ﬂ...u 0°0009 0°0006 0°000% 0°000€¢ 0°00062 0°0001 0°006 [ AL 23] 0°06 - °9--- SA _
29 el 3 R 9°v ¢ [ 24 Y713 0*€ 42 1*242 11282 8°69¢2 0*69¢ 0°892 [ AdAT] 1°492 A ' )
\el B 80 Im 31°494m 1 1A Am
SRR . T 1 ‘A *l
SISATIVNY 9N1440I¥IA0 nzc u:-»::u ooo.-u ™ Mt
3 WYYL"7 P | N aL
ONOd HSIAAVID SALLTNS WOUI KO3 AND WA !-8 ROYS - 3INTONDD - ™ e
1 vy 2 »
- . - . L 3." h -3
§'s : . . : (34 ] R { ]
. 10° ] LT - .o . . . e .. . . ‘ 1
i Ol 06— 023 203 o} SN W 4
e 01 RN L ZEREEEY JEECEY | -™
. SISATYNY HIVEOONOAN N4 - ™
u 3 . . M P NDIINL 8- N
N . *c2e *128 ‘028 *o1e 2818 **°018 AS
a4 M 1% 4 *e22 *022 ‘021 4 17 *9--- s
n_." £°% 422 »*938 0%
J’- . . . - . e . - .. ..'d. "
‘e A1 %] °028 *918 °018 608 3%
Es g2 LT3 Q- 2°2.:.__og.-.. ye
3= B : S - K *000S1 *0000% °*0008 €A
e *000¢ . *0001 .cen “o0o€ *0s1 *001 oy *02 0 -- GA
w.” : . . P avg2e *929 8°428 &4
e 4°220 9818 hosuo €*219 8*919 4°919 918 2°918 9°618 YA
los 1~ oom-nl . 3 1A
WM .. .1 . 1 .o s s A
ez .azcs w»-»-zn— S3SATVNY o::;aucwva th u-.::au Q004 - ™
oo . . 1 t §va- 1 ]
az) ; Py $0%n i= X
o4 : £s°1 2n
) 20%0 9%- - : o - - . 1
12 FYS 1 0£1 021 201 92 s 4
o . o°1 ERY ST TS RPN | ™
M . :scugc.:z GO0y ONOJ NSTIAVD SADNLINS: 1 &)
< 3 L OMD4. 0. - RN
J : 0°1 oce e
“Ioa i .— 4 L 4
Sy . . . € - 18
o () (] [ (] o 0 0 . a.- ¢ - -201 3 ]
-lov ' m-m»dcti 134> 00073 tSt-xCI 37%v80¥4 | 4
ol : ognblggg SSINVLINENDG] 30A)=-0NNROO0A 29,
¢ TUNODSSIN SASNNOD NOSIOVN *2210€F °OM *NVY0 INVY 3INO04: - [ L S R RS AR R
L ooo.oooooooootooooooooo000000000
L -0 WeV-10__NDIAVIISIGNN ASVYY- -
‘ SL61-AWNC- - NPISUIA- ARRAVS -WVA
. b $T=33) - IVNIVY - NIV NIDNBAN - BRR TS
: 25000800000 0900000000060000000088 __
[
»




R

_ - .- -e we ves ve @ (LAY h } 10°* 06° z0° [] 1 Of *f 10°1 p
= 666 10°* e1° 02* 621 S1%8  20°1 0 10° 0o 70 €€ «ive  1e°1
- .bv *2b% 10° [} 4 02° 821 00°8 _._20°1 0 10°—__90O° 20° 2¢ 000 b T 12 S
[ *v2y 10° 1 0z°* 121 sv*2  20°1 *0 10° e0°* 20° 1€ %) 101 A9
Toe ‘o5t 10° ote 02+ 921 0E*z  20*1 *0 10 00 20° ot 0%  10°1 i
el » —306——20° e 0z 62— 61%2—-20°1 %0 10— 90" 70 62— — V1% . 10°Y Y
o - *e62 20° (2% 02* v21 00°2 20°1 *0 10° 00° ze° 82 00°2 16°1 e
o. ¢ 922 20° 1 54 02° e sv*9  20°1 *0 10 eo* 20° 22 €v*9  t0°% W:_
e 228 — 2602 ——20%—— 83 02% 22V - 0(°9 20} ______*p 10 0% 20t 92 _@fve Tt "
o A *ebl z0° e o2* 121 s1°9 20} *0 10° eo* 20° &2 1ee  j0°1 i
os m m ® *1nl oo0° v v0* 021 009  20°1 *0 00° 00° 0o0° 2 e0'9  1e°1 19¢]
s o~ 83— — 00° v0° ¥ BT 8620 09 . 00t A0t —— 00— €2 PN TS PY ) SU—.
W P39 *uet 00° v0° ’0* 1 0£°e  20°1 *0 00° 00° oo* 22 0£°c 0% e
el 8302 *931 oo0°* vo* *0°* 211 s1°6  20°1 0 00° 00°* oo* 12 <16 10°1 ‘-
X 25y —_—ee 10— 50" S[I,Io[oigi[brlzl's.rufalllﬁ
= gub *181 10° v0°* ¥0* %11 sv*y  20°1 *0 00° 00° Y19 o1 svcy  10°1 _._
- 32281 *uel 10° vo° v0°* 11 oE*s  20°1 *0 00° 60* eo0° 81 of°y  Te°1 €
<o S e [ LS 7 L IR -3 § SRS KV S 7Y S SU Y S— 7' SN P SS—"Y ¥ S—'s 1 — 10T
e 04l 10° vo°* v0* 21 00°y  20°1 *0 oo° eo* oe* 91 00°y  10°1 T
e *e9l 10* vo°* *0* It Sv*E  Zo°t *0 00°* 00°* 0o 13 Goog '’
e *ocd 10° — s0° w0 o1 08°6 2 2003 e g0t 90t 00— B} OE'E—10°
' *261 10° vo* *0° 601 s1°c  20°1 *0 00° o0* 06° €1 13 LT3
oo eyl 10° s0° 0* 801 00°€  20°1 ‘0 00°* 00° oe* F3 S T 114 ied
ad *26+———30° Y e L R | .. NI 7 WS { S .U S ¥ Y UM, § ey 19 ¥ ) (131 148
o *oll 10° vo°* vo* 901 0€*2  20°1 *1 00° 00°* oe* ot eF*2  1e°1 i
o *%01 1w° 0" »0° <01 s1°2  20°1 1 00°* oo0* 0o°* 6 €1'2  1e°t ik
i SDe “9. 8250 % 50.°. S50% 0022 202} *3 E{b[lL.h&L”dilﬁ:
kv ‘ot . 10° v0* *0* €01 - sy*t  Ze*l *1 00° e0*  ©00°* - ¢ (130 B U141 €
v *19 - 10* vo°* s0° 201 0E*T  20°1 1 o0° eo0* oe* 9 ofF°1T  18°1 ™
A 3w 10 0% 90" 103 5103 .. 2023 1 LT LU 1,1 S Y- U SN \ L B 7 L% SIOI——
_W . 86 . 10° s0° v0* 001 001  20°% *1 00°* €0° . oe0° . 00°1  16°1 .s
e 2t 10° vo* * 66 sve 201 *1 0o0°* 0e* ~ -00° € cor Te°1 o C
rn el 310° 0" $0° [T 0L° 2021 *1 002 80 062 2 Y&} 18°3 \»_Ta_
Re 2 10° s0° ¥0* e 3 201 *2 c0* oo o0o0* 1 <Y 10°1 o
i . . - . . . ‘e . .o % e & I '
ﬂm D480 ——E£80—_SIRJ - WINY 0013 NEPN— V00N« D N0 SOV EIAD-NIVY 001334 - HU° W YOO OM leel
e M0T9 001¥3d-90-0¥3 0 "
ﬂ °0_ .y .o,- .2 . og og . w' rh. or. . ob. : ki
e *6 *01 *€1 *91: *61 €2 *02- e *Ey- ¢ o
- *¥9 Y *96 *911 *6E1 ‘121 .3~ 692 ..nn *a ¢ i
N o2ke %9 SOUS . %20% .. _*ClM s .. *Q2€ ° PS> ¥ ) 1)
e 00°1 =70A 006°1 =3V7 *SYNOH 00°0 =3) .aw:z.oua 00 .nw; 0 ..zw eo .::2.«3.. AINP q_
Y . e e . '
mm [l [ . anID 00°%1= In—l At - hutd
oz] ¢ * <t
) :-c ND3SS3I3Y
u” ! A P . .-._o
(I 06 u =9y BB 0._=a3} M»..
o VAVO H4VII0WO0AH LINA e
- oo e e e e e i wWQ
) . M_3A¥0D o
21 . . . . - . PR PN e " .
of ' “10° 00°0  00°9%= 00°1= 00°1-  60°0- 00°0- 08°T- 00°6- 90°6: O-- O
. SMEAN _ XNSIW  2ASMD MRS . WOIAM o SNMAS_ NIWNI  J0BAN . MIAIG . NWNAS 24037 <
. viva $$0) ”0
= 00°0 00°0 00°061 _ON*OEL_00°021  H0°201 #0°92 __ 88°Q ¢
. 9% Tt 1137 (71 21 9y SHé 334 “ o
: vAvO 413384 ;
\J
©




oWﬁf- WW. . ew vus ve v .
e oo — o 90 10* ') . Ut 1k
o*——18 ¢1°€2 20° 00° 00°*
*969 00° ow.[o..lleol_fn.“ll.: 00° 00° 10, e PE*E2 10°1
2 *e2¢ 00*  9o° Mw” 201 s4°2z 20°1 *9€————00°—— .60° Toe_ te CT'62  10°1
m [I”OﬂO,lIuOOO -90°- 20° N“d 0t*2Z 20°1 O”M vo* eo* 10° 16 OO“QN’&OO‘II’! -
WJFV._ | O"N' oo0* 90° 20° Owulnl’ﬁuo-|~°ou—. —— %4y QO” 60° 10 06 “MOWN 10*1 J.J )
=1 o s01 00° 90° . 00°22 20°1 . — 00 06" 10— 68— 2 10°1% acl? -
a 6321 ———0 0 (1) P (14 00° . L 1 L1227 10°
m m o “1ivl o".”l..'lceo —d O ——2 63— 0M0- 20°1 *29 00°* M”o 1o¢ 69 0022 ) 409“-,1 T
38 s . %0° 0 322003 —— 2 0 8 .
. ——— 00— 80— 389 <
fegr mml oW m mmmy o m W -
o3 o 0* 20%———@ LX°TY (1] TR
3891 *0262 00°  90°*  20° onﬂ e 02— 20— el 0" ot ter—— co 0017 1601
oM b0 eLe 00°* 90° 20° oe*02 20°1 *»€1l 18— Lot 7 et
> AE M *e04E 00° 00" e 461 00°* 00 To° 1s 0€°82 10°Y
83———00——06* ——
_ e S0c  goe L.y Eler IO ‘112 oo 1ot oo oater 1oe1
— GO —— O ——p 0£*61 20°1 (-1 2d 10° T —
o——¢ *6€ 62
FEE o S S L oot 00
-+ M- MO 0076y Z0°1 “v62 a0ttt o
“8069 ot 0081 —s001 “12¢ . o 14 ooeal 1001 —
0o° %0° ITS[E%
”—m: 00° gt Mwn "““ S1°81 20°1 - oo s¢ Cy*RT  T0°1
B o d———— PO § * , *
ior] *tosl 00° nMWIl&ILETSn 10° M““ u“u - ST'RT  T0°1
: R T R e owomom o mmown
0804 ———00 2 G 6y YT O T — 2O |
¢ *ebv9 0 : sray o *6oE “n” u“” 908 0L of *41 -"um
¢ : o* . om0y L TL
s I T L I B T
*0605————00 0€*91 20°* 90° . j
Nied . G L L S 1 & e & 0%l *2v2 . 40 49 £y *9 . : y
ey e o oom e NS VU R LA . .
® L]
.H ; nuwwm 1ot 2976 NS 661 %°61  20°1 -”M“ no“ #0° 11 v9 OOoOHL.”a
0002 2002 95+ ——BE461—20°4— .
- zee 100 00n1 10y b R M- M- M S o
e 530¢L 10° 66° gt i61 61°61  20°1 o1 41 10°1
Voe seee? 10° 12053 Jue €0° v 3 s1°61  10°1
e *6922 ~”. 667 66 461 oE°v1  20° .col.lliv.ll.loor.l.v"o. o car<y  18°1
. L2000 1ot ect——00s . 351 s1e ot *2s vo* . 0t 66— AT 10
vhn 0“0#‘ . OQ.— 20°1 °1e v0°* "90 1.0 8s 0€°%1 1t0°1 e
b 3 —00°531—20 —— o *2 .
MM. *elsl .—90 (Y 4 0¢8°* 161 Sy El . ﬁ.«!ﬂb[”bl””' 48 [3 RS 10°1
7 *83163 “0 e 0s° 061 . 20°1 *62 0°* & Sommny ¥ L] S PENS 715 SO
Ver b eze S PO+ o< S+ 14 08 *21 RS O OO 4 AR i
- *6501 100 .8 B 8w ec...mﬂ.lw@”.«tllkfl.lverwc 9e*  vs oe°f1 T6°T1 i
3 ey ” °9* 99° v Py 0°1 *e »0° o 302 6 —— L FPEL 16T
o cros 20> £9° 99 o8l DnzNu z0°1 *9 $0° 10 so° 28 00°F1 10°
Ve, owvv 20° c9°* PO » 06°21—202} s M 10° c0°* 16 oot [ 2 |
WE oNfQ 10° o1 02° Sel $1°21 201 g 0-* 192 502 o5 DNQW“ “00- I
e o ,
¥ L 1 T T 2 Vi ter ger ey st tew .
ey “026 “”” oL otont ~”w“l|l.~|lllho.l.|nnu|llrwn.£ovlc s 4.
[ 4 L[] B
w" 03— 10° . ON- L £2 ] SI*11 20°1 c.— 10°* e 200 o0 *OTL__T0° S
vo_ . b YY) ; 10°* o1° DN‘O 083 00%11} 20°3 0“ 10° 00°* 20° (XY eFe Y 10°7
[ HOCD 10° o1 “Mo "M“ <¥*°01 20°1 o1 .-D”||||..°' 20 b N““““ .-O”.-
— —_ ]
I 2698 ——10° 1 0z® . 0£°01 20°*1 o1 ~o. eo* 20¢ € cerol aoo o
ye 00'0 10° o1° ONos.I.Ilb 3B 1%0— 201 o1 10 06°* 20° zs of + 1%
3 (14} 10° 61° 0z°* 9¢l 00°0T 20°1 “ 10— PP 702 e osd 10°1
“ ”“h 10°* 1 bNollIl»”n.— [T 20°1 o .-0“ 00°* 20° oy "Mo”“llu’nd ———
€ —— 0C%e -2
) oo: 10° o1° 02° et ” 03 oy “M. 00° 20° of v e -oo..
\s oaNo 10° ®1° 02°* 2 si*s  20°1 ™ . 80— 26 _8C—0F° o3 ,
440 10° __93° . €3 00°s 20°% . 10 e0° 20° PO 7Y ] SO
02% 3163 .68 1 10° o L€ 1% . 2
20°3 . o 00°* 20° of 1114 ] .
10° 00° 20° 00°s 10°t v
e cecp. 0 v




&Y T e Pt T ‘L1l ‘sl AFL2!
192 *v62 *12¢ *20€ *69¢ "€ 2113
*oLE *04€ *1£E *062 °262 161 *091 *0e 7 201 *ve ;
*dé ‘s *2¢ *1s 28— %92 *°9w1l *21 LT LY - T, e+ SRR
S *y i 1 *2 4 *1 b | *1 1 4 3] o
<] °1 (31 1 1 (31 (3] (31 °0 .0 (T _: m
> W *0. 0 0 *Q. LY. *0 20 °0 (7Y (T AN
[Yl-5] m LT *0 0 *0 *0 *0 (XY 0 [T (T _:
a 1 1 1 . 1 a0 . 1 2 -
m g~ 2-0HAB-23 _NEVW- V04 RO TVINIVAS LV MHIVEONNOAM -
721 R =
0 o =t tre
& 3 o _0.
30 Um -
ST % €222 *€222 €12 “1ve1 H-ND SNOWL o
a80gn *2061 2081 *ce2t 6921 29=2V "
> AE @ 62— 62020 —— 582V 962462 o .
06°91 06°91 €2°9N 2:°10 .. SININT " 4
6962 €1 62 1 *20%- W) '
260246 *hc *vs0 o152 24246 $43 o]
) MNI0A WI0L  WNOH=ZL  WNOH=Z  WNOM=-9 e . ...
N . : saza reg2 <
my L€ -
v *veZ *ve22 462" *g2¢ *49€ - *60v *29%- *92¢ *09- 902 >
o *928 *0%o *0911 *99¢1 20091 *€s01 w112 *98€2 19692 *sfe2 -
s S E2IE——* 406 20206 24N G 2048 29146 2486E 26426 231402 24342 ol
=
" . *9222 . *0sel . ‘2641l *1991 . °*cEsl *govl %921 *eETY  , ‘*TOO1 54 : m
.. *662 *6%9 *19¢ *626 T *oly "1y *39 ' veQy T A
rv L7V U YV ¥ 'SEISSENNE J 7V \SSSE Y Y 7 WSS Y'Y 7 Y 3 74 2466E 26 RE 2608 2406E bid
*01t 642 *942 *212 081 *161 821 211 *£01 *ne |T
.2 1Y *0b *vo *to 26 *06 *e8 e 9 29 *7
Soi LTV 234 299 209 T3 200 — 28§ — 20§ 202 hif
lee! ) *o1 *93 *» vl 1L S 1 *93 °21 13 L 14 . v
®.. *22 vz 22 “1¢ *9c Ty oy - %9 0se ~
: IR { SNBSS < ST ) D SN - MU M :
fie 91 *081 *591 *5e1 121 ‘66 *09 *59 €S %G -
o, . ot c2¢ *92 12 *91 C et 6 9 28 2 X
oz 2 -z oy .3 . .0 *0 .q 'Yy W TT
2 % -0 0 .0 *0 0 . .0 .0 e ) v
*0 0 *0 0 .0 *0 ] *0 0 e : >
0 .0 TN .0 *0 .0 0. LY\ [T *0 o
0 °0 0 0 °0 *0- .. (31 . Y | (31 -] il
T DJAM *1 NV YOI ROTINIVAS AV NIVYIONOAM “_
e O N G R YRR N-AJ-SHOML
*%09¢ *%09¢ *99y¢ *R62- 13=2¥
26°869 26°869 02°628 91°6e¢ (V] I
08°6E 29256 I6°26—— 6862 —ia £3ININS
*6EbY *92 ey *gol 2 M o
o1 *61e%41 *806 - v i 1111 M L17) $4) i
ie AN INS0 4 BOADHaZL — YAOH=I2 — YAPH=G w3 =2
i e L ]
i
L i
O__. . 10V Y6 D°2% D120 D4°626 ) ”_.
s *6b0941 —08°T 4605 00°0C _MAS - :
L ] €
Oﬁn *16v (Y 90° 40° 201 00°0 ¢€o6*1 X 1 0o0° 00°* 10° 9% 000 20°Y e
: *adn 00° Q0% 40° 361 - 4u°g2 20} *e2 00— 00°—  10° e G2 _gosy iV
|
- *e06 00° 90° 10°* Y3 ] 0¢°c2 20°1 c1$ 0no* rne Tee ~e ne *¢? Y




a a3
= 8
tay
2o rv..m“m
- - N
" mmnu
T
12 t“um . R . L . P
ol 1 2890 ¢ ’ 00°0 0516 00°% *e2v11 w21 99°¢ YIRS s0ct
Q. . 5T & ; 00°0 0s°1e 05°9 0226 *£01 g2 o222 0g*
21 W o R o m . . . .- .o
- ok SYNOW SUNON SYNOH $4) 13=3v HYO ¥3AD a313°Sen Nd
0. NIV AOTIIIND XUYN 401 ¥3AD »0713100 39va01$ Mi1430- ¥10A¥3S3 -4 -
£ 40 3814 40 3MIL _ MOZLWNOO  MOMIXWM  MOMIXWM _ MOMINWM . NOMIXWM 0yivy
£ 21 - L -
o- N
e *afel °0. 0 A034AA0
: *v2 ey - ‘ty - - 39V¥01 S
@ 0%°022 01292 01°292 - - MOEAWAITY  crreersianoene - :
L] ‘-D “a ‘a- -“w.p -'uu-‘“ WDU-. u.-~.- [ YT TN TR Y YN WY X ] - -
Om
t 4 . . . . . .
. SISATWMY A134NC UWA_ 40 ANVMMOS
o
ge
it JUT9°E2€  H196°191 ) %902 - - e eeees i
On . *g2011 *0246 1 $6°2 wvo o) 03Ny rw
e MGI*EZE  DIBL°19T ) oo yoo - ve e e
OM *21011 €126 1 66°2 3yvl a3NIeuN 2 o
M.“ JLEB°ETZ ) evo*90T1 - 191%¢ | R be rtetivsaees w...~.,
o) *€66e 2ae¢€ 1 00°2 ACIAVE AV MevESOYEAW T
oz e . ————Y
ee MOBTIT  DIBL°SC ) 982 ) Y
O “ovec “0Le1 1 c6° Nvo 03 o3InnN
12 PR ASr . Y T o 3
ot 055 101 022°s6 b 190°2 yooe- R
Dla *at6f 061 1 %6° aree 1Y HIVEINROAN
L1 .%
o . 3
U_m” OOP..— tmo.. . i ceer e !
o N . 2 0JAVY 1 OIAVE NWIJ  WIWY  MOIawAS  molawedan_|
t4]
1 SR04 01 031744Y SD1AVY ¥
~ | O, ﬂ m
[ . . . . — . .
o $S¥313W0TIN 3BYNOSH SITVIN FIWYNOS NI V3wV :
o 10NDJ3S ¥34 SUILIM I1ENI) ONBI3S ¥3d 13IJ D1AND-NI SKOTVS- - - ¥
< ggﬁ:ggg:&aukzszoa:wécgi OV IWIA | ;
1 4
% !
} —
o




A

S,

k)

-

-

&2
6L
L3
4
24
e 8
oL »
9‘T|l m
Loy
7L SN Wo » m .
99 [ 5) i
_ 3 4
o P '
‘I mmn ~ 00°0 s4°1% s1v1 2181 02 e s8°022 oy |
72, @ .m o~ 00°0 sty 21 *6091 *92 12° 12°%082 s1°® 4C
L w373 0 : . PTI YVE [ 859044 T Ci
..j 289m 00°0 L1y 00%0 1291 €2 000 1v*022 €1° .
n:.l. g i~ 000 . 641y 00°0 *86€E1 ‘1 00°0 42°022 4 04 . r . MD
[= .
! % % DO- m m ajege L ATH
o SUNOH SUNGH SUNOH $33 13=-3v HYOQ ¥3A0 A3I3°Son Mg ~
. 3u0IIv3  A0TIING XUN  JDA ¥3IAD ADIILN0 39v¥018 TYELE ¥10A¥3S3Y - 48" ...b(
————————e P U bl BN Db OIS VSR C e BN AN AN IR OB X HANIR Y ———B 143
T, e e N . _
o ) . . R o|C
s 29653 20 u 0 —HBISINE- “ :
M *ve gy g .- 39v¥01S -~
’ 05°042 . 01292 . ‘0% 292 MDIAVA3Y3 B T R TR st
L] N¥0—40-404 CEVLWUTL LT PN INIVA-INI SN sevecsvessscces 3  uyld v
[ 4 . . . . . € :
: SISAINNY_ A2 IS U0 JO-AUNNNAS. 1/
[ Lk
”ﬂ _ni._‘
-» . .. ‘. .. N . e 2 g N fn,
e — ~+
W BIE TS DI0I*BY JEBE*e%  3499°1%  MiGe*eE ) ey Yoo R
W 2191 .2.3 *6861 *1ze1 .2.3 1 oo.~ Hwve 01 03PPY .m-
N s —t s . s ot s !
e 310418 ..2.3 DELEZSY  D1ibIN ::.2 ) .oo.» - o Cee iee e et
i *928Y .2: *2661 *2881 *g9El 1 mo.~ 391 eu..:_...... 2 e
s _ ) o ; .. ) re,
lez )e22°%¢ ...o.~n ..co.en 3808°22  du29°62 ) .Z.o R L N K
7 . *6021 .mn.: .;3 *286 *906 1 00°2 AOTVSPT AV HAVRINNOAN J
sz : : - P s . R L
ol 8L .:.n.S :o~.2 9T el BLO°€T ) t90°2 [ e ceeees  ml
o 219 *6L6 .coo .coo .~oc 1 % 17 0) onnnw [ €
X . .. ’ s s .4 « - s as . 01!
(o2 1I68°%2T MLEL*9Y ..~o.3 ..on.o. -:.n.: ) (9%°2 RN R TR Ll
.ﬁ. . *0€9 *18¢ *26% *21s sty 1 s6°® O¥04 1V HAVEIONOAN
L0
| ‘d. 'ﬂ. 0.-.. ﬂﬂ. N-.... . .. » . s e . e
. G OF)VWY. & OFiVN £ OTA¥N 2 OFAYYN ) _OIAWN NWYJ __WINY _ NMPRRVAS  WRRAYNISN
ShDI3 DI 031744V SDIIVY
tSUILIN0TIN IUVNOS) S3TIW IWVNOS NI vIav. -
SONDI3S ¥34 S¥3LIW 2TBND)D ONDIIS ¥34 2333 II8AD NI SABPII: - -+ oo - onen
Egﬁgéatgﬁgtégﬁgﬁlﬁ;




P ~N/
J . bt o .
be e
£ § - 263 . B
‘_»_ m -0°1 - . - -0%2 - -2 Q- oM
QL_ g *Sun 6% =NOILAYUNO ...:.. e.o-o..::.w..: *0*1 -ou.:. .wﬂ::_w-aw...: .oVAS-NIVY TN
" aa €28 *1z6 028 ‘618 2°s1s  acele As )
o *S€2.  °622 022 ‘02 cecl ‘0 - 8 N ;
< S3dn 5oy 422 e H?R 18 O >
a- _Du.u.mu . . RN .o 8°619 S v v 1
= o o : soe® 020 *910 *018 *009 3% 143 rr -
19} M._.. D-u m“ L) 52 PR *01 2°2. 20 s WS . I P o>,
| B 2,9 4 : o c oo ... 00061 °00001 *0008 SA oo ©
- SRS8R - : *0006  "0002  °000%  “00s *00¢ *061 “007 *e%- . %02 %0 -- GA . o 4
& : g e L e a3 2T Y S | BRI
e 24°220  0°618  9°810  2%218  ECL1® 8910 1°018 49018 7°918 0°G18 A 1 i ]
ve . - 0°c 9= . 1 1A ot v 1
M» < L1 : : . A - &¢ o .
il . 40N0d m::..a- SISATYNY ON1¢dC2¥IN0 a.i ONEIANDY - 000YVS- L&) of > 4
1 7R  CENEE N 1 nl )
it m- 0 Ramitic i G IS 2¢ Gl
e : €61 2n \ 1 ol
< o 20°0 2= 1= ' PN e -1 . 0f \il k
5 1262 —— 120218 »2 e
~F . © 1200 120° 120 120° 120° 120° 120° 120° 120° - 120* 10 02
- . 120*  120° 120° 120 120° 120° Y20° 120* . 120* 120° 18 2
i L L4 S Yy L ¥ e Yt L s 1 o VY- LR Y K JE £ 7 a2
e YR w1 {19 Se9°1  692° vze® os1°® 821 201 201* 18 @ .
" 9¢0° 90° 9¢20° 920° 9.0° $L0° 180 1v0° 1v0° Zvo* 10 (% ]
< : 200 —— 200 20 e 2N 20— 200 20 280 200075018 §2
ol 2v0°* | 2%0° %0° zZv0* 2v0° 2vo0* 1v0° 1%0%. 1% T 1%0° 18 22
. . 120 t20° 120° 120° 120° 120*  120* ‘1t2e* " V20" 120° 18 1”7 -
< . 32003202 F 20 e T2 D Va2 O e F 20 i T 2O i RO F IO i T 2021 a2
e _ 120  120° 120° 120° 910° 910° st0° 910° 910° 910° 18 3]
D ?210° 910° 910°. 910° 910° 910° 90 910° 9t0° 91e* 18 1)}
2 _ 230> 910 910 930 830 910 10— 910% . 910° Q10 18 W2 |
e . - 9t0* ' 910° 910° 910° 910° 910° 910° 910% ~  el10° ste* 18 n L))
o/ : . 910° 910°* 910° 910° 910° 910° 910*°  910°* _ 9t0° 910° 18 ! Y ]
i 9102 OO 0302l B0 L OO QIO : 0% . 010* . 9162 .18 . .
Iz 90° 9t0° 910° 910° 90° 90° 90° o0 910° 910° 10 (3]
Dz %10° ovo0° 9o 910° 9t0° 9o° e 910° 910" S1e* 18 n
L 20 930 —B310° 2102 93102 210°. £102 93102 2102 910 186 33
ol . _ 810 . 910° . 9%0° 910° 910°- - - -910° 90 9t0° 910°*  916° 10 o
ol ! _ .- 00% = v@ Coee €89 261 o . .
1! 923 . 468 - DN N .
tod] , : HIVUIDUGAH 0007 ONDd HSTIAVD SAIINS: ™ ?
J 1 € onps  ® g .
C m i. y -
o ° 0 o ) o ° & . .61 ... -0 .- -261 ‘@ .
Zlos e -+ ¥Y3A=001 = 00079 3)1S1710VE0¥d €y f
oL : : 200 14=h22306-80¢- HOA SOOH. 54K A INENRI . 30ATO=OIVRO00N — 2¥ 2
~|e : JUNOSSIN SAANNDD NOSIOVM *2270€ *ON *WVO 3NVPY ZA00d: - - - T¥: oo cov oo Froon
e ) 000000030080 00000¢00000¢000 00000
2 —-08-34¥-30—NOIAVIT1GAN- SN
o[ 8461 A0F “NNISUIR ALRIVS-MVA
“ 41=33H) - wo:u: HAVISDUAAN - ORR Y4
J
o

ol > 40




|

{
u ) L R
o ol @
m,‘l u X o5 ~
l: 9 e
[ > ...’
I = rej
N [
B ym + K {
o & : A
; na e
» & 0 ~
) KR @
. I nu.n o - ov] ¢
T O wHem ov, !
¥ W.P WoOI , ...M
3] -y
— 528w = |
o - i
T e ; m
3 . !
3 . JH-
: : =N
~ @
el i
e

o .. e . e e e e 66 ¢+ N 1]
(324 1) o°vid 9°24s 1*242 s*14 v 148 €°t12¢ €°T22 . §°022 as 9
23 71 Y ° - . . . * . LY WO { 99
L 0 | LAt 4 s%02¢ 0% <9
..... PR PN .. ﬂ.h‘h “ (%]
0200L - 0°824 8°89% .. 5°092 33 (3]
. ' ' o Co 0°¢2 oot 1°8 4° vs re
0°0009 0°0006¢ 0°000% 0°000€ ©6°0062 0°0001 O0°00S 0°001 0°06- 6. - SA 1
[ L . ® Ld ..'D L] L (4 * WA 29
| o 1°t9~ . 1 1A [
. e . T - .. [ [ ‘A (13
° . SISAIVAY. ONLJJ0ANIAD ONY._SRIANOY 0004 I 2¢ *
. -1 . .- . . . .. . .. ..HY0- - - % ] 9%
ONOJd HSTIAVD SALIINS WOWS ROTI 20D 33 MATA ADVF - INTENGD- ™ L 13 <@
1 : E} | 2: » w4
L $0°~ 1= R (12 ﬂﬂ&
[ 24 | b4 ) L) A
4 i | JONR £
L4
®




-
3
m
folinll
i Q
E
-] .u ~
(7] hz
b —
&0 o
IO .
e 3
& ob R
Wz Om k.
L P [ [ ]
20 20 20° 20° 20°* 20° 20° 20° . 200 20°
z0* 20° 20° 20° 20 - - 20° - 20° 20° 20° 20°
. —NYI V4D e
- 00°0  00°0  v8°8- 261 : T
t ~Vos o rveo ‘W¥0LS oW . ,
"vv Y19 0—<41I3%4
- ° ° 000°0 00°% c6° 00°0 e 2 °o----
NGBS NSO 1A VDI SV DS Yt SN —— ¥ IV SIS —— B GAI—
44 . VAVO WeVEDONQAN
2l . . v
& —— o —3 € - ° 7 0 ONDS .
5 010VI  39VISI 3WWN]  Auef AN 34vil  NOIJ31  dMOIT  DV3SI
vm NOIAVIANDD J4ONNY VIWV-SNS
V ﬂnn. 000 0006 000 2606088000 2090000 600 200 0099909 20099090 09090
e
oz
- 2 .
o 6 - ©o - o ¢
= . . 32V 3 4OBT—— I NN YT 0E —
) °o - o - °o - °o - o - ° ° st - ° - 261
- NYASH  ludl 5] 2WAIN - -NIND w1 AVOT  NINN .. W on
' HO3I¥31412345 808
n.“. ...........
o . ¥Y3A=001-= 08A73-312STI16VE0US
o 0014622308807 NOILO0M_ S5 INVLINSNOD - 30433 =03 YA000N
S JUNOSSIN SALANNDD NOSIOVM *22T0€ °*ON SWVQ 3¥VI 30204
rai )
[}
o R QI LE*S oINIL .- b
o2 .J.mkno:o-ofca gall"
M ........0..........:..0........ .
L .08 ¥4¥-10._NOIIVI1SIOAN-AtVY. )
e SLOT-ATNF - - - - - NOISNAM-ARRIVE WA |©
y 1=23MH) - wo:u: HAVNIBNGAN - OARYe
J 000Nttt itts 2008 o

)




R O —

» 0 ¢N0d $SO7V  SIX3  NIVY  ODI¥34  NNSUH  VO°SON . © dWDd SSO7 I3 NIV GOI¥34 NNSWH  VOSOM
#079 001¥34~30-0N3 0
.° .‘ .~ .~ 'n \ .n L' .'A “‘. Psu .
‘o *01 €1 91 *61 €2 *92 *ot ey *2¢.
o9 °u2 *Qe- *911 Pes *121 W12 '692 rEC — oans
m 2 o9 - %y *29% - *Elv - - gz 022 - - CIET - -89 . ....%22
9 00°T =70a 06°1 =9V *SYNOH 00°C =33 *SIAVNICYO 001¥3d 40 ON3 O HIVEOOWGAM 2INP
E + 1
N 00° =¥0i1¥  $0°=  «NSIBO  00°1= ePiWiS
w,.u m ViV NOISS323N
mﬂ 3 06°1 =9v7 00°0 =3} o
a3 .mﬂ VAVO HeVUD0UO0AH JINA
D = -
um 0 R . 00°12 = ND 433433 00°1- « SS3INIIP 00°T2= = DN IAWND
, p “ . . . . . . . . . . . . e e . e . e . DRy -
S Hoee %m 2 102 » . * £0+ e 0020+ 80210028 — 2000+ B0 a —_—
. SXAEm SUBAY  XWSTIV  JASND  UNAS  NOIAW SHuAS  NEVNI  01A¥  wYAI0  WNWAS  140%7
s . vivo $S07
-.u . 00°0 . 00°0 00%- 261~
‘ . A : wa  rvo N30LS 4w , S .
: -« —_— : ViVO-413384 s —
b, ‘ ° ° ° 000°0 00°1-  00°2 00*0 oe*2- 2--- 0 -
e N0 — NS NONSL —OIINE——DdSUL NOSUL . JUNS  WIYYL  9HAZ 30ANI : .
o . . . "¥AVO WAVEI0B0AN k .
v ~ . o . <
i —~ o o 3 o oo 'y - AOIND :
b 0ANVE  30V3S1  MYNL  Luef IS ; 34vil  NDJ33  ¢NDII . OVAS]
ks [ T3 [ X3 ® [J [ )
O NOTLVANINOD J40NNY VINV-00S )
> .—n. ) 000000488 2909000000 0900606080009 2000000090 20000908000
.BN N «
s *61€ sole g *9v2 H-NJ- SNOHA
b 862 82 - %62 “002- - 140V i
(X4 i N BO’UH UWODNH . Q-ODNH NH 'Dﬁd MM e
o ) ot*s 01°¢ €0°¢ ve't . SIMINT
L o ; YT *2 o 11 *€2. SH)
o i *80¢21 *¢ce .. 821 (1 D 08 $£49 -
-"._ INNTI0A VDL WNDH=Z2  ¥NDOH=2  UNCH=9 »¥34
.
€1 .. N . . PRI Y o o8 o .. « . e e 8 s s 088
-n SYNOH 00°16 3WIL AV °508 ST 284300 YvIa
ot - N . . a . . i e e )
Lo X3 LT U T S *9e 00°8e__ 261 ___00%0__ £0°%
' veolu "9y *08 "9y OTEETS cv*€2  20°1 .
. ©*918 *9 127 "o 06%2% 061 0§°€2 20°%
B e 91g oy M *Be_ €2°2%__ 681 . GI°E2 20°2
. *919 9y *9¢ *oy 00°sv 661 00°€2 zo0°1
). %°918 9 *66 "6 &L°9% 291 cv*22 20°1
s PETS TIIR Y Y *20 °ge 06°9%__ 981 0§22 2gp°% Y




. . f )

1 ¥4 21° [+] L4 (19 $v°e1 20°1 1 10°* to* 20° 19 Sy o1 -o.- \.w
*co2 90° 21° -2 B (L2 0€E*»1 20°1 °1 20° 00° 20° -1 0F el T0°1 .
—_— 90— 23— 16T 6141 202 *1 20° -00°— —20° A G191 161 ;

*691 vo°* 0° o1* 261 06°s1  20°1 1 20° 60° 20° L 13 00°v1 106°1 ‘
M *961 %0° 0° o1°* 161 SY*ET  20°1 *1 20° 60° 20° (13 So°E1  10°1 ﬁJ\J
] — %} 40— 60— 40— 061— 0E*ET—20°} 3] 20 00— 20 H6 ——___PFFL_T10°T. ——
2 *eil £€0° s0° 00° N3 SI°€1  20*1 1 20° 00° 20° £¢ S1°F1  T0°1 "l
@2t t0* s0° s0°* vl 00°¢1 20°1 1 20° 60° 20° 2¢ 00°€1  10°1 <
ool | —— 0 0% B0 4 Ml CH°2120°Y}—*3 20 a@gc . 28% 16 £e921_.10° .4
- 21 €0° s0°* 90° 991 0e*21 20" \ 1 20° 0o0* 20° 0% 8E°21 16°1 <)

m = sl (1 vo* 80° Sel st*21 zo°u ! 1 20° c0* 20° 6 $1°21 181 ?\«
28~ 2t 20°%-——20° 50— 4oL ——00°21—206%) *1 20° 80— 70% — 94— 0021—10°1 -
“w33a 011 20°  20°  0°*  &el sy 11 20%1 " 20*  00°  20° v Gv*11 1801 Ul
89292 *601 20° 20° v0°* 2% oE*11 20°1 | 20° 606°* 200 9% of* 11 ;
.o 3 — 2020 B SRR 2} Jge  gpe Qg0 g4 . LIV 3P0 X
S o3 *501 20° 20° s0° (1) 00°1T 20°1 *1 20° 6o0° 20° L1 00°11  10°1 P

858 £ m *col 20° 20° *0° o€l $¥*01 20°1 1 20° e0° z0° €y <o*01 TO°1 {

— 20— 20— 40— BT — POV A2t AP 2P P GOV " m

1Y 0° 20° *0° X3! s1°01 20°% 1 20° 60° z0° 1 €1%01  18°1 WP
‘%o 20° 20° 0* LT3 00°01 20°1 1 z20° ec*  20° (1% 06°01 TO0°Y Ol
250 20> L . e < WSS S VNSNS 7.5 SIS SEEESSE 7Y S 7 CHN 7Y SNV S 7 Y W—_—7 X £ |
o Y 20° 20° *0° (23] 0E%s ° 20" 4 { 20° (T34 20° e¢’ 0t T0°1 o !
*3 20° 20° *0° ££1 si*e  20°1 "1 20° 00°* 20° 4€ S1'%e  Y0°1 .Mnu
23— 20— 20— 2 Vs 00 PGP e @} . Jge.. ppe . 39 . QF . 9OH— N [T
*8e 20° 20° v* 1€1 sveg  20°1 1 20° 0o° ze° s€ se*s  10°1 <
€L 20° 20°* *0* o€l oc*s 20°1 1 20° 00° ze* 13 of*s  t0°1 .anu
Y 20" 205 40— 623 ——C1%0 2003 o1 2qe  gee  2ge _gg ' qyeg yeey
*s9 . 20° 20° *0* s21 00°s  20°1 1 20° Ty 2e0° 2¢ 00°s  18°1 o~
86 20° 20°* v0* e se*L  20°T . 1 20° no° 20° A co*2  10°1 ~u.,
L s 1 S 7L R 7.X REERAY ¢ 1 SRR X FUREL 7.1 L DU X SIS 7. WS VY SR 7 U S -V S ¥ X VS 7 Y} ~
‘ov 20° 20° *0* %21 s1°2 20"\ 1 20° oo0° 20° 62 €Y% 18°1 .AWM
*on 20° 20° »0* *21 00°2 20°1 "1 20° eo* z0* 02 00°2  18°1 =0
.mw Nh‘v. N-‘r. 'w. h‘N.-.l thu'p N”.M .M - anr. B”’ 202 h“ - A NT Y M'Ol .m." ,~
v 20° 20°* *0* 2 0€°9  20°% | 20° 60°* 20° 92 0F°9 16°1 i
oy 20° 20° »0°* 1 k3 $1°9  Zo°*1 1 20° 00° 20° &2 €1'9  18°1 “u.
T e ¥ ¥ e L oy v.& SNRSEY .7, LT WS- 73 L YNNI L SSRIm—— 7Y Wy ¥, € S 1! SSN S SRSy ¥ LY S ¥ Y2 | =
*st . 10° 10° 20° 611 sv*s  20°1 1 20° 00° 20° €2 (TIT I U 14 § . -
*8L . 10° 10° 20° 81y 0€*s  20°Y 1 20° ©0° 20° 22 0E°¢  10°% Wil

° e 310° 10 20°% 411 FATYA 201 (3 202 £0° 20— 12

ek 10° 100*  20° 911 00°s  20°1 *1 20° 00° 20° 02 00°%  16°1 L
% 10° 10° 20° SI1 . s¥*y 20%1 *1 20° go*  ze° 61 cs?y  10°1 oz,
L S e B T T L B e L LU} S | 8 L S {32 ) -y
‘et 10° 10° 20° €N st*y  20°1 1 z0°* 60° 20° 1 S1% 10°Y -
*ve 10° 10° 20° 2n 00°y  20°1 1 20° ep* 20°. 91 00y  108°1 e
oc L w°0 10 20°% 112 TALT 4 <20°1. *3 0% 002 204 £3 F'h.[’..lﬂll'll.lnlu.. .
*2 10° 10° 20° (2] oc*e 20" .1 z0°* LT L { 14 (2] PE°E  10°1 "
°1c 10° 106°* 20° 601 s1*c  20°1 a| 20° 00° 20° €1 . CY*E  10°1 e
X *ae .-9' 10 0% 801 00° L 20°%1 *3 20°. 80 8% 23 [0°¢C___10°%Y £t
. *62 10°  10°  20°  ¢01 sv*2  20%1 ‘1 20° f0° 20° 1 v*z  10°1 ey
‘ ‘8 10° 10° 20° 901 0€*2 20"1 *1 20° 60° 20° ot 0F*Z  t0°1 N
_. 242 10 10° 20° £01 $1°2___20°1 h | 20 00 26% &6 G102 10°1 2t
| 92 10° 10°*  20° 01 00°2 20°1 *1 20° 00° 20° ] 00°2 18°1 P
K I *e2 10°  10° 20° €01 sy*1  Zo°*t *1 20°* 0o* 20° 2 T2 BT 13} oC
. *52 10 30 .. 20° 200 —0€°T .20} 3 20%— . 00° 70" L 0F %3 __108°% £
. *e2 10° 10° 20° 101 s1°1  20°t *1 20° 00° 20° s ST*Y 1OV . o
*22 10° 10° 20° 001 00°1  20°1 *1 z0° 00° 20° L 001 18°1 *
232 102 10% 20" bb [ 9.2 20°1 *1 202 00° 20° £ [¥%) 0°*? L4
. *o2 10° 10° 20° L ot* z0*1 1 20° 00° 20° 2 o€ e <
T 10 .10° 20° Lo st 201 i 4 20° 00° 20° 1 I & t0°1 * <
s !

-
H

+ e o




: 0A0VE  39ViS)  3MYNL  ANS 1t 34Vl NUJ3L  @MUDL  OVas) ®
. | ) e
SHAVYO0UOAW 3NIENOI @
& N a a Add . 4 _: Jou! °
m 2000060000 0000099009900 9000000008 oo o0000 00 ¢09000805000 “_.
E 4
L) " s
& . .
w.inm A [}
- : . s I
m b -u . . L) . . . wd
S%n . %89 <99 71 19 I3 H-Ad - SNONML @
w3aa *666 - *56s - *9v¢ ‘ote 13-V
40,8 —m———————————2 22 P 2L BE L €226 NY S— J .
a & M " s . 12° . C12%e 21°¢ 1o | .- S3ININ] - N . WOM
& . . oy, *Q. . * . o FORRY A )
; wz oml. . . "192 . ® 2 €t 1 . ; G W
-y m 2y .
MNTI0A IVI0L ¥NDH=2L  WNDH-¥Z  UNOH=9 A 1LY S
— A E TIPS 22 - o] -
o 292092 6%°C  0%°S  &B°8  NPS ) o R s . : . » H. X
'PD‘ ... 09. NOD ﬂQ. N N. ¢ ﬂ QYQDD. N MQ l. ﬁ A', _ﬂ. a. u, l. n. ﬂ. b. : N. u. -. . a. _. . -. _. .IO. - ﬂ’lh“ ; ' Yl : “
" zn 00° 20° 20* 101 §v°€2 20°1 *61 10° 00°* ze* s6 <H°E2  18°1 MQ. 3
sl 0o0°* 20° 20° o061 0E*€Z 20°1 *91 10° e0* ze° e 0E°€Z 10°Y ol 1
e 2 S ¥ R R T 4 & e & LT B T e S ¥ R Y Y Ty m ry s = -
21 . "00° 20° 20° 991 00°€2Z 20°1 21 16°* e0* 20* ¢ 26 00°¢2 TO°Y P
16 00°* 20° 20° e $v*22 20°1 21 10° 00 20° 16 0?22 10°% .._
> *est 002 ——7 0820 S P T B 2 2 22O e e T O R B0 2 f A B D 4221803 o
sl 00° 20° 20° 93} 61°22 20*1 *91 10° 00* 20° 'Y €1°22 10°Y e
*091 00°* 20° 20°* *81 00°2Z 20°1 *91 10°* eo0* 20° (1) 00°22 18°Y -
3 .'-‘ -~ °_°l Non ~°ﬂ n.ﬂ ﬁ'b““ ~°~ﬂ ‘hﬂ ﬂol OOD NO' .. "-ﬂm ﬂ"“ NL
*161 00° 20° 20 %1 0€E*1Zz 20°*1 %G1 10°  e0° 20° - 9% e£ 12 108°Y e
*ci2 00°* 20° 20° 10 $1°12 20°1 1% 10° 00* 20* 9 $T*12 . 10°%
—_— g2 —— 0" 20 20 063 ©0%1-2—2023 (X} 30 80 20— 40 0032100} x
he *24 0o°* 20° 20° 621 Sv°02 20°1 *E1 10° 00° 20° €9 €402 t0°1 HO
‘116 oo0°* 20° 20°* s21 0€°02 20°1 €1 10° e6° 20° 2¢ 0F°02 106°1 o
LY 00— 20— 20% 43— 61202200 — 223 .ot . 80 - 20% . 16— 4102 10—
[ 11 00°* 20° 20° 941 0002 20°1 21 10°* 60° 20° oe on°02 10°1 P
w L2V 00° 20° 20° €21 sv*61  20°1 11 10° 00° 20° o2 Sy*el  T10°% 0
) | USRS 7V ¥ W Y. UOS- 7 ISR 7Y SUY 'S NSt 17X SIS 7.1 L SOSNINEPREN X & SISV 7Y SO VU SRS 7SS Y S Y TS S rY ] ,.ﬂ .
, 23 L 0o* 20° 20° €21 s1%61 20°1 *01 10° 80° 20 22 $I'1  10°Y w. Py
*3e8 00° 20° 20° 20 00°61 20°1 *01 10° 00° 20° 9 e0*6l 10°1 "
1 *0d—00—— 20° ___20° 4V BN OO e by 30 0O 200 g G 3 e
] *8s8 00°* 20° ' 20 o2 0E*9T  20°1 ‘6 10° a6° 20° v PE°RT  TO°Y e
1 *0601 00°* 20°* 20° 691 s1°81  Zo0*1 *9 10°* 00° 20 €2 CY'e1  10°1 b
B LETTS BNGEUE 7.¥ Ny £ Sry 7, LI Y . S -Y. 111 SRS 7.1 % DU Y SR ¥-{ SR 71 S 7.1 SRS ¥ SORSeemy-Y Y T % S 713 ! =
e *ulEl 10° 40° 80° 491 §v*L1  20°1 2 10° 00° 20° 12 ST 10°7 e
id *g2v1 10° 20° 80° 991 0€*21 20°1 .9 10° 00°* 20* Y] 0£°21  10°1 Whd i
W 24061 30" —d0* —$0° 601 YLy 2O G 0 __BO% 29 (9 — 4P I T8} - m
[ *g261 10° 40° e0° 91 00%LT 20°1 *g 10° 60° 206° (1] 00°21 10°1 Je :
o1 3861 10° 20° s0°* €91 $%*91  20°1, .6 10° 00°* 20° 29 <v*91  10°1 : :
) .m_wwa|||-3‘!0?.!!3»‘3[@310[&&[&0[0[#[13{o.,-llltlll!m ¥
. T egein 10° 60° 01° 191 S1°91 20°% .y 10° 00° 28° 9 ¢T1'91  10°1 Ve §
T *cto 20° o1* o1 091 00°91 20°1 ] 3 10° e0° z0°* ¥ 00°91 10°1 y
L] 2604 £0° %S 831° &6 L8°C1 Q021 L 310% 802 202 £§9 20 %I __%0%1 “ ¥
. ‘v g t0° a5 ({0 861 ot*st 20°1 2 10° 00° zo0* 29 0E*CY Y0°1 s .
e o T1 28° 9%l 69°1 161 sl°61 20°1 *2 10° 00* 20° 19 CTI%GY  T0°1 .
r Oﬂt 10“. ". [ L] L3 S [y ) T U 8. N.o»' °‘ o.ozLoori.




—— w T —
S
b
b2l
mEr
O M~
0o o~
232
&0 O . -
. 3 o~ . . . o . - Lo . . ce esan s e
_. ,m.m om o 000 $2°1s 00°2 . *s0c2 *€o L0 T TY 00°1 :
draga SunoN Sunom S¥NOH 543 14-2¥ HYO ¥3AD  A373°S°A and
NINIVS ROIIAN0 XV¥N 401 ¥3A0 033400 39Y¥01S Hid30: ¥10A¥3SIY -48- -
TS UH S VAR TV SR P VT VI vVt 1T VR 1y 1o VI Vo 1o R - TV

*8653 .0 o a034i00

: (7 £y Ly - 39V¥01S
0s°022 01°%292 0T %29 - ¥011VA313

D I I I R S T R

9090400 L SV AURAIN G INIVA IV LIN-

n-n»UIlllbbNLihlriblbblbCcttbn

20000000000 0000 3 :'rb

;
:
H
:
B .
i
. N T4e9% 1 Y1784 MSE*LT 1 TR2 8411 JOIECSY - T
. A $00N . €02 *10v ‘0v21 -OQMN vYo ah 03100y
.00.# 1 IR Rd el I X1 ARA 11 v-meooo d- . v
$6°2 *502 %0 vl oNnn~ Ny OUS-QGOUIN
101°s R IL A SR Y Y A 115 T84 %4 —.mwono | R R
! “ 00°2 oocd *612 - *0ve oﬂ~0~ *019m) bd !tleBlO)t
196°2 vocoon 2 69°CE }iove 1l v-0~o- | R ceee
$6° *69 cQNd 117 *60% NVQ eb QNDQQU
19¢°2 LT3 2 -uhon Jivec 1 LYY 10 %4 b - R

T %9 *1e1 - *voy “Ef8 oN0d
. %3N OM=24 — UO0M=AZ  BOOH-9 UED

AV HAVIO0N0AN

(SUIAIN0TIN wnc:ﬂw-WWJ—z wu«:en NI dwcc .

o L AILIE LN I ]

PbIbDhhIlbLlhlhbbtlhhhbbblblﬂbﬂhlkhltbhhhlbhhbb|!hlhbuulbuH!WPRIIthtthI&LalDI




