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PHASE I REPORT
F t NATIONAL DAM INSPECTION PROGRAM ~~ft• Seetici,

~~~~ c
0

Oneida Mining Company Dam

Pennsylvania BY

~~~~~~~~~Indiana County
-. —.---— _- - S” C1AL

Unnamed tributary to Brush Creek

26 September 78 (visual inspection )

Inspection Team - GAl Consultants , Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

Based on visual inspection, past performance, and review of
engineering data, the facility is considered to be in excel-
lent condition. The emergency spiliway is capable of pass-
ing the peak inflow associated with a storm of PMF magnitude
and is deemed adequate .

To ensure continued adequate performance and provide addi-
tional safety to downstream inhabitants, it is recommended
that:

a. Formal procedures be established with regard to
maintenance of the facility. The owner should consider
installing an extended stem on the blow-off pipe valve to
facilitate operations during emergency conditions and rou-
tine maintenance checks .

b. The design of the protective cage over the prin-
cipal spiliway be reviewed in light of the consequences of
possible loss of anchorage and/or vandalism.

c. A warning system be developed to provide for the
notification of downstream inhabitants should the need
arise. The program should include round-the-clock surveit—
lance during periods of intense or prolonged rainfall.

d. Oneida Mining Company personnel continue to mont—
tor the observation wells on a yearly basis and report any
noticeable changes in water levels to their design engineer
for evaluation. The condition of the seepage in the emer—
gency spiliway channel should also be addressed and changes
in f low rate or turbidity reported.

_ _ _ _ _  —



F ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— -

~~
,,--- ., ,

~~
.—,—,..,—. 

~
-,--.,-

~
-—

~
--——-. -- -.

~
. 

~
-., - ,

— _ _ _ _ _

~~~~~~~~~~~ -

• .
• GAl Consultants, Inc. Approved by:

Colonel , Corps of Engineers
• District Engineer

- 0 NECISTERED

~~ OFESSIONA L ~~~~~~

BERNARD M. Mil4A1( I

• Date___________ Date 16 bec.’lg

ii



• F. 4

~1
.4

L
I,

r ~~~~~~~~~~~~~~~~~~~

41

t . 
~

_
;

• .. . 
0

k -~~
-

1 •

• •• •14, ‘

2? ~•
I s

C

r 

I:: JJ~ii~



I

TABLE OF CONTENTS

• 

. 
Page

SYNOPSIS . . . . . . . . .  i
OVERVIEW PHOTOGRAPH. . . . . . . . . .  iii

TABLE OF CONTENTS. . . . . . . . . . .  . . . . .   iv

SECTION 1 - GENERAL INFORMATION. . . .  . . . . .   1
1.0 Authority. . . . . . . . . . .  1
1.1 Purpose. .  I.
1.2 Description of Project . . .  1
1.3 Pertinent Data 2

SECTION 2 - ENGINEERING DATA . .  8

2.1 Design . .  S
2.2 Construction Records 12
2.3 Operational Records 12
2.4 Other Investigations 12

• 2.5 Evaluation 13

SECTION 3 - VISUAL INSPECTION 14

3.1 Observations 14
3.2 Evaluation 15

SECTION 4 - OPERATIONAL PROCEDURES 16

4.1 Normal Operating Procedure 16
4.2 Maintenance of Dam 16
4.3 Maintenance of Operating Facilities. . . .  16
4.4 warning systems 16
4.5 Evaluation 17

SECTION 5 - HYDROLOGIC/HYDRAULIC EVALUATION. . . . . . 18

5.1 Design Data .  18
5.2 Experience Data. . .  . . .  19
5.3 Visual Observations 19
5.4 Overtopping Potential 19
5.5 Spillway Adequacy 19

SECTION 6 - EVALUATION OF STRUCTURAL INTEGRITY . . . . 20
6.1 Visual Coservations . . . .  20
6.2 Design and Construction Techniques 20
6.3 Past Performance .  .~~~~. • 20
6.4 Seismic Stability.  . . . . . . . • . . . • 21

• SECTION 7 - ASSESSMENT AND RECOMMENDATIONS FOR
REMEDIAL MEASIJRES  22

7.1 Dam Assessment ...  . . . . . . .  . . .  22 -

• 7.2 Recommendations/Remedial Measures.  . . .  22

iv



~~~1

-
~ 

. TABLE OF CONTENTS

APPENDIX A - CHECK LIST - ENGINEERIN G DATA

• APPENDIX B - CHECK LIST - VISUAL INSPECTION
APPENDIX C - HYDROLOGY AND HYDRAULICS
APPENDIX D - PHOTOGRAPHS

APPENDIX E - GEOLOGY
• APPENDIX F - FIGURES

APPENDIX G - REGIONAL VICINITY MAP

I

V



PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

- ONEIDA MINING COMPANY DAM
NDIt PA-830, PENNDER# 32—79

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367 , authorized
the Secretary of the Army, through the Corps of Engineers,
to initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

The purpose is to determine if the dam constitutes a
hazard to human life or property. ~~

1.2 Description of Project.

a. Dam and Appurtenances. The Oneida Mining Company
Dam is a zoned earthf ill embankment approximately 900 feet

• in length with a maximum height of 50 feet. The structure
is provided with a tapered clay core founded on alluvial
materials in a 10-foot deep cut-off trench. The facility is
served by an emergency spiliway , principal spillway , and a
pumping system.

The emergency spill.way is cut into natural materials on
the right abutment and lined with riprap to a height of five
feet above the spillway floor. The principal spiliway is
composed of a 30-inch diameter steel riser set on the up-
stream left abutment at normal pool elevation 1735. A 24—
inch diameter blow-off pipe provides for emergency drawdown.
The blow-off pipe is valved at the bottom of a manhole
accessible from the embankment crest. By-pass piping is
also provided on the blow-off line in order to maintain
minimum required downstream flow. The water supply system
consists of two 12-inch diameter steel pipes with intake
elevations at 1720 and 1725, respectively. This system
supplies water for use in \the preparation plant and related
facilities.~~~~~~ 

p~7(1~
b. Location. Oneida Mining Company Dam is located on

an unnamed tributary of Brush Creek approximately three

-• 
miles southeast of Brush Valley, Pennsylvania. Access to

14
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the site is by township road off U. S. Route 56. Dam,
reservoir , and watershed are contained on the Brush Valley
7.5 minute U.S.G.S. quadrangle. The coordinates of the dam
are N40° 00’ 37” and W79° 01’ 30” .

• c. Size Classification . Intermediate 50 feet high,
800 acre-feet, storage capacity at top of dam).

d. Hazard Classification . High (see 3.l.c.5).

e. Ownership. The Oneida Mining Company, Seward,
Pennsylvania 15954.

f. Pu~pose. Water supply.

g. Historical Data. According to PennDER records,
Oneida Mining Company applied to the Commonwealth of Penn—
Sylvania for a permit to construct a dam on July 31, 1973.
Prior to this application , L. Robert Kimball , Consulting -

Engineers were retained by Oneida Mining Company to develop
a site study, design a dam , and prepare constructio~i specif i—cations and drawings. Frank M. Sheesley, Inc., was retained
as the prime contractor to construct the embankment and
appurtenances . Work commenced at the site in early October
1973 and was completed in the fall of 1974. The final
inspection of the facility by all concerned parties was
conducted on November 1, 1974. The reservoir reached

- normal pool in December 1974 or January 1975. The dam and
appurtenances have operated normally in the four years
following construction. . 

-

1.3 Pertinent Data.

a. Drainage Area. 0.64 square miles.

b. Discharge at Dam Site. Discharge records are not
available. The owner ’s representative indicated a record
pool of approximately 5 inches over the pr incipal spillway
in July 1977. The emergency spillway has never discharged.

Principal Spiliway Capacity at Maximum Pool 132
cfs (design value).

Emergency Spiliway Capacity at Maximum Pool 1770
cfs (design value).

j c. Elevation (feet above mean sea level).

~~ Top of Dam - 1744 (1747, top of Camber).

Maximum Design Pool - 1 7 3 9 . 0 .

2 .
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Principal Spil].way Crest —
- 
1735.0.

Emergency Spillway Crest - 1737.5.

Maximum Pool of Record 1735.4 (estimated).

Normal Pool — 1735.0.

Upstream Portal Outlet Invert — 1705.0.

Downstream Portal Outlet Invert — 1695.0.

Streambed at Dam Centerline - 1703.0.

Maximum Tailwater - Not applicable.

d. Reservoir Length (miles).

Maximum Pool 0.5 (elevation 1744.0).

Normal Pool 0.4 (elevation 1735.0).

e. Storage (acre-feet).

• Service Spillway Crest 410 (elevation 1735.0).

Emergency Spillway Crest 510 (elevation 1737.5).

Maximum Design Pool 580 (elevation 1739.0).

Top of Dam 800 (elevation 1744.0).

Design Surcharge 220.

f. Reservoir Surface (acres).

Service Spillway Crest 37 (elevation 1735.0).

Emergency Spiliway Crest 41 (elevation 1737.5).

Top of Dam 50 (elevation 1744.0).

Maximum Design Pool 43 (elevation 1739.0).

g. Dam.

Type - Earth.

• Length of Embankment 900 feet.

Height 50 feet.

Top Width 30 feet .

3
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Side Slopes (downstream) - 2.5H:lV
• (upsti:eam ) -

• 3H:1V

Zoning — The embankmen t contains an impervious
core section consisting of clay materials. The outer zones
of the embankment both upstream and downstream consist of
random fill materials excavated from the core cutoff trench
and the emergency spillway . The design includes a gravel
and sand filter blanket under the downstream zone of random
fill. The total thickness of the filter blanket is three
feet. A 2-foot thickness of fine aggregate material serves
as an inclined drain between the clay core and the downstream
random zone of the embankment. A rock toe drain is provided
at the downstream toe with provisions to collect the drain—
age from the filters. For wave and ice protection , there is
resistant rock riprap (limestone) on the upstream face of
the dam from elevat~on 1725.0 to the embankment crest (seePhotograph 2). Below elevation 1725, there is a cement
stabilized aggregate extending to elevation 1720. This
latter feature was below current pool and , therefore , could
not be observed (see Figure 6).

Impervious Core - Figure 6 indicates the central
portion of the embankment contains a 10-foot deep cutoff
trench containing a tapered clay core built up from the
bottom of the cutoff trench to elevation 1741. The clay
core has a top width of 15 feet and side slopes of O.5H:lV.

Cutoff - A cutoff trench was constructed along the
embankment centerline from Station 12+80 to 20+90. The
trench is 10 feet deep with a bottom width of 15 feet taper-
ing to 3 feet near the ends of the trench. The top width of
the trapezoidal shaped trench varies from approximately 3
feet at the end stations on both the right and left abut-
ments to approximately 55 feet near the center of the
embankment (see Figure 4).

Grout Curtain - None.

h. Outlet Conduits.

Type (:‘~ibmerged inlet) 
- A 24-inch diameter steel

pipe encased i~n concrete with concrete cutoff collars spacedat 20—foot intervals is constructed beneath the embankment.
The inlet end is equipped with a stainless steel bar trash
rack (see Figure 7).

Length - 252 feet to the junction with the 30—inch
diameter principal spiliway outlet pipe.

Closure - Drawdown control is provided by a 24-
inch diameter gate valve located at the bottom of the gate

4
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valve control manhole. In addition , the 24-inch valve
hous .ng is equipped with a 3—inch diameter by—pass gate
valve to provide a minimum downstream flow wi thou t  operating
the main valve . An aluminum stop gate can be installed at
the inlet to the outlet conduit immediately behind the trash
rack.

Access — The gate valve control manhole is located
on the crest of the embankment at Station 15+50. The 48—
inch diameter reinforced concrete pipe manhole is equipped
with ladder runas. At the base, the manhole enlarges to a
72—inch diameter reinforced concrete pipe chamber containing
the control valves. (The manhole was not entered at the
time of this inspection . Oneida Mining Company representa-
tive, tlr. Bruce flufdlini, indicated that an air  compressor
is required to purge stale air from the manhole before it
can safely be entered.)

Stilling Basin — The 24—inch diameter outlet con-
duit joins with the 30—inch diameter spillway discharge
conduit approximately 94 feet upstream of the stilling
basin. The combined flow passes beneath the embankment via
a 30—inch steel , concrete encased pipe, equipped with cutoff
collars spaced at 20—foot intervals to discharge directly

• into the stillina basin. The stilling basin is 8 feet wide
and 16 feet long and is equipped with a concrete baffle to
provide for energy dissipation (see Figure 5).

Regulating Facilities — Discharge is controlled
via the 24—inch gate valve at the bottom of the gate valve
control manhole. The 3—inch by-pass gate valve is used to
maintain a minimum flow in. the stream channel downstream of
the embankment (see Figure 7).

Type (submerged inlet) — In addition to the draw—
down control outlet , two 12—inch diameter steel pipes pro-
vide water to the pump house located immediatel y downstream
of the dam. Both water supply pipes pass beneath the embank-
ment in parallel fashion . They arc encased in monolithic
concrete and equipped with cutoff collars spaced at 20—foot
intervals. The water supply intakes draw water from two
elevations. The lower intake is on the left abutment up-
stream of the embankment at elevation 1720. The other inlet
is at elevation 1725 and is joined to the supply line con-
duit via a riser extending through a portion of the upstream
embankment. Both intakes are equipped with stainless steel
mesh box strainers.

Length 250 feet (lower intake , elevation 1720).
205 feet (upper intake, elevation 

1725).5
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Outlet Facilities - Both pipes terminate in the
pump house where two 250—horsepower pumps, one as an auxil-
iary , arc used to pump water from the reservoir to a storage
tank near the mine for use in the preparation plant. A 12—
inch diameter blow—off at the pump house can discharge :
directly downstream of the facility .

Access - Pumpin g controls are located in the pump
house imme diate ly downs tream of the embankmen t (see Photo-
graph 11).

Regulating Facilities — Flow is regulated by the
pump controls in the pump house.

i. Spillway.

Type (service) — The principal spillway is a 30—
inch diameter steel pipe riser located on the left abutment.
Overflow into the riser passes beneath the embankment via a
30—inch diameter steel pipe encased in concrete with cutoff
collars spaced at 20—foot intervals. A loose fitting steel
cage over the inlet is provided to function as a trash rack.

Crest (diameter) — 48 inches.

Crest Elevation — 1735.0 (normal pool).

Length (principal spi l lway inve rt to sti l l ing
basin) 306 feet.

Stilling Basin — (previously detailed in Section
l.3.h). • 

• 
• -

Upstream Channel — Not applicable.

Do’~’nstream Channel - An 8— to 10-foot bottom
width , trapezoidal shaped , outlet channel is located beyond
the outlet sill of the stillira basin. The chann el is l ined
with riprap immediately downstream of the stilling basin.
Approximately 100 to 150 feet downstream of the stilling
basin is a semi—permanent woir with automatic staff gage
used to regulate the minimum 62,000 gallon per day flow
required by PennDER in the stream immediately below the dam.

Type (emergency ) — Channel  cut into na tur al groun d
on the right abutment. Riprap l in ing covers the lower 5
feet of the channel side slopes.

Crest Elevation — 1737.5

Chann el Wi dth — 30 feet at base

6
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Channel Length 450 feet-

Upstream Channel - Not applicable

Down stream Channel - Discharges into the main
• stream approximately 150 feet below the stilling basin. The

down stream channe l is moderate to steeply sloping and gener-
ally wooded.

j. Regulating Outlets. A 24-inch diameter gate valve
located near the base of the center of the embankment and is

• accessible via a manhole atop the embankment crest.

I ~~~~~~~~~~
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• SECTION 2-
ENGINEERING DATA

2 .1  Design.

a. Design Data Availability and Sources.

1. Hydrology and Hydraulics. Extensive hydro-
logic and hydraulic studies were performed by the designers
L. Robert Kimball , Consulting Engineers. Pertinent data are
available in Volume I, Part II of the design report entitled -

“Engineering Report for Earthf ill Dam for a Water Storage
Reservoir at Mine No. 4, Indiana County,  Pennsylvania ,” July
1973 and filed with PennDER.

2. Embankment. A detailed geotechnical study
was performed by L. Robert Kimball , Consulting Engineers for
this project. The study encompassed an investigation of the
soil, geologic, and hydrologic conditions of the site to
determine its feasibility ror a dam and storage reservoir,
and to design this dam. Pertinent data are summarized in

• Volume I, Part II of the above design report. Construction
specif ication s are contained in Volume II and are available
from the owner ’s files.

3. Appurtenant Structures. Design parameters
and hydrologic data used for sizing the emergency and prin-
cipal spiliway structures are presented in the report listed
in Section 2.l.a, above.

b. Design Features.

1. Embankment. The embankment was designed to
be constructed in one seison. A 10-foot deep cutoff trench
was backf i l led with impervious clay f i l l  and extended to
elevation 1741 with side slopes of 0.5H:lV and a top width
of 15 feet. In addition , the embankment contains a sloping
inclined drain and blanket drainage beneath the downstream
random fill zone. To insure adequate drainage , the down-
stream toe of the embankment has a dumped riprap rock toe
throughout most of its length. Slope protection is provided
upstream by riprap overlying a t.hin filter blanket from the
embankment crest to elevation 1725. The riprap is held in—

• place by a cement stabilized aggregate toe extending from
elevation 1725 to elevation 1720. To compensate for settle-
ment a longitudinal camber of the crest is provided in the
form of a parabolic curve with a maximum ordinate of 3 feet
at maximum section.

The artesian ground-water conditions encountered during
the site exploration and the possibility of under seepage

a



required the installation of relief wells in the downstream
rock toe . Between the relief wells are 8 observation
wells. The downstream toe relief and observation wells are
installed to a depth of approximately 35 feet and extend
from Station 15+00 to Station 19+00. Figure 9 gives the
construction detail for a typical relief well. The plan of
the embankment (see Figure 5) shows the location of the
downstream relief and observation wells.

2. Instrumentation. Extensive instrumentation
was provided during the construction of the dam. Eight
pneumatic piezometers, 3 observation wells , 2 settlement
gages, and 2 settlement plates were installed along the
maximum section between the crest and the downstream toe of
the embankment. The purpose of the piezometers was -to
ascertain dur ing reservoir f i l l ing , whether the core cutoff
trench was effective and whether undesirable uplift pres-
sures might develop. Figure 8 provides the construction
detail for the pneumatic piezometers, observation wells, and
settlement gages and plates. The plan of the embankment
(see Figure 5) shows the location of all the above mentioned
instrumentation and monitoring devices.

3. App~urtenant Structures. The principal spill-
way is a 48-inch diameter concrete crested drop inlet. Flow
over the crest immediately enters a 30-inch diameter steel
pipe riser that discharges into the stilling basin.

The stilling basin is an impact type structure as
described in the U.S.B.R. “Design of Small Dams.” The
structure is fitted with a hanging buff le to dissipate
tailwater energy before release over a concrete sill into
the downstream channel.

The 24—inch diameter outlet conduit and the 30-inch
diameter principal spillway conduit combine into a single
30-inch diameter outlet that discharges directly into the
stilling basin.

c. Desi~n Data and Procedures. The design parame-
ters developed by L. Robert Kimball are based on accepted
standards as set forth by the Soil Conservation Service.
Since a fa ilure of the structure could cau se loss of l ife,

• the impoundment was given a Class “C” classification as
based on the proposed classification of dams developed by
the American Society of Civil Engineers Task Group on Spill-
way Design Floods. For this study , the 100—year Principal
Spiliway flydrograph was used. The principal spillway crest
elevation was set at 1735.0 and flood routing the Principal

• Spiliway Hydrograph resulted in an emergency spillway crest

• 9



elevation of 1737.5. Flood routing the Emergency Spiliway
Hydrograph through the impoundment resulted in spillway
discharge of 331 cfs at elevation 1738 with an associated
storage of 170 acre-feet. However , due to dam classifica-
tion , the emergency spiliway was designed on Probable Maxi-
mum Precipitation which resulted in a maximum spiliway
discharge of 1826 cfs at elevation 1744 with an associated
storage of 396 acre-feet. Detailed calculations for this
analysis appear in the previously mentioned Engineering
Report by L. Robert Kimball. (Note: The Class “C” clas-
sification given in the designer ’s report is based on poten-
tial flood damage to Dilltown , Pennsylvania.)

2. Embankment. Test borings were drilled in the
impoundment area by L. Robert Kimball, Consulting Engineers.
Samples secured during drilling were subject to the follow-
ing laboratory tests: Mechanical analysis, hydrometer ,
Atterberg limits, specific gravity , consolidation , constant
head permeability , Standard Proctor ,  and triaxial compres-
sion.

Af ter the laboratory testing was performed, subsurf ace
cross-sections and profiles were developed for use in the

• seepage, settlement, and stability analyses and design. The
seepage ~na1ysis was performed by the flow net method using
Q = kh ~~~

—. Navdocks DM-7 was used as the reference for the
settiem~Rt analysis using variations of the standard one-
dimensional consolidation equation of Terazaghi. For the

• stability analysis, two methods were utilized: 1) Modified
Swedish Slip Circle utilizing an in-house IBM 1130 computer ;
and 2) Simplified Bishop Slip Circle.

Seepage Analysis (excerpted from L. Robert Kimball
Report). The perme~bility of the soils at the site
ranged from 2 x l0~~ ft/mm . in the silts to 2 x l0~~ft/mm . in the clays to 2 x l5~~ ft/mm . in the silty
sands as determined by the constant head permeability
tests. The permeability of the material for use in the
clay core is 2 x l5~~ ft/mm . at 95 percent compaction.
The material to be used in the random portion of the
embankment has a permeability of 2 x l5~~ ft/mm . at 90
percent compaction.

A flow net analysis was performed to estimate
seepage from the impoundment. A permeability of 2 x
15’ ft/mm . was used for the clay core and 2 x
ft/mm , was used for the entire foundation material.
From the analysis, a total seepage of 11 gpd from the

- clay core and 742 gpd from the foundation was computed.
Therefore, a total seepage of 

~~~ 
gpd is anticipated

from the impoundment. The analysis does not include
consideration for seepage through the sides of the
reservoir.

10 
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Settlement Analysis (excerpted from L. Robert 
-

( Kimbarl Report). The theory of one dimensional con—
• solidation was applied in the settlement analysis with

• values of the compression index and reconpression index
from e log p curves based on laboratory consolidation
tests. Primary consolidation was computed utilizing
the above data. Secondary compression over a period of
30 years and settlement within the embankment were
determined empirically. From the settlement analysis,
a total settlement of 1.9 feet was determined. The
square root fitting method was used to determine time—
settlement relationships which were then used to esti-
mate a construction time—settlement rate . It is
anticipated that the settlement will  be faster than the
curve shown in the appendix due to the d i f f i cu l ty  of
correlating the sand and grave l zones to determine
their thickness, extent , and continuity.

Stability Analysis (edited excerpt from L. Robert
Kimball Report). To determine the stability of the dam
design, two methods of analyses were utilized. The dam
was analyzed under several conditions—including , end
of construction, rapid drawdown, and steady seepage.
The selected parameters utilized in the analyses
included parameters from triaxial compression tests,
hydrostatic pressure, excess hydrostatic pressure, and
construction pore water pressures. In addition, con-
sideration for earthquake was made u t i l i z i n g  an earth-
quake coeff ic ient  of 0.05.

The degree of stability at the end of construction
varies from a low of 1.25 (from Bishop analysis) to a
high of +4.0 (from Bishop analysis) depending on which
triaxial test on the foundation soils is used. Exanin—
ing all  analyses as a whole picture, it is concluded
that the dam design is stable under all conditions
analyzed except with high construction pore pressures
and high excess pore pressures due to consolidation.
If these pressures exceed 40 percent of the weight of
the embankment, the dam will become unstable. These
conditions will be monitored during construction of the
dam, and the effectiveness of the filter drains will be
determined at that tine.

Triaxial compression tests, grain—size distribution
curves, atandar~ Proctor curves, seepage, settlement, and
stability analysis calculations and drawings appear in the
appendix of the designer ’s Engineering Report.

3. Appurtenant Structures. Design calculations
• 

- and principal and emergency spi liway d ischarge curves are
presented in the designer ’s Engineering Report.

11
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2.2 Construction.

Construction data available for review include contract
drawings, construction specifications, daily progress reports
(with related correspondence) from the designer’s and/or
PennDER’s files. In addition, periodic inspection reports
monitoring the construction were prepared by -E- ---N. Cole for
PennDER’s Division of Dams and Encroachments. Construction
activity was monitored on a daily basis by a representative
of the designer L. Robert Kimball, Consulting Engineers.

2.3 Operations Records.

No pool level, rainfall, or discharge records are made
for this facility. However, downstream of the dam a weir
with an automatic staff gage is maintained to insure the
owner complies wi th a PennDER reauirement to discharge a
minimum of 62,000 gallons per day. Weir discharge records
are periodically reported to PennDER.

Piezometers, settlement, plates, and settlement gages
were intenaly monitored through construction and for about
three months following the reservoir’s first filling to
normal pool. Evaluation of the instrumentation data by the
designer indicated that the embank ment is operating in a
normal manner. Reading the piezometers, settlement plates
and gages was, therefore, discontinued in the spring of
1975.

Currently , however, annual water levels are recorded
for each of the observation wells. At this tine, a level
survey is usually conducted on the crest of the embankment.
These data are currently filed by Oneida Mining Company
and are available for review.

2.4 Other Investigations.

After the reservoir was in service, murky supply water
at the mine prompted an investigation of the potability of
the water. This study was performed to determine the extent
of water treatment that would be required. Records concern-
ing this investigation are available for review from the
Oneida Mining Company.

No subsequent engineering related investigations have
been conducted other than regular inspections of the fa—
cility by PennDER personnel.

_ _ _ _ _ _ _  
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I 2.5 Evaluatio; 

-

• Sufficient data are available to make a Phase I assess-
• ment of the condition of the facility.

I
• I
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of this project
suggests the dam and its appurtenances were formally engin-
eered, require little maintenance, and are currently in
excellent condition.

b. Embankment. The visual inspection revealed the
embankment to be in excellent condition. No evidence of
seepage nor signs of sloughing or erosion were observed.
The crest is well aligned horizontally and no settlement was
detected. A slag-gravel roadbed protects the crest against
damage from occasional vehicular use. The downstream slope
of the embankment is covered with crownvetch tha t require s
little maintenance (see Photograph 10). The upstream slope
is covered with a durable limestone riprap. The riprap is
well graded for the most part (2 feet to 3 feet maximum
diameter) but is somewhat undersized (6-inch maximum diaiue-
ter) below normal pool. Nevertheless, the riprap is per—
forming its function . Below normal pool it was also ob-
served that the riprap has been discolored (see Photograph
2 ) .  The discoloration appears to be due to the chemical
nature of the reservoir wa ter ; however , no analysis was
performed .

c. Appurtenant Structures.

1. Emergency Spillwa.~~ Based on visual observa-
tions , the emergency spiliway is in good condition . The
only seepage associated with the entire facility was ob-
served within this channel approximately 100 feet downstream
of the embankment centerline. The rate of seepage was not
measurable due to low but dense vegetation. Aside from this
minor condition , no other deficiencies were noted (see
Photographs 6 and 7 ) .

2. Principal Spiliway and Outlet Conduit. The
principa l. spillway and outlet conduit have separate intakes
but merge at a point near the embankment centerline and
discharge through a common outlet. The outlet conduit
intake was submerged and , therefore , not observed at the
time of this inspection. The principal spiliway inlet
appeared to be in excellent condition with no signs of
concrete deterioration in evidence. A steel cage has been
placed over the principal spiliway inlet in order to guard

j against vandalism and in jury (see Photograph 2 ) .  The cage
design and securement raises doubts as to whether or not it

• E .  

14

• ~~~~~~~~~~~~ • - • ~~~--
-
~
-.

~ 
• ••.

~
—.•

~~
- 

~~~~~~~~~~~~ ~~~~~~



( could perform its designed function . A manhole located atop
the crest near the center of the embankment provides access
to a 46-foot vertical concrete shaft , the bottom of which
houses the manually operated gate valves. The valves were
not inspected due to previous experience associated with
stagnant air at the base of the shaft.  According to the
owner ’s representative, maintenance is rarely performed on
the valves, although he assured the inspection team of their
present operability. The outlet ~nd of the discharge con-
duit was observed to be in good condition with no evidence
of concrete deterioration or channel obstructions (see
Photograph 9).

3. Water Supply System. The only portion of the
water supply system that could be inspected was the pump
house and mechanical units housed within. The units appear
to be well maintained although they were not operated in the
presence of the inspection team ( see Photograph 11) .

4. Reservoir Area. The general area surrounding
the reservoir is characterized by gentle to moderate slopes
that are heavily wooded . No signs of slope distress were
observed ( see Photograph 4 ) .

5. Downstream Channel. Plow discharged into the
stream beyond the embankment follows a course on moderate
slopes through a heavily wooded area. Approximately 2 miles
downstream , the tributary merges with Brush Creek , a stream
with significantly less gradient . Approximately 500 feet
upstream of the confluence, a recreational residence is
located adjacent to the stream. The house did not appear
to be occupied on a full—time basis. The first perinanertly
occupied dwellings situated on the floodplain are located
where PA State Route 56 crosses Brush Creek approximately
3.5 miles downstream of the dam (see Photograph 12). It is
estimated that within this reach , approximately 6 to 20
people could be affected by an embankment breach.

3.2 Evaluation.

Observations made during the visual inspection suggest
that the overall condition of the facility is excellent.
The only difficiencies noted were minor seepage in the
emergency spillway channel , an inadequately secured and

• questionably designed protective cage over the principal
spiliway drop inlet, and inadequate venting of the gate
valve manhole. The condition of the protective cage is of
most concern in that the consequences and costs of repair
from possible vandalism (for example, if the inlet pipe
were blocked with riprap) could be significant.

15 — 
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SECTION 4 ~OPERATIONAL PROCEDURES

4.1 Normal Operational Procedure.

According to the owner’s representative, there are no
formal operational procedures at the facility. Excess

• inflow passes down through the principal spiliway and is
discharged into the stream below. Flows in excess of the
principal spiliway capacity are eventually discharged
through the emergency spillway. The emergency spiliway has
not been utilized since the project has been in operation.
The owner is required to maintain a minimum flow in the
channel downstream of the embankment. This is achieved by
means of a 3-inch diameter gate valve that serves as a by-
pass of the main valve on the outlet conduit (see Figure 7).
The flow is monitored automatically and continuously by a
weir located approximately 100 to 150 feet beyond the dis-
charge end of the outlet conduit (see Figure 1 and Photo-
graph 10). Under the present procedure, the main valve on
the outlet conduit is opened only when there is a need to
draw-down the reservoir.

A separate water supply system operates independent of
the outlet conduit (see Figures 1, 5 and 7) .  The system is
utilized as-needed throughout the year (see Photograph 11).

4.2 Maintenance of Dam.

The dam is essentially a self—maintaining facility.
Any routine maintenance required is performed by Oneida
Mining Company personnel. The general appearance of the
facility indicates no specific areas of neglect. •

4.3 Maintenance of Operating Facilities.

There is no formal maintenance program for the oper-
ating facilities. The valves and pumping mechanisms associ-
ated with the water supply system are operated several times
per year and consequently they receive regular maintenance.
Valves associated with the outlet conduit are operated
rarely and as a result, their condition becomes increasingly
suspect with time .

4.4 Warning Systems. • -

There are no formal warning systems in effect.

16
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- 4.5 EvaluatiOn . 

-

The facility is designed to be self-regulating 
and to

require minimal maintenance. Formal procedures are recom-

mended to ensure adequate maintenance and 
continued opera-

bility of the operating facilities. 
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• SECTION 5
HYDROLOGIC/IIYDRI’WLIC EVALUATION

5.1 Design Data.

The hydrologic/hydraulic design as presented in the
design report was based on methods and standards set forth
by the U. S. Department of Agriculture - Soil Conservation
Service, and the U. S. Department of Interior - Bureau of
Reclamation.

The designer assigned the facility a Class “C” classi—
• fication . That is, the structure is located where failure

• may cause loss of life , serious damage to homes, industrial
and commercial buildings , importan t utilities , main highways
cr railroads.

One-hundred year precipitation and PMP values were
obtained from the “Rainfall Frequency Atlas of the United
States,” Technical Paper No. 40, U. S. Weather Bureau .
Rainfall values used in developing the principal spiliway
hydrograph were obtained from the “Rainfall F requency Atlas
of the United States ,” Technical Paper No. 49, U. S. Weather
Bureau.

The following criteria were established .

1. The riser crest of the principal spiliway was set
at elevation 1735.0. This provides 410 acre—feet
of storage at normal pool elevation .

2. The 100—year frequency , 6—hour rainfall was routed
through the reservoir. This rainfall of 4.1
inches resulted in a storage requirement of 100—
acre—feet and set the crest of the emergency
spillway at 1737.5.

3. An Emergency Spiliway Elydrograph was routed
through the reservoir and resulted in a maximum
pool elevation of 1738.0 or a depth of flow in the
emergency spillway of 6 inches.

4. The Freeboard Hydrograph uti1i:~ed the 6-hour
probable maximum precipitation of 25.5 inches.
This storm routed through the reservoir resulted
in a maximum spiliway discharge of 1826 cfs at the
top of the dam elevation 1744.0.

18



5 .2  Experience Data.

Reservoir levels or spillway outlet conduit discharges
are not recorded at this facility . Consequently,  data
relative to the past performance of the facilicy are not

• available . The owner ’s representative did indicate, how-
ever , that the emergency spil iway has never die-charged and
the highest pool noted was approximately five inches above
the crest of the principal spillway . The general appearance
of the facility indicates adequate past performance.

5.3 Visual Observations.

On the date of the inspection, no conditions were
observed that would suggest the appurtenant structures of
the dam could not operate satisfactorily during a flood
event.

5.4 Overtopping Potential.

The ratio “P~’1F Peak Flow/Drainage Area ” was determined
from an empirical curve supp lied by the Corps of Engineers,
Baltimore District. The curve used was the Ohio River Basin
Curve. Based on this curve and a drainage area of 0.64
square miles , Peak PMF Q/A = 1,930 cf s/sq. mi ., an d Peak PMF
Q 1,235 cfs. The size category is “intermediate ” and the
hazard ra t ing “hi gh” . Consequently ,  the SDF is the PMF .

Calcula t ions  were performed to evaluate the overtopping
potential using spiliway and storage capacities during the
PH F (see Appendix C ) .  The ana lys i s  determined that  the
maximum discharge capacity of the spi l lway is approximately
equal to 1,595 c f s .  A comparison of naximun discharge
( 1 , 819 c f s)  ;iith peak in f low (1 , 235 c f s )  reveals the sp i l l—
way capacity to be in excess of the peak in f low . Conse-
quent ly , it is concluded that  the f a c i l i t y  is capable of
discharg ing the inflow resulting from a storm of PHF magni-
tude .

5.5 Spillway Evaluation.

The fac ility is capable of discharg ing the inflow
resulting from a storm of P IE’ magni tude .  As a result, the
sp i l iway  is deemed adequate.

- 
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SECT ION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on visual observa~Ions, the
embankme nt appeared to be in excellent condition. No evi-
dence of seepage, sloughing, or erosion of embankment
materials were observed. The embankment crest road, up-
stream riprap slope and the crownvetch covered downstream
are designed for minimal maintenance.

b. Appurtenant Structures.

1. Emergency Spiliway. Some seepage was ob-
served emanating from the rock floor of the emergency spill—
way . No flow determinations coul d be made due to obscuring
vegetation; however , this condition is not considered to
constitute a problem at this time.

2. Principal Spillway. The inlet to the prin-
cipal spillway appeared to be in excellent condition. The
cage protecting the inlet appears inadequately designed and
was insecurely fastened to the concrete approach apron
surrounding the inlet. This condition, however, does not
af fect the structural integrity of the spillway . This con-
ditiori could lead to inadequate operation and/or blockage of
the conduit should the cage become dislodged and permit entry
of trash or should the facility be subjected to vandalism.

3. Outlet Conduit. The outlet  end of the dis-
charge conduit was observed to be in good condition. The
only deficiency noted was the inabi l i ty  to safely enter the
gate valve manhole without auxil iary breathing equipment or
without f i r s t  purging the air from the manhole shaft.

6.2  Design and Construction Techniques.

a. Dam . Available engineering data obtained from
PennDER f i les  indicate the faci l i ty has been adequa tely
designed and constructed in conformance with modern accepted
engineering practices. Many of these features are proven
designs which have previously been incorporated into s imilar
s t ructures .

6.3 Past Performance.

According to Mr. Bruce Bufalini , engineer with Oneida
Mining Company , Inc., the facility has functioned satis—
factorily throughout its brief history .

20
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6.4  Seismic Stability.

The darn is located in Seismic Zone No. 1 and it is
thought that the static stability of the structure is suf-
ficient to withstand minor earthquake induced dynamic
forces. In addition, art earthquake coefficient of 0.05 was
used throughout the extensive stability analyses performed
by L. Robert Kimball, the design engineer.

_ 
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection, operational history ,
and available engineering data suggest that the facility is
in excellent condition.

The project is capable of passing the flow resulting
from a storm of PMF magnitude without overtopping the dam;
therefore, the emergency spiliway is considered adequate.

b. Adequacy of Information. The available informa-
tion is considered adequate to make a Phase I assessment of• this facility.

c. Urgency. The studies and remedial measures listed
below should be carriec~ out as soon as possible.

d. Necessity for Additional Investigations. No
additional investigations are deemed necessary at this time.

7.2 Recommendations/Remedial Measures.

It is recommended that:

a. Formal procedures be established with regard to
maintenance of the faci lity. The owner should consider
installing an extended stem on the blow-off pipe valve to
f acilitate operations during emergency condi tions and rou-
tine maintenance checks.

b. The design of the protective cage over the prin-
cipal spillway be reviewed in light of the consequences of
possible loss of anchorage and/or vandalism.

c. A warning system be developed to provide for the
notification of downstream inhabitants should the need
arise. The program should include round-the—clock surveil-
lance during periods of intense or prolonged rainfal l .

d. Oneida Mining Company personnel continue to moni-
tor the observation wells on a yearly basis and report
any noticeable changes in water levels to their design
engineer for evaluation . The condition of the seepage in
the emergency spil iway channel should also be addressed and
changes in flow rate or turbidity reported.
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NDI # PA—830
• CHECK LIST ID ~ PennDER# 32—79

HYDRO LOGiC AND HYDRAULIC
ENGINEERIN G DATA -

DRAINAGE AREA CHARACTERISTICS : 0.64 square miles

ELEVATION TOP NORMA L POOL (STORAGE CAPACITY ) : EL 1735.0 (410 ac re—fee t)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : EL 1737.5 (510 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: EL 1739.0 (580 acre—feet)

• ELEVATION TOP DAN : EL 17 4 4 . G  (800 ac re—fee t)

SPILLWAY DATA :

• PRINCIPA L

a. Crest Elevation 1735

• b . Type A 4 8-inch diameter crest wi th  a 30-inch diameter drop
c. Cres 1~~~c~t~h 48-inch_ diameter

-
~ d. Channel Length Not ~pp1icable

e. Location Spillover Upstream near 1eft_~ibutment

f. Number and Type of Gates None

EMERGENCY

a. Crest Elevation 1737.5
b• Type Vegetated trapezoidal channel

c. Crest Length 30 feet at base

d. Channel Length 450 feet
e. Location Spillover Righ t  abutment

f .  Number and Type of Gates None

OUTLET WORKS:

a. Type 24—inch  diameter low level conduit
b. Location Left of embankment center

c. Entrance Inverts 1705.0

• d. Exit  Inverts 1695.0

- 
e. Emergency Draindown Facilities 24—inch  diameter gate valve located

- near the base of the center of the embankment and is accessi-
HYDROMETEOROLOGIC AL GAGES : ble via a manhole atop the embankment crest

a. Typeweir and recorder to monitor minimum flow requirements

b. Location 150 downstream of dam
c Records weeklv charts from_owner

MAXIMUM NON-DAMAGING DISCHARGE : 5 inches over the principal spill.way in

- 
•

~~ 

July 1977  

-- -
~~

-—---— 
~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Gcology*

The Oneida Mining Company, Inc., Dam is located approxi-

mately 40 miles west of the Allegheny Topographic Front

within  the Allegheny Mountain Section of the Appalachian

Plateau Province. The Allegheny Mountain section is char-

acterized by gently folded sedimentary rock strata of

Pennsylvanian age. Major structural axes strike from south— -

west to northeast with flanking strata dipping northwest and

southeast.

The dam site is located on the northwest flank of the

Nob Anticline . The anticlinal axis strikes about N30°E

with  the rock s trata  dipp ing northwest at approximately 2°

to the axis of the Brush Valley syncline northwest of the

dam site.

The Oneida Min ing  Company , Inc .,, operates a deep mine

in the Lower Kittanning Coal , locally known as the “B” seam

which lies approximately 280 feet beneath the embankment.

No deep mining of the “B” seam beneath the dam and reservoir

area is planned .

During exploratory drilling , a one—foot thick coal seam

was encountered on the right abutment at approximate eleva-

tion 1722. No attempt was made by the designer to identify

*portjons of this section have been taken from the “Engineer-
ing Report for Earthfill Dam tor a Water Storage Reservoir
at Mine No. 4, Indiana County, Pennsylvania ,” prepared for
Oneida Mining Company, Inc., Seward , Pennsylvania , prepared
by L. Robert Kimball , Consulting Engineers , Ebensburg , -
Pennsylvania , July 1973.
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this coal horizon . The interval between this coal horizon

and the “B” seam is approximately 305 feet based on isopach

data supplied by Oneida Mining Co., Inc . Referring to the

“Generalized Stratigraphic Section for the Greater Pittsburgh

Region,” Pennsylvania Topographic and Geologic Survey, 1974,

the interval between the “B” seam and the Brush Creek Coal

is approximately 295 feet. Therefore , it is concluded that

the thin coal seam encountered on the right abutment during

exploratory drilling is the Brush Creek Coal and that the

sandstone strata encountered 50 feet beneath the deepest

section of the embankment is most likely the Lower Mahoning

sc~ndstone . Furthermore , the Upper Freeport Coal horizon

would occur approximately 75 feet beneath the deepest section

of the embankment. This stratagraphic interpretation places

th~ bedrock at the site well within the Conemaugh Group

rather  than in the Allegheny Group as indicated in L Robert

K i m b a l l ’ s engineering report. The significance of this

difference in geologic interpretation is that the engineering

- report imp lies the Upper Freeport  Coal horizon lies above

the emba nkment , whereas in terpret ing the site s t rat igraphy

as part of the Conemaugh Group places the Upper Freeport

Coal beneath the site. In either case, however , the Upper

Freeport Coal is c u r r e n t l y  not mined in the v ic in i ty  of the

dam and reservoir.

The soil types at the impoundment site have a wide

variation-ranging from clays to silts to sands. In the

valley floor the soil overburden is composed of thick

alLuv L~l deposits consisting of dominantly silty clay to

E—2



clay silt with extensive pockets of silt sand , g rave l ly  sand

and graveLly clay. The sides of the valley are blanketed

wi th  residual soils developed from a shale and sandstone

bedrock. The bedrock below the alluvial deposits of the

valley bottom is sandstone . The lower to middle slopes of

the stream va l l ey  have shales under ly ing the soil overburden.

The upper port ion of the val ley  slopes arid the r idges are

held up by resistan t sandstones.

The grou ndwater varies  in depth from 1-40 feet. It is

essentially an artesian flow at an avera ;e dt1-th of 30 feet.

The groundwater encountered was artesian in 90 percent of

the test b o r i n g s .  I t  is a p p a r e n t l y  bL ing suppress- J by the

clays and silts above the 30-foot depth in the valley bottom

and f lowin g f rom be tween the clays and si l ts  and bedro ck o f f

the surround ing ridges. The discharge from test borings

varied from 1-30 gpm with a steady f low established at about

10 gpm 

-—- ------ - —---



~~~~~~~~~~~~~~~ -~~~~~~~~~~ - ----~~-
-- -

~~~~~~~~~~~~ -- - -- ~~~~~~~~~~~~ - - -~~~~~ - - - - -  

APPENDIX F

FIGURES

_ _ _ _ _ _ _ _ _ _ _  
-

~~~~ 
-
~ :~~~~~~~ 

- 
- -

- - -

~~~
-___________ -~A



LIST OF ~‘IGW ~ES

Figures Description/Titles -

1 Field Sketch

2 Plan and Location of Borings

3 Emergency Sp i l l w a y

4 Profile Along Axis of Da, a nd P l a n
of Core Trench Excavation

5 Outlet Workd Details and Location or
I n st r u m e nt a t i o n

6 Typ ical Dan Section

7 Outlet ~i~orks Details

8 Instrumentation Details

9 Re l ief  W e l l  De ta i l s

—- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ _____ ____________



r ~~~~~~~~~~~~~~~~~~~

-

~~~~~~~~~~~

- ---

~~~~~~
-- --- -

~~
---

~~~~
-
~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SUBJECT O~~~~
t

~~ , L A  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ A~~-1 

~~~~~~~ 

ir 1 -i
BY ~- 1  - DATE ~~~~~~ PROJ . NO .  ~~~~~ 

e~~ r ! CONSU(.TANTS INC

- L-ng, nI ’ r ;  • ( - ( ~~ , . .
CHK D . BY T~ L_t~3 DATE 2’ ~ 7~~ S I SE E T  NO. I OF ____L — -

~~
. I nvj rnnrm-n~ iI sp~ciae ts

‘E;)4~~~~~

’ 

~~~~~~~~~~~~ J4t~
~2 ~~~~~~~~~~~~~~~~ ,/~

f

/~~~~ 

-

~ / / - - - 

~~~~~~

.

5V/ 
~~~~

- I / ~~ ~ / 
~ 

0

- - ~~ 
‘

~~~~~~ 
.
~L ~~~~~ 

-

~~~~~~~~~~~ 0 ~

d J ~K ;~ L

_ I !

‘-‘ o_
~~.o

- 
:‘~~~

\ ~~~~- \ t I/N \\ ~~~~~~~~~ 

-~~~~~~~~~ 

/

\ ~~~ ~
. 

I s  - -\ ‘I ___-,•__
__ - _~_~~~~~~~~ 

-
‘) 1 -.

~ / -

~~~~~~~~~~

-

~~~~ ~~~~~~~~~~~~~~~~~~~

~ 2 ~ ?) 

—
~~.: ... ~ 

_
~

_
~~

_ 
—.~~i 

—



— _

~

- - -  ~~~~~~~~~~ - - . - - _ - -  -
--

- 

~~~~
-

S 7/ ~
- 

-~~ ~~
-- 

-

~~~

-
l j •B~~~ 3 

— 2

~~~~~~~~~~~~~~~~ 
\ , ‘

~~~

, ~~~ ~~
~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~

L ? e e8205

—
. I , 

- 

.
~~~~~~~ s ‘-‘ 

~ 04 
¼- . — ‘-‘. S O-.~ _._~ 

.—
~ *8-206 \

K

~~ ~~~-~~r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I “~ ~~~~ 

- .— — .. — / -- , ~~ 1 )j .’~ - ~~~~~ —
-‘
7 

- 
-

— - 
/ / / -

~~~~~ /

//
TTT~~~~~~~~~~~~~iji~~T~~~

- - .- --~~~~~~ — - -- ~~ -—~~ — - -—~~~~— -~~ —~~~
- 

~~~
- —

~~~ 
- ---  - - —-~~-- —



---  -~~~ - 
_ _

- - - 

- - -  _ _ _ _ _ _ _ _ _

- - 

- - 
. 

-
~~- -~~~~~

• ~~B-203 
—

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~

- ~~~~~~ ~ ~~~~ 

-

-

~~~~~~~~~~~~~~~~~~~~~~~~~~ 
(

\ \  ~~~~~~-
) 

‘ ,
‘
~~~~~~~~~~~‘ /

4 - 

~
. 

- - I ‘ ‘
~~“ 

-

-

. 
~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . 

/

- 

~~~~~ .7 ‘
-~~~~ 

~7 ~~~~~~~~~~~~~~~~~~~~~~~ 

-~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I -

2

- - 

-
~~~- 

( ,( r~~~~ ~~~~~~~~~~~~ - ~ , /
/

~~~~~~~~ ~~~~~~~~~~~~~

- -
~ - 

- I / -
~~~ ~ ~~~~~~~~~~ . )

~ 

\ 
~~~~~~~~~~~~~~~~~~~~~~ •

i( 
// 
(

7~ / 
~~~~~ 

—_

~~~~~~~~~~~ c

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~

-
~~~~~~~~~

,
- \ ~~~~~~~~~~~~~~~~~~~~~~ -

~~~
- L~, \ \ \ \ H

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - 

- 
_ _ _ _ _ _ _ _ _ _

- - - -\ 
- 

- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - --~~~~~~~ I / 
- 

______ — 
-

\ _ _ _ _ _ _ _ _ _ _ _

-
, 

- 
—~~~~~—-—-————, -~ L ROBERT KIMBALl.

~~~~~~ ,_S ~~~~~~
— - I ~~•‘~~~ -S

- - ‘7- - . 
- 

S 
~~~~ / — — - - __________________

_ / 
_ _ _ _ _

___________________ - - -- /S_ _.:_ - - - ..~ ~~~~ - ~. - ~. 
-
~ - -~ - - - -..- -~~ 

—- 
-

- - .- - - — - -—— — - ---~~~~ - - —



r 
_ _$&

~~, L ~~~~~~

______________ - - -
- - — — -

\_S ~~~~~~~~~ ~~~~~~

:~
-/— -, — 

- ‘

-~~~~~ 

- 

-~~
- ‘~

I -
:

~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
__._i

1

I
, / ~~~~~~

-‘ 
-

~~ - / ~ f ~ •
- - ~~~~~ — --~

- 

- 

- - 
I
•

J 1  ~
1’

- — 
_ _ _ -. . -  — — -

- 
.

-‘--
-. -

_
4

- - 
- - 

- .

- ‘ 4  

~~ ___ -
~~~~~/~~ 

- 
-

.- 

I- 

-- 
_  _  

- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~::~~~ :~ 

--
~~~~~~~~~ 



- .~~ - - - .-- -

~~~~~~~~~~~~~~~~~~~~~~~~~~

- — J~
-•f-~ -

~
~R is. - 

- 
-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

S.- 
~ 

- 

(
~~~~~~~~~~

‘
‘-

_

‘

I
~~~~ ~~~~~~~~~ 

- 

s.-

~ i ,:.
h 

,
/ . - 

~~
. /1 - 

-

- “ .~ — - 
-

~

- / I : ~~
. 

-. — - - ._ ; 
- -

- 

- 

?~~
— ..._

- . 
I !  r~ 

- -

— 

~~~~~~~~ ( 
--i i

I
- f  - . ~~~~~~~~~~

I - 4  
_ —.s.__ _ er -

~~ -

. 
-

~~~~~~~~~~~~~~~~~~ -

‘ 

~~~~~~~:

~~E .

- FIGURE 3 
-

• ‘ 
- :~ ~.

o:-::.: ~
-_ ‘:

L ROBERT KIMBAL L —
- t----i-_ I- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~

~~ ;;___
_ _S_

~
__
~ I _— -~--~ -~- I 

- 
L .i_._ 1—4- -2- L~t.~J4- —t—— — — —i--. —

~ 
—-- -

__________________________________________ 
-~~~~ - — 

Th - -‘~

~~

_ _

~~~~~ %~~~ _~
:-_~~~ -~~ 

- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—

- • - s~~--

-- — - — — — - ---- — - -



r — — ——-- — - - - - - —
~~~~~~~~~~~~~ .~~~~ 

- -——- — - --- ---

r ~77 ~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - - -- - - - - - 

- 
-

~~~~~~ ~~~~~~~

‘ 

— 

I C C

- - ..r 
- ~~~~~~ Cf - .1 ~~~~ -.

- - - - -- I

- 

I

I 

~~ 

~~~~F C9PF

I 4 , ~~~~~ 

~~~~~~~~~~~~~~~~ 
- 

- 
_ _

- ~~ ~~~~~~~~~~~~~~~~~ -~~~~~- - - ~~~~~~~~~~ —~~ ----— --— — - -— - —

- 

I7~~_~ —~ ~~~~~~ ~~ ‘

a

- . — - ~~~~~~ ~~

-- 
-

- _ \
I 

I - -

- 7  
- - - - 

~~~~~~~~~~~~~ 

~~~~~ 

. -  
1

- 1~
’ ~~~~~~~

- 
-
~~ 

-
- i

- - 

I —- - - 

- -  

—

I

.5 ]  ~~~~~~T . - L.

L - - -  - ~~~ - - - _ _ _ _ _ _ _ _ _ _ _ _  --———---- -- 

— — - —- -~~~~ 
~~~~~~~~~~~~~~~~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -.-__~ - -~



- 

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— ----

__________ -

—~ 
- 

— 
__ [

_ 

- __ _ 1_ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I

Cf ~/.I - - S 4 

-

~~ 

—

-

/ 

~~~~~1 

- -

I 

~~~~~~ - :

P~~~ . - :  CO R E T~~E - .C~i
-~~

- -~~~

p 

- -_ _  
-

~~~~~~~~

-- - - -

- 

,//~~/- ,±~-:

- - - - -
~~~

- 
~~~~— ~~~~~~ 

i-I~~ L~~~~ ¼

- . C: 
— r’—~ - - - -- - ,_ f

~ p- 
-

I 

- 
_ _ _- — -

--  

—--- 
______  

FIGURE 4
____- _ _  - 

- 

— - 
- 

~~
- 

— — — —;-:- ,- .. ..

— - 

I — ii ii_:iii_ I ~ ~

‘
- 

~
-
‘ -~ 

_
t~ - 

.5-I. 
- -

— 
I.. ROBERT KIMBALL

•St_

— — 
PNWVfl.V*’S

- - ,  1 ~~— I
-- 
sa r_~~;~~— ~~~~~~~~~~~ 5.

1 — ~~~~~~~~ — _ _ 
___________

‘~~

______ 
- - _, _~ -7

- t- S



~~
j 

-

— CL’. U- u~N( - —. 

— 

0

-. 
- — - — - --— - - - -

— - - -— - — A i~ 
- 

-
~~~~ .

- ~~~~ (• DAM 
- — — 

- -— . - -
S.-.-- - - S

- -- - 
I 

-

.— - — - - 
-.-—-- ,  I

j
--

~~~~~~~~~~~~~~

- - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / 
-

- 

- 

- :
~~~~~~~~~~~~~

5 - - - / ~~~~
. 

. . . .  
- 

..

I - - ..~~~~- 7? O--~~

5 - - -

--S.- - - - -
, - - - -

5
’ --I
N.

£c~u~.c N ‘~ / --S.- . -
• ~~~~~~~~~ ‘5€  Z~~~( DI’S~~Y 

‘ ‘.~ S - - — - - - I • ~
p

• US i .5 . - 
- - S - - -

£ ~~ ~~~ ~~ S~ S .I ’J p — -
— • 55”.f.n ~ S iSP~~i Ss — 

— —

- S ~~~~~ ‘A- ,~~~ I5~~~~ iI. •I~~. S — . —. - - - - - -
I C ’ S ’ .~~ ~~~~~~ ~~~ C ( i t S  • O O  - - - - - 

. . - -

-
\ 

~~~ 4:~.. . !.‘~. .  
j

.- - - 
- 

.
-
: 

:~.
- -

- 

_ ; - . 

~~~~~

- ! -
-- -

~~

‘
_

- - - - -~.i_ ~~~~~~~~~~~~

I;

_ 

-

~~~~~~~~~~~~~~~~~ 

;:
~ ~~.

•
- - L 1 -J- ~~ 

--
- 

- - 

- .

— ~~~~~~~~~~~~~~~~ 
~ .j.-_~, — 

/

:: ~~~~~

---- 

-
- I 

-I /-

‘

-
- I  

-

:‘
~~~, .S;:. ~~~ ;.;~~~~~~~~~~~~~~~~

-• ~1 ~
_
~1_Li._l - 

:-i~ - 

-

-- - -- — —



— —

— ¼; 
-
. : 

- - 

~~ 
--

c. - - - ‘ - - — - - - — - -~~~- - 
I 

-
- . - -

— 
L~ v-I 

I - - -

- - LE(  -c ’ . , ‘ :  s~~~~ I T -

~~~~~ ~~~~~

‘ 

~~ 

— — —  _J  

~~~~~~~~~~~~ ~. — -—-- —-.— — .I,-,C,,,~I. SPs .LsA’  - - -

-  
5

~~~~~~~~~~~~~~~~~~
-

E \ ~~~ - - — 

. - I 

- - . 

i..;s 
4 

_ ~~~~~~~~~~~~~~~~~

I ~~LL~~-~ 
- - — - — 

EL 17$

— — L 
0 

—

- 
- 

~~~~~~~~~~~~~~~~~~~ ~~ 
—

- 

~~~~~~~ — 

- - - - — 

C 

— 

S 
~~~~~~~~~~

— 

~~~

—

~~~~~
--.--------~~~

- 

—

— 

5 ¼ - — 

— 

—~L ~~~ 
— - 1 7 0

- - - - i - : - - t - -

- - 
- 

- ~~~ 
C - 

-

- 

—~~~ - ~~~~~~~~~~ - - NI ¼ 

- 

I” - -

S 

- 

S 
~ ‘L 

~~ 
~~~~~~~~~

- — — — - — -
~ 

-% - -
~~ — ~~~

- — 
¼.— ¼ .  - 

:.i - . —

- - - 
- -- S - ~S -

— 
- - - 

- I — fl I. ~  
p - .. . - FIGURE 5

5 _
_ 

_ _ 5 _ . - - - - —  S —

- - - -  -, - - . . - —  •o - ._ - ~~~ 
c_.~~~i . _  --

- 
- - ‘‘ - r  -

~ 
- -  -

— - —- 
) s I  - . 5 .  (0 ,D~~~

SS  - -

- 
. - — 

- L ROBERT KIMBALL
S - - - - -. - ~~~~~~ —

- 
PVN ILVS~~*

I 

— — — -- 

~ —~ ———— —~ S 
~~

— — 
— 
‘.. .L! - ‘ 

- L - -I 

—, - — 
- . . ¼4E~~_ 5,w__S-- _ 

- i  
. ,.:~~ 

- -

__________________________________ - ___ - - - --



- --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
--- _________:r7~ ~~~~~~~~~~~~~~~~~~~~~~~~~~

‘20 —

yU
~~~~~~~~~~~~ ~~~~~~~~~~~~ 

-

-
~~~~~~~~~~~

--

- ç - - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
~ “Li’_

~~~1 ~
-1’ ~

, 

—
~~~~~ 

—
-. — — ,!~~~~~~__. .. 

- ‘
~~~~~~~~~~~~~~

‘
~~~~

-
~ - I ’  - — —

I ’  
__________________

-

—-—-- __ -— - -S ~ - -  
— - —I 

- —-~~~~---- ‘- - - - - -
- -~~-- - -  —- --- 5---- -- - - -  - — -- - -- _ _ - - 

— - - -



- -

- 

- 
L .~~~ 

-

FIGURE 6

L ROBtRT KIMBALL
c~~~~~~~~~ —

- - __________________________________________
—.5

— 
.
~~~~~~ .. - — —.5 —~ - ________

.5-.- ~~~~~~~~~~~~~~ : - —: :  -1I
~

—-’.

~
_____________________ - -~~rn

— -S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
_ - ~— - - — S  S

~~-

~

r—------ -- - -
~
- -—j

~~ ~~~~~~~~~~~~ 
-2 

~~~~~~~~~~~~ 
i~:: -T:.



S -

- 
- - -

- - . p --
- , - - —— - - - -1 

— - — - 
— — - —- - f - —

— 
-
‘

i _ _
_ 

-
- ‘

-~ 
p - -

I
’

- , 
-

- -  - - I  
~
;-

~~~~ - - -

A ~~~~~~~~~~~~ -4i ~~ 
-~- — : ~~~~~ . -. -

- - 
-

S 5 L  ~~ 
-QI

~t41~ - 

I 

I 

— — 
I

~~~~ \~ ¼ 

-

r ~ —~ - -- c I - . .. — —
- - 

S

/ 5 - ‘ - — I
- - -  - I

- 

~H :
- ~ - -  _ _ _ i  - 

-

I - 
- 

_ _ _
_~ . I - - - ‘ S

-
‘ 

~~~~~~~~~~~~~~~~~~~~ 
~

- c - i  -‘C-’ .s- — 
— — - —

5_
’ 

E~~~O .  ~~~~,

- 5 ’ i - ‘& f ¼

- - - 

-

- 

- - -
- 

-.— -

- 

— 

¼ 

/

— L-
~~~ ’

~~~~~~~~~~ _
- - w,________ _’--_--_--___ _ - — S.

—- - - - -- 
—_-— 

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_— - ---——— ---

~~~~~~
—--—— ---— - - — — - - — — _ — - ----— -—-- -—--— 

— —  ~~~~~~~~~~~~~~~~~~~~~ —5- ___



-‘-.--~~~.-~~~ , ,.4s. - 
—5-’

p 
— ---‘—__ ‘r

_ _ ’ _ _ T_ S_, ,,_ _S,,. __.~_ _.._~~~..__ . —‘5 - -I__ -,-_,:’•_._.__-_____ _ _— __ ’— ___ -5--— —— 
— ——

‘5

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-- - - - - --

~~~~~~~~~~~
—--- --

- .‘
;
~~~~~~~~~~~~ S 

S 
- 

- 

-

_
©~~ 

I -

I

r~~ ~~~~
:-

~~~~~
-- . -

~~~~~~~

- - 

_ -  

:~~
_
~~~~~~~ - - - - - I 1~T

& --L - 
- . - T ~~ . - - , - ~~~~~~ 

- .

-~ 
- j _ - 4 - --~~ ~~ , - 

~~~ _
-; ~~

\‘
_..S_S_ .___ _,/ 

I ~~~~~~~ - - - -

~~~~~~~~~~ _
~~L~~~1 ~ 

~~~~~~~~~~~~ ~~~~~~ 
¼ 

4 

-- 

-- - - 

- 

-
~ \ -  -

- - ‘ 
- 

_ 
. 5 5

_ _ I 
- -

I 
-- 

I 

- ¼

— - 

:5. 

_ 
-

‘ - 5
5’ 

:_ i _ _ _

-r - -

‘7

~~~~~~~~~~~~~ ~
J

_

I 

- 
-5 -

- - FIGURE 7

- -

- - S  

—5--—---- - - - - -—- ---- — -- ---
-
~~~~ - -------—— --- --- - ---- - - — A



--- - - 5-- --- --‘-

~~~~~~~ 

_
~~~

j_
~~~
_

~
_ _ - - __

__

f~~~~A

_ _ 1_~~~ ,~~~~~ 4, _ 
- - _ i _ 4 __ _ 

I

-S

S 
~‘!‘ t. r5 - - - - 

- -

S ‘7.5 S
- - ~1~’ - 

I
- I- -

- 4 I —

4

S -
- ‘—4- - -

I 

~- - . 

. - ¼ .~

_ ‘,l ~_5 ’_ I i - :
.5 ’__ _ 1 - - S -’

- -- - - ---5-5-----— --.5 5—- --5 -5- —~~~~~--

- -  

~~~~~~~~~ ~~~
- - - — - -5-—.—



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --SS~~ S~S_5-.5~ .~ 5-~~~~• - 

- —

_ _ _ _ _  - ~

‘ 

- - 

/ - 

S 

~~~,

I 
- 

1~

I -

- 
5_’

7

- J~J ( 1~~~4 
~:

- -

H -5-

- i. *r t fr V II ~~~V —

- 
S — ~ ~~~~~ 

- — - I. :: ‘ — ——— -

5~~S !  .~ / 
* I—.-

~ I ’ - - : 5 - - - 
_
I —

____- 

1 ~~~4

_ - 

- 

— - —— - - — — 5- _____ 

A 
—

- - -  - - 

- ~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

- - - -

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
iS - -



- 

5 -

j
~ ; 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~ 

~~~~
—

~~~~~~~~
‘ 

~
‘_: “T 

,
/ 

~~~~~~~ / - 
— - 1 1

‘5 1 ~~~~~~~~ -
, I ’

e ,
~ 

I S / - - — 2~~ 0

‘5~55 5 

j  

— 

.1 

-, 

~~~~~~~~~~~~~~~~~~~~ ~~ 
. :

~ 
:~ ;s.

’
TtT

-~~~~~~ 
- 

~~~~~~~~~~~~~ 
-
__~~~~~~~

5C2~~EN D E T A I L  S

5,01 ¶~~~~S C . ~~ E 

-

-

‘ 

H

‘- -- S - -~~ .
- r - - r - -~~~~

- 

~~~

- H

::-I- rA IL  - : I \ , i _  - - -
5- -5 -.. -

C) 
I.

j 
- 

~~~~~~~~~~~~~ - -- ~~~- 
- -

- --- ,~~~ --
~

- - -- - - - - - ‘_ -- -
~~~~~~~~~~~~~~~ 

5 -- - -

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



F—— -—
- 

~~~~~~~~~

-5-- - . - 
1~ 

— —

~~ 

‘- 
S -~ - —

I 
_
-

- - - 
-
~~ - 

- ~~
~~~~~~~~~~ S_

_ c

- -
- -5- - -_-‘_ -- .‘ S

- k - , ~
- . - - .  . . - /

/ I - -

- ‘ 
- - _ 5  I ~‘7 ~~~~

: ::j , 
F -~~

} 

I 

-

-

~~

-~ 
) CIC~~1’1AL ~~~~~ 

-

:1 s— - - - -t T(,~) PLAN
:

1 1
) 

- C4.4.~~

- fr ~4 .

- 10k~ S, L. C C d ~ 1 ¼ 1  P~~>S

—1~~~~ ~i 
—~ -

~~~~~~~ ç54i~~~ ¼ C ~~~~‘_

/
— 

- ) 
- ~~~~~~~~~~~~~~~ ~~~~

I ______ 
—

I - ~~ - . -.- . —
~ -‘5 — - —  1~~~~~~~ 

- -

-~~ 

‘ 
~~: ~~~~~__L 

~~ 

¼ S

L t (  E~~ -- ~~ - - CE IV L
- S

FIGURE 9
- — 4 

~~~~~~~ ~~ ~~~~~~~~~~
— - - — i__ s~-~ - - - ~~ i- - - 

-, -
I - - - - -  

_
)

- - -
-- I L ROBERT KIMBALL

- 4- ~~~NUUI.7SA-S IMGA- 1115

1 ___________________________________________

1 ~~~~—

~~ i_-L- EEE
ban A-S-S 5* .fl ~~ afl~~ 5— - - .  a

5 -  
5- - —----- —- 5-- --- --

~~~~~~
- —  -— - - 5-- - 5-

~~~~1

‘-
4

~ 

T_:__ -



______ 

_ _ _  

_ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _

‘

S

APPENDIX G

REGiONAL VICINITY MAP

- - 

-    

. 

l
j

_ _  -—- - ---a - *

_ _  
—-~~~~

-.-- - - - - -
~~~~ 

- - - _ - 
- - 5--- - _

- - —--- -- - -- ~~~~~~~~~ --—- —-~~~~~~



________ 
~~~~~-~~~~~~~~~~~~

—-- —
- 
—- _— - -  - -5-—- --- 5_- - - - 5

/

-5- - -

_ __ _ / I
_ _ 5\~ ) ~ 

( 1  ,I, :) ~ ~I ~-I _ -I - l ~1 
- 

¼

S -~~ ¼ \ T -~~- -- - -

- -~ I -
~ 

- - S. 
~~~_ 

S - -~ ‘I -

¼¼ / - ~~~~— -.. ,~ .1 -

~ ,~ a - - - -, - I -
. N_

> ~I 
~~ / >

5% / 
<

~ - - 
4 

- I 
-

~~~~~ 
-
I
~~ / -

~ 
-
~~ 

S -5_ 
-- / \

I ~ I: ( ~~~ 
\~ 

( \ ‘I
5” 

-

~ - 
~~~~~~~~~~~ 

i- - - •- - -  
- 

~ - — I 
- 1 / 

(

~~~~~~~~ 1’ ;
,~ \ , / 

- ~
- - !  -

- 
)~~~~~~~~~~

- 

-
;

-
S
I 

- 2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. _ _ _ / H  ~/N~

- 
- /

-- - - I -: - • - - - I 
-

- 
- 

- 5 - - - N 
- _ S

- 

-

- I’ 

~
-
‘ / - - 

- - - 

0 
-

- 

- 

- : - - -
- - -- 

- 

- 
~~~~~~~~~~~ 

—

- - - / — ‘ - -
- - S ( ~~~~ 

- — .5-— 
- - j

~~~ 
-

- 

-~ 

/ 
-
. 

S 
- 

/ -
- 

-

. 0

I 
~ 

\~ S / I ~~~ 

-

~~~ 

‘
,
‘

-J ~ 
~~~~ \

\ 
\ I 

~~~~

-

~ 

_ ‘ 

\~~~~1~ ’ - J
• 5

’— 
- - 

~ 
(
) 

- 
-

5-’- 
. 

- 
- 

- 

_
‘_

\ - 
- j - J

N. 4 
- - 

/ _/ 
--

- N / — 
-
, 

5’- 
5 

- 
- - 

— 
- - 

~~~~~~ I~
’——~-

~~ ~~~~
(- -

~~~~~~~~~~~~~~~~~~ N~~~ /
/ 

-

~~ 

-

1~

’ ) 
5-
H I~~~~~~~ /

~
(

•

~~~~~~~
:

_.

~~
_ - r i  )

~~~~~~/
-
~~~I .. 

~~~

_
\ 

- - - II 5- 
) / — 

I -

- I -  - 

-

5-5 - - 
_ _  

_  
_ _- - --5- - - -~~~~~~~ - - 5-- -~~-- — - - -- - - - -_ - - - -5- _~~~~~~~~~~~ - - - - - --- -- 5—


