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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 Chief of Engineers , Washington ,
D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topograhic mapping, subsurface investigations , testing , and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however , the investigation is intended
to identify any need for such studies.

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 data
available to the inspection team.

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 and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spiliway design flood is based
on the estimated “Probable Maximum Flood” for the region
(greatest reasonably possible storm runoff ), or fractions
thereof. The spiliway design flood provides a measure of
relative spiliway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition , and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Upper Bridgeport Dam: NDI I.D. No. PA-00465

Owner: Municipal Authority of Westmoreland
County

State Located: Pennsylvania (PennDER I.D. No. 65—5)

County Located: Westmoreland

Stream: Jacobs Creek

Inspection Date(s): 12 December 1978
23 April 1979

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

Based on the visual inspection, operational history , and
available engineering data, the dam is considered to be in
poor condition. The facility has been essentially abandoned
by the current owner and has not been in operation or main-
tained since 1972.

The size classification of the facility is intermediate and
its hazard classification is considered to be high. In
accordance with the recommended guidelines , the Spiliway
Design Flood (SDF) for this facility is the Probable Maximum
Flood (PMF). Results of the hydrologic and hydraulic
analysis indicate that the facili ty can accommodate approxi-
mately 20 percent of the PMF before overtopping of the
embankment occurs. Since the dam ’s hazard rating is high, and
embankment failure would result in an increase in the poten—
t~.al for loss of life downstream from the dam , the present
~pi1lway system is assessed as being seriously inadequate. --

The facility, on the whole, is considered unsafe , but dam
failure is not considered imminent. Consequently, it is
recommended that the owner immediately develop an emergency
warning system to notify downstream residents in the event
hazardous conditions develop. Included in the plan should
be provisions for around-the—clock surveillance during
periods of unusually heavy precipitation.

12.
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Since the dam no longer serves its original purpose (water
supply), and, in essence, has been abandoned, it is recom-
mended that the owner immediately :

a. Reactivate or rehabilitate the drawdown facilities
and subsequently drawdown and maintain the reservoir at a
minimum pool level.

b. Formulate plans and initiate procedures for demol-
ishing and removing the entire facility in accordance with
the regulations of PennDER’ s Division of Dam Safety .

If the facility is to be reactivated for water supply or for
other purposes , it is recommended that the owner :

c. Retain the services of a registered professional
engineer experienced in hydraulics and hydrology to study
the faci l ity , and take appropriate measures to make the
facility hydraulically adequate.

d. Retain the services of a registered professional
engineer experienced in the design of earth dams to per form
a detailed geotechnical evaluation of the facility and take
appropriate remedial measures as dictated by the study.
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PHASE I INSPECTION REPORT
NATIONA L DAM INSPECTION P ROGRAM

UPPER BRIDGEPORT DAM
NDI# PA-465 , PENNDER# 65—5

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. Upper Bridgeport Dam is an
earth embankment approximately 1,020 feet long (including
spiliways), with a maximum height of 21 feet. The embank-
ment is divided into three sections by two spiliways -(see
Figure 1, Appendix F). The service spiliway is a combina-
tion masonry and concrete trapezoidal—shaped weir structure
with a 101-foot long crest located about 140 feet from the
left abutment. The emergency spiliway is a concrete broad-
crested weir structure with a 250—foot crest length located
about 320 feet to the left of the right abutment.

The dam has two 16-inch diameter cast iron pipe (C.I.P.)
outlets , one located in each of the service spillway abut-
ments. Each conduit is controlled by a 16—inch diameter
gate valve , with the valves contained in valve pits along
either wingwall (see Figures 3 and 4).

b. Location. Upper Bridgeport Dam is located on
Jacobs Creek , Mount Pleasant Township , Westmoreland County,
Pennsylvania , about two miles south of Mount Pleasant. The
dam and reservoir are located on the Connellsville and Mount
Pleasant, Pennsylvania, U.S.G.S. 7.5 minute topographic
quadrangles (see Appendix G). The coordinates of the dam
are N40° 8.0’ and W79° 31.0’.

1
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c. Size Classification. Intermediate (21 feet high ,
1,250 acre—feet storage capacity at top of dam) .

d. Hazard Classification. High (see Section 3.1.e).

e. Ownership. Municipal Authority of Westmoreland
County

P. 0. Box 730
Greensburg , Pennsylvania 15601

f. Purpose. Originally water supply (now defunct) ;
presently used for unauthorized recreation .

g. Historical Data. Upper Bridgeport Dam was con-
structed in 1886 as a domestic and industrial water supply
facility serving the communities of Mount Pleasant and
Scottdale , Pennsylvania. The facility was originally owned
and operated by the Mount Pleasant Water Company which was ,
at that time , a wholly owned subsidiary of the H. C. Frick
Coke Company of Scottdale, Pennsylvania. Construction of
the facility was performed by Stark Brothers , contractors
from Greensburg , Pennsylvania.

The dam has been modified several times since its
completion in 1886. In 1888, the embankment was raised by
two feet, and it was again raised in 1894. The service
spillway was modified and a concrete corewall was installed
during an 1894 reconstruction. In 1906 , the present emergency
spiliway was constructed in direct response to a flood which
overtopped the dam . No recent modifications have been made
to the facility under its current ownership.

In 1942, the Municipal Authority of Westmoreland County
acquired the facility and immediately established it , along
with the Lower Bridgeport Dam , as an integral part of their
water supply system. The facility remained in operation
until 1972 when the owner began to fulfill the water demands
of the local area via their Youghiogheny system.

1.3 Pertinent Data.

a. Drainage Area (square miles). 28.9 (local)
31.5 (total)

b. Discharge at Dam Site. Discharge records are not
available.

c. Elevation (feet above mean sea level). The follow—
- • ing elevations were obtained through field measurements that

:~ 2
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were based on the elevation of the service spiliway crest
at 1053.5 feet.

Top of Dam 1059 (measured low
spot along embank-
ment)

Maximum Pool Design Not known
Maximum Pool of Record Not known
Service Spiliway Crest 1053.5
Emergency Spiliway Crest 1056.6
Normal Pool 1053.5
Upstream Outlet Invert 1040
Downstream Outlet Invert 1038
Streartthed at Dam Centerline 1039
Streambed at Emergency
Spiliway 1038

Maximum Tailwater Not known

d. Reservoir Length (miles).

Top of Dam 2 . 3
~orma1 Pool 1.0

e. Storage (acre-feet) .

Top of Dam 1250
Service Spiliway Crest 530
Emergency Spiliway Crest 870

f .  Reservoir Surface (acres).

Top of Dam 180
Service Spillway Crest 80
Emergency Spiliway Crest 140

g. Dam.

Type Earth embankment

Length 1020 feet (field
measured ; includes
service and emer-
gency spiliways)

Height Maximum field
measured section
21 feet.

-
~ Top Width Varies; 15 to 25

feet to the right ofi _
~

_ ( the service spillw ay
and 70 to 140 feet
to the left of the
service spillway .

H 
_ _  

_ _ _
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Zoning Homogeneous earth
with concrete
corewall.

Impervious Core A concrete core
wall , according to
PennDER records, was
installed in 1894.
No other information
pertaining to its
design or construc—
tion are available .

Cutoff According to avail-
able information the
embankment is founded
on clay ; however,
there is no specific
mention of a cutoff.

Grout Curtain None indicated.

h. Diversion Canal. None

i. Outlet Conduit.

Type Two 16-inch diameter
cast iron outlets ,
one located in each

• of the abutments of
the service spiliway .

Length Each outlet pipe is
40 feet, inlet to
gate valve control.
Beyond the gate
valves , discharge is
channeled into
masonry tunnels and
eventually released
at the downstream
bases of the wingwalls
of the service
spillway.

Closure Discharge through
the outlets is con-
trolled by 16-inch
diameter gate valves
housed at the bases

I;  
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j of two separate
valve pits locat’~c~on either side of
the service spLilway
crest.

Acc~ ss The valve pi ts  i~re
acoe::sible from the
embankment cre-:;t .

j .

~~
yr • ~ Se rvice : Concrete

faCe d  ~-~ nr~e m a so n r y ,
t r a p e z o L c~a 1- --~ h .  
weir  s t r u c t u r e , w i t f l
a cut s tone coped
crest.

Emergency : concrete
broad—crested w ei r
structure.

Crest Lengths Service: 101 feet
Emeraencv : 250 ~ & c t

Ups tream Channels  Not applicable

Downst ream Channels  Service : the service
spili way discharges
f low directly into
the pool formed by
the Lower Bridgeport
Dam.

Emergency : the
emergency spil iway
discharges into the
heavily wooded area
to the right of the
Lowe r Brid geport
Reservoir , and
even tua l ly  into the
lower reservoir
sever al hu n dred fe et
down stream from the
Uppe r Br idgepor t  em-
b a n k m e n t .

k .  Regula t ing  Outlets .  See “Outlet  C o n d u i t ”
s - above .

_  _ _  _
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No design
data, calculations , or reports are available concerning any
aspect of this facility . Design features, presented below ,
are derived from information and correspondence contained in
PennDER files. Included in the files were drawings , dated
photographs, and state inspection reports.

b. Design Features.

1. Embankment. The embankment , as shown on
Figure 1, was constructed of earth atop a clay foundation.
No records of compaction procedures or construction tech-
niques are available. A concrete corewall was installed in
1894 which reportedly extends from the right abutment to the
left wingwall of the service spil iway , a length of about 800
feet. No outer corewall details are available. Cross—
sectional dimensions, specif ically,  heights , crest widths ,
and slope angles vary significantly along the embankment.

2. Appurtenant Structures.

a. Service Spillway. The service spiliway
is a concrete f aced cut stone masonry , trapezoidal—shaped
weir structure located approximately 140 feet from the lef t
abutment (see Photograph 4). The overflow sec tion is 101
feet long and 6.7 feet below the top of the wingwall (5.5
feet below the low spot of the embankment).

b. Emergency Spillway. The emergency
spiliway is a concrete broad—crested weir structure (see
Photograph 2) located about 320 feet from the right abutment,
and approximately 215 feet to the right of the service
spillway . The crest measures 250 feet across , and is about
3 feet deep (2.4 feet below the low spot of the embankment).

c. Outlet Conduits. The dam was designed
with two 16-inch diameter C.I.P. outlet conduits , one
located in each of the abutments of the service spiliway
(see Figure 4). The conduits are controlled by 16—inch
diameter gate valves located at the bases of valve pits
built into the spillway wingwalls. The inlet ends of the
conduits are apparently equipped with trash screens. The
outlet ends terminate below the surface of the water in the
reservoir formed by the Lower Bridgeport Dam.

6
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c. Design Data and Procedures. No specific design
data are available for any aspect of this facil i ty.

2.2 Construction Records.

No construction records are available.

2.3 Operating Records.

No records of operation are available.

2 . 4  Other Investigations.

Aside from periodic Pennsylvania State Inspection
Reports contained in PennDER files, no records of other
investigations are available.

2.5 Evaluation.

No formal engineering data are available; however , -

sufficient information, in the form of drawings and histor-
ical records , are available to make a reasonable Phase I
assessment of the facility .

1-
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SECTION 3
VJSUAL INSPECTION

3.1 1~ se~~ v - I t i o i~s.

a. General. The general appearance of the structure ,
based on the v i s u a l  inspection , suggests t h a t  it is in poor
condition.

b. Embankment. Observations made during the visual
inspect ion  revealed the embankment  to be in poor condi t ion.
The embankm ent is he~~’ii~; overgrown wi th  t r ee s  as we l l  a~thick ~ ru~th ~soe Photographs 1 and 3) . The crest ~s ext en -
s ively rutted oetween the emergency sp i liwa y ~ir~d rightab u tr~c -n t  ~-~ ore veh i cu la r access is avai lable  (see Phot  
-j raph 1) . Several of the ru t s  were measured to be in e -~cessof 12 inches deep. Several eroded areas , completely void of
rip r ap pLotection , ucre observed along the upstream 5io~~~.The exr ose~ concrete retdining w~ l1, which defines thy

-wr: re2im ;~;l’;pe along most of the ~~~~~~~~~~~~~ , d~~ p1 ~ys
L -~r~~ r - ) .u (:r ~ J!V1 ~;:h1i ls , bat  overall , won con s de~ e~ ~oiDe i n  f ~~i c vrdition (see Photograph 6) . The do~’n~~t r c-Dr ~arc-a was fouyd to  ho he~~v i l y wooded (see P h o tu q r a n h  7~~eepoao wa~ bse rved in the swoin p—i i ~~e area between the
ri ght ;

~bu~~~~-:t and eme~~jc-ncy snillway . A s inkho lc , app roxi. —
mat e ly  3 feet: in d i a m e t e r  arid 3 f ee t  deep, was observed
several L~± et  to the left of the service spillway (see
Fi gure 1) . In general , the embankm ent , as observed during
the j f l s~, r - c tj ( ,e , displays numerous  s igns  of do ter io r t io r  ~i~~ I
a lack of m a i n t e n a n c e .

c. ~~~pur t en an t  S t r u c t u r e s .

1. Service Spil1wa.~~ Based on the visual
inspection , the service spiliway is considered to be in fair
condition s The block masonry and concrete structure is well
aligned along the crest and at both wingwal ls .  Extensive
cracking and spa l l ing  were , however, observed along concrete
portions of both wingwalls upstream from the crest (see
Photograph 9).

2. Emergency Spiliway. The emergency spiliway
is in a poor condition , charac ter ized by extens ive spa ll ing ,
cra ckin g , and overall concrete deterioration (see Photo-
graphs 2 and 8)

3. Outlet_Conduits. The intakes and outlets of
the outlet cond~T~~ are~i~~~èFged by design and , con s n~ntl~ - ,
were riot observed ny the inspection team. The valve pit at

~~~
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the right wingwall was covered with a steel door and locked ,
making it inaccessible. The valve pit at the lef t  wingwall
was not covered ; however , the valve was equally unobservable
due to several feet of debris within the pit.  The owner ’ s
representative did not know whether or not either conduit
valve was operable , as neither has been operated since at
least 1972.

d. Reservoir Area. The reservoir is surrounded by
moderate to steep slopes comprised of pastureland and
moderate to thickly wooded areas. No evidence of slope
distress was observed in the surrounding area.

e. Downstream Area. Discharge from both spillways of
Upper Bridgeport Dam flows into the pool formed by the Lower
Bridgeport Dam. The lower dam is located approximately 2,400
feet downstream from the upper dam (see Photographs 10 and
12) .  The southern ( l e f t)  shore of the Lower Bridgeport
Reservoir is lined by approximately six homes (see Photo-
graph 11) which could possibly be affected by an embankment
breach of the Upper Bridgeport Dam. Another seven struc-
tures are located along the northern (right) bank of the
lower reservoir at somewhat higher elevations . In addition ,
the bulk of the community of Bridgeport is located along the
right bank of Jacobs Creek downstream from the Lower Bridge-
port Dam. Thus, the hazard classification of the facility
is considered to be “high” .

3.2 Evaluation. -

The overall appearance of the facility indicates it to
be in poor condition. The facility is minimally maintained
and has, in essence , been abandoned. In accordance with
PennDER , Division of Dam Safety regulations, the f acility
should be drained and the embankment dismantled .

- _ _ _  - - -~~~~~~~~~~
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SECTION 4
OPERAT IONAL PRO CEDURE S

4.1 Normal Operational Procedures.

The faci l i ty has not been in active operation since
1972. As a result , there are no formal operating procedures
assoc iated with it. Presently, excess inflow is discharged
over the service spillway and into the pool formed by the
Lower Bridgeport Dam. If the reservoir level reaches ele-
vation 1056.6, or 3.1 feet above the service spillway crest,
the emergency spiliway will discharge excess inflow into the
Lower Bridgeport Reservoir in tandem with the service
spillway. The outlet conduits were last operated in 1972.

4 . 2  Maintenance of Dam.

Since the facil i ty  was phased out of operation in 1972 ,
no formal maintenance has been routinely performed .

4.3 Maintenance uf Operating Facilities.

See “Maintenance of Dam ” above .

4 . 4  Warning System.

No formal warning system is in ef fect .

4 . 5  Evaluation.

No formal operational or maintenance procedures are
available relative to any aspect of the fac i l i ty. The
faci l i ty  was phased out of active operation in 1972 , and is
now defunct.  Additionally,  there is no formal warning
system in e f fec t .

~
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SECTION 5

HYDROLOGIC /HYDRAU LIC EVALUATION

5.1 Design Data.

No design data, calculations , or reports are available .
Information relative to the design of the facility is
limited to that which can be inferred from the several
drawings, photographs , and state inspection reports avail-
able in PennDER files.

5.2 Experience Data.

No records of spillway and/or outlet conduit discharges
are available. Data contained in PennDER files indicates
that the emergency spillway was constructed in 1906 in
direct reaction to a flood which overtopped the embankment.
Photographs dated 1941 indicate damage to the emergency
spillway , presumably af ter  a significant discharge.

5.3 Visual Observations.

On the date of inspection no conditions were observed
that would indicate the service spiliway would not perform
satisfactorily during a flood event . The discharge capacity
of the emergency spillway, on the other hand , may be reduced
due to the dense overgrowth immediately beyond the down-
stream embankment toe (see Photograph 7). The present
operability of the outlet works is questionable.

5.4 Method of Analysis.

The facil i ty has been analyzed in accordance with the
procedures and guidelines established by the U. S. Army ,
Corps of Engineers , Baltimore District , for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-l program
developed by the U. S. Army , Corps of Engineers , Hydrologic
Engineering Center , Davis , California. Analytical capabil-
ities of the program are briefly outlined in the preface
contained in Appendix C.

5.5 Summary of Analysis.

p 
a. Spillwa~’ Design Flood (SDF). In accordance with

procedures and guidelines contained in the National Guidelines

11
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for Safety Inspection of Dams for Phase I Investigations,
the Spillway Design Flood (SDF ) for Upper Bridgeport Dam is
the PMF . That is , based on the relative size (intermediate)
and hazard potential (high)  of Upper Bridgeport Dam , the
faci l i ty  is required to have suf ficient spillway and storage
capabilities to safely discharge the PMF without embankment
overtopping .

b. Results of Analysis.  Upper Bridgeport Dam was
analyzed under assumed normal operating conditions. That
is , the Upper Bridgeport Dam reservoir was init ially at its
normal pool or service spillway elevation of approximately
1053.5 feet (MSL), with the low-level blowoff lines closed .
The service spiliway of the facil i ty is composed of a combin-
ation masonry and concrete trapezoidal—shaped weir structure
which discharges directly into the Lower Bridgeport Dam
reservoir. The emergency spillway of the facility is com-
posed of a concrete broad—crested weir structure which
discharges into the woods that are located directly beyond
the embankment toe.

The PA-657 Dam, located about 9.0 miles upstream from
the Upper Bridgeport Dam , was also evaluated in this analy-
sis to assess its e f fects on the Upper Bridgeport Dam . It
too was investigated under near normal operating conditions.
That is , the PA—657 Dam reservoir was initially at its
normal or recreation pool elevation of 1827.5 feet (MSL)
with the service spillway (drop—inlet structure) assumed to
be non—functional for the purpose of analysis. Design
information concerning the PA-657 Dam reservoir ’s elevation-
storage relationship was avail able and used in the evalua-
tion. Design information was also available regarding the
elevation-discharge relationship of the emergency spillway ,
but this data was fel t  to be too conservative for analysis
and was not used . The emergency spillway is a vegetated
chute channel with a f la t , vegetated , critical flow control
crest.

Finally , the eff ects of the Lower Bridgeport Dam on the
Upper Bridgeport faci l i ty  were considered via the computa-
tion of a tailwater curve , since the Lower Bridgeport Dam ’s
reservoir extends to the toe of the upper dam ’s service
spillway . All downstream channel routing was done under the
assumption that the stream was dry prior to the inflow of
the dam outflows. All pertinent engineering calculations
relative to the evaluation of Upper Bridgeport Dam are
provided in Appendix C, while calculations relative to the
evaluation of the upstream PA-657 Dam are provided in

• Appendix C-l. (Lower Bridgeport Dam computations are con-
tam ed on Sheets 16 through 22 cf Appendix C.)

12
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Overtopping analysis (using the Modified HEC-l computer
program) indicated that the discharge/storage capacity of
Upper Bridgeport Dam can accommodate only about 20 percent
of the PMF (the SDF) prior to the overtopping of its embank-
ment, while the discharge/storage capacity of PA-657 Dam can
accommodate the full PMF (Appendix C, Summary Input/Output
Sheets, Sheets S and R). The low top of embankment of Upper
Bridgeport Dam was inundated by depths of water of 1.1 feet
under 1/2 PMF conditions, and 5 .0 feet under full PMF
conditions. Therefore , since the SDF of each of these
facilities is the PMF, only the Upper Bridgeport Dam has a
high potential for overtopping , and thus, for breaching
under f loods of much less than SDF magnitude .

Since the Upper Bridgeport Darn fac i l i ty  cannot safely
handle a flood of at least 1/2 PMF magnitude , the possibil-
ity of embankment fa i lure  under floods of 1/2 PMF intensity
or less was investigated (in accordance with ETL-lllO—2—234).
Several feasible alternatives were analyzed , since it is
dif f i c u lt, if not impossible , to determine exactly how or if
a specific dam will fail. The major concern of the breach-
ing evaluations is with the impact of the various breach
discharges on increasing downstream water surface elevations
above those to be expected if breaching did not occur.

The Modified HEC-l computer program was used for the
breaching analysis with the assumption that the breaching of
a dam would begin once its reservoir level reached the low
top of dam elevation . -

Two sets of breach geometry were analyzed for the Upper
Bridgeport Dam for each of two failure times (Appendix C,
Sheet 23). The two sets of breach sections chosen were
considered to be the minimum and maximum probable fa i lure
sections. The two failure times (total time for each breach
section to reach its f inal dimensions ) under which the two
breach sections were evaluated were assumed to be a moder-
ately rapid time (0.75 hours) and a prolonged time (4.0
hours ), so that the possible upper and lower limits of this
most sensitive variable might be examined . In addition , an
average or more probable set of breach conditions was
analyzed, with a failure time of 1.5 hours.

The Upper Bridgeport Dam peak breach outflows (result-
ing from a 0.22 PMF overtopping) ranged from about 8020 cfs
for the minimum section-prolonged fail time scheme, to about
18550 for the maximum section—minimum fail time scheme
(Summary Input/Output Sheets , Sheet BB). The outflow for
the average breach condition was about 11890 cfs compared to
the non-breach 0.22 PMF peak facility outflow of about 8180

( cfs (Summary Input/Output Sheets, Sheet S). The water
surface elevation corresponding to the non-breach 0.22 PMF
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peak discharge at a section (Section 7) located 550 feet
downstream from the dam was approximately 1053.1 feet
(MSL) and approximately 1051.3 feet (MSL) at a section
(Section 8) located 2,400 feet downstream from the darn
(Summary Input/Output Sheets, Sheet 5). The water surface
elevations corresponding to the average condition peak
breach outflow at the two above—mentioned downstream sections
were about 1054.5 feet (MSL) and 1052.6 feet (MSL) , respect-
ively (Summary Input/Output Sheets , Sheet BB) . The approxi-
ma te elevation of the f i rst house at Section 7, as well as
of the other structures which line the left bank of the
Lower Bridgeport Dam Reservoir is 1050 feet (MSL). The
approximate elevation of the structure at Section 8 (exclud-
ing the abandoned building which abuts the lower dam) as well
as of the other structures which line the right bank of the
Lower Bridgeport Dam reservoir is 1053 feet (MSL), as deter-
mined by field measurement and observation . Therefore , the
increase in the water surface at Section 7 caused by the
failure of Upper Bridgeport Dam was about 1.4 feet, with the
breach water surface above the damage levels of the struc-
tures along the left bank of the lower reservoir. The
increase in the water surface at Section 8, caused by the
failure of the dam, was about 1.3 feet with the approximate
breach water surface just below the damage levels of the
structures along the right bank of the lower reservoir.
Although the houses along the lef t bank area would probably
be somewhat damaged even if the darn did not fail , the water
surface increases resulting from dam breaching could con—
ceivably cause much more signif icant damage to the struc-
tures , if not only the increase in the height of the flood-
wave , but also the increase in the momentum of the larger
and probably swifter moving volume of water was considered .

Analysis of embankment breaching under 1/2 PMF base
conditions indicated that failure of the dam during a flood
of such magnitude would probably not increase the damage to
downstream structures (Appendix C, Sheets 25 and 26).
However , the analysis indicated that there is a flood
between the 0.22 PMF and the 1/2 PMF under which darn failure
would result in increased damage to the residences on the
right bank of the Lower Reservoir. Therefore, the fa i lure
of Upper Bridgeport Dam caused by floods of less than 1/2
PMF magnitude is quite possible , and will most probably lead
to increased property damage and loss of life in the down-
stream community .

5.6 Spiliway Adequacy .

As presented previously , under existing conditions
Upper Bridgeport Darn can accommodate only about 20 percent

14



of the PMF (the SDF) prior to overtopping of its embankment.
Should a 0 . 2 2  PMF or somewhat larger event occur , the dam
will be overtopped and will possibly fail, endangering many
residences in the immediate downstream area. Therefore , the
spiliway system of Upper Bridgeport Dam is considered to be
seriously inadequate.

— A



3 SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. The conditions observed during the
field inspection suggest the embankment is in poor condition
and suffers from a general lack of maintenance and care.
This condition is considered serious in light of the age and
hazard classification of the facility .

Specific deficiencies which are related to a lack of
maintenance include : 1) heavy vegetation and overgrowth
along the embankment and downstream toe area; 2) deep rut-
ting of the embankment crest between the emergency spiliway
and right abutment; and 3) several eroded areas along the
upstream face that are completely void of riprap protection .
The above items are undesirable , and over the long term ,
could present a serious threat to embankment stability .

Other deficiencies include the : 1) 3—foot deep sink-
hole located several feet to the left of the service spill—
way; and 2) the seepage and swamp-like condition along the
downstream toe between the emergency spiliway and right
abutment indicating possible structural deficiencies which
may pose a threat to embankment stability under flood
conditions.

b. Appurtenant Structures.

1. Service Spiliway. The service spiliway is in
fair condition . Its general appearance suggests it to be
structurally stable. The major deficiency associated with
the structure is its extensively cracked and badly spalled
concrete wingwalls.

2. Emergency Spillway. The emergency spiliway
is in poor condition. The concrete structure is badly
deteriorated as evidenced by extensive spalling, scaling and

- : deep structural cracking . Its structural integrity and
overall stability under high flows is questionable.

3. Outlet Conduits. The outlet conduits were
last operated in 1972, and their present operability is
questionable .

- - 6.2 Desig~n and Construction Techniques.

No information is available that details the methods of

~ ( design and/or construction.
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4

6 . 3  Past Performance.

Correspondence contained in PennDER files indicate
that the facility was constructed in 1886. In 1906 , the
embankment was overtopped which prompted the construction of
the present emergency spillway. Two photographs contained
in PennDER files indicate that in 1941, the emergency spill-
way suffered a partial collapse from apparent settlement
(possibly internal piping) of the supporting soil. Other-
wise , since 1906, the facility has apparently performed
adequately. However , no flood records are available.

6.4 Seismic Stability.

The dam is located within Seismic Zone No. 1 and may be
subject to minor earthquake induced dynamic forces. Due to
its relatively small cross—section , it is believed the
embankment can withstand the expected minor earthquake
induced forces. However, no calculations or investigations
were performed to confirm this opinion.

H c
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. Visual observations indicate the struc-
ture to be in poor condition . The facility , which was
originally designed to serve the water supply needs of
nearby communities , has not been in operation since 1972.
Its physical condition has deteriorated steadily over the
last decade as it has essentially been abandoned by the
present owner.

The general lack of maintenance has contributed to many
of the deficiencies presently associated with the facility
including : 1) an overgrown embankment and downstream areas;
2) rutted crest; 3) bare unprotected areas along the up-
stream slope; 4) severely deteriorated concrete ; 5) question-
able operability of the outlet conduits; and 6) an apparent
sinkhole and other low areas along the crest.

Hy drologic and hydraulic calculations indicate the
spillways can accommodate approximately 20 percent of the
Probable Maximum Flood (PMF ) before overtopping of the

F embankment occurs. As the fac ili ty ’s hazard rating is high ,
the present spillway system is assessed as being seriously
inadequate and the fac i l ity  is considered to be unsafe , non—
emergency .

b. Adequacy of Information. The available data is
considered suff ic ient  to make a reasonable Phase I assess-
ment of the facility.

c. Urgency. Because of the seriously inadequate
spillway system, a formal warning system should be imple-
mented immediately. It is further recommended that the
actions required by the recommendations listed in Section 7.2
be promptly initiated.

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

7.2 Recommendations/Remedial Measures.

Because of the seriously inadequate spillway system,
the fac ili ty is considered unsafe. Embankment failure is
not considered imminent; however , failure could signifi-
cantly increase the hazard to downstream communities. As a
consequence , it is recommended that the owner immediately

4’ develop a warning system to notify downstream residents
18



should hazardous conditions develop. Included in the plan
should be provisions for around—the—clock surveillance of
the facility during periods of unusually heavy precipita-
tion.

In light of the fact that the dam no longer serves its
original purpose , and has, in essence , been abandoned, it is
recommended that the owner immediately :

a. Reactivate or rehabilitate the drawdown facilities
and subsequently drawdown and maintain the reservoir at a
minimum pool level.

b. Formulate plans and initiate procedures for demol-
ishing and removing the entire facility in accordance with

• the regulations of PennDER’s, Division of Dam Safety.

If the facility is to be reactivated for water supply
or for other purposes , it is recommended that the owner:

c. Retain the services of a registered professional
engineer experienced in hydraulics and hydrology to study
the facility , and take appropriate measures to make the
facility hydraulically adequate.

d. Retain the services of a registered professional
engineer experienced in the design of earth dams to perform
a detailed geotechnical evaluation of the facility, and take
appropriate remedial measures as dictated by the study.

(
19
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CHECK L I S T  ND I  I D $1 PA 00465
H Y D R O L O G I C  AND H Y D R A U L I C  P N D ID  ~ 65 5

E N G I N E E R I N G  DATA PAGE 
ER - ______

SIZE OF DRAINAGE AREA : 2 8 . 9  square miles (local); 31.5 square miles (total)

ELEVATION TOP NORMAL POOL: 1053. ~ STORAGE CAPAC I TY : 530 acre—feet

ELEVAT I ON TOP FLOOD CONTROL POOL: - STORAGE CAPACITY: —

ELEVATION I~tAXI MUM DESI GN POOL: — STORAGE CAPACITY: —

ELEVATION TOP DAM: 1059.0 STORAGE CA PACTTY : 1250 acre-feet
(measured low point )

S P I L L W A Y  DATA

CREST ELEVATION : 1053.5 (service); 1056.6 ( emergency)

TYPE : service: concrete and masonry, trapezoidal—shaped weir
structure; emergency : concrete , broad—crested weir

WIDTh : 101 feet (service); 250 feet (emergency)

LENGTH : N/A

SPILLOVER LOCATION: service: about 140 feet right of left abutment;
emergency : about 320 teet lett ot right abutment

NUMBER AND TYPE OF GATES: Neither spillway is gated

OUTL ET WORKS

TYPE : two 16-inch diameter CIP outlets

LOCATI ON : one outlet located in each of the abutments of the
service spiliway

ENTRANCE I NWERTS : approximately 1040 feet (estimated)

EXIT I NVERTS : approximately 1038 feet (estimated)
Each 16-inch uipe is valved within

EMERGENCY DRAWDOWN FACILITIES: p~.ts along either spillway wingwall.Operability of the valves is question-
HYDROMETEO ROLOGICAL GAGES able.

TYPE : None

LOCATI ON : —

RECORDS : —

~tAXIMti4 NON-DAMAGING DI SCHARGE : Not known

_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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PREFACE

The modified HEC-l program is capable of performing two
basic types of hydrologic analyses : (1) the evaluation of
the overtopp ing potential of the dam ; and (2) the estimation
of the downstream hydrologic—hydraulic consequences result-
ing from assumed structural failures of the dam. Br ief ly,
the computational procedures typically used in the dam
overtopping analysis are as follows :

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

c. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s) , time(s) of the peak discharge(s) ,
and the maximum stage(s) of each routed hydrograph at the
downstream end of each reach.

The evaluation of the hydrologic—hydraulic consequences
resulting from an assumed structural failure (breach ) of the
dam is typically performed as outlined below .

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

c. Development of a failure hydrograph(s) based on
specific breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge (s), time(s) to peak, and maximum water surface
elevation(s) of the failure hydrograph(s) for each location.

‘I~ C-i

- _ _ _ _ _

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

- 
—-4 

_ . -P- -~-~~~~ _4_ -~ 4- -
~~ 

-



r

- (
__ 

1~
SUBJECT ~ Ai~ ~

--/- ~ FT \( T ~J - ~
— - i /  -

~ -

H{ t I ~ - - P o ~~ r ~~~~~ 
H V

BY W ~TY DATE 4- 24-7~ P ROJ . N 0 .  7~ - ~~ ‘7- 4 ‘~~~~~~ ~JCONSULTANTS, I

I - Engineers • Geologists • Pa ~ -~~-
CHKD. BY 7) L. i~ DATE ~~ 7? SHEET N~~ 1 0~ Z Environmenta l Specialists

~AArL~~ TAT T

/-] EI.G~~~ T ~~F ~~~~~~~~ ~~ 21 F1 (
~

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

(r~~r~\ ~A .E ~~~ ~~‘tL LWA’( Tc~

L~ W ~~Ip-J1 C-F A / ~’~~ .)r~

M A M ~~~ ?~~~L ~~TOkA~~E ~~~PA~~~T~ ~~ I~~~-~ ~~~-~~T (~~~~~~~~5)

~~ .D~~ ~ A1A

~~~~~ ~~~~~~~~~~ C~~~
_ r-r ’~ ~~ ~~~

- 
~~~~~~~~~~ I ’)

i~~~NA~~E ~~~~~ ~ 2 L S ~~~~~~~~ (T ~~~E L )  ,~~~ ‘.r E~~E~ 
;~ s~ ~~~~

- _
~~~ssr 

( L_ cc ~,\i~ ?~LTE ~Ei~:~~~ ~~~~~~~

MA ~M ~ r - -
~~ - c~ ~- .!- ‘-.~i ,\p - ~~~.

I ~~~~~~~~~~ \I~~~L _ .  - ‘ —

L.

N~c rE. ~~To~iAC-E CA~ -\ ct r ’(  \I A L\..~~~~ 
.)ç 1 ’ Z -‘ -‘E~ 

‘ r- —

~~~~~~~~~~~ T—~ ~~~~~~ a E ~-~.-t- ~~~~~~ ?-~~ -~~~~ ~~~~- - ~~~~ ~~~~
__

7 __
_7_

fr~~L~~~A l-J-r /
-‘-

--
~~~~~~

- ( - ~~- i r ~t . p - ” ,-~~~~ •-~~~~-t - .~~ _~~~~. -T, L : -

F ZL~~~ - T~~E Ac~~4L ~~:~~Ei~J J - ~L- L L ~ v’i~~i -‘-

-- - -z

~~~~~~~~~~~P~~~
i’-- i L - .:~:~~~ -- .-~ T r - i L

‘~~~~~~ V V  

~~ — 

~~~ l , T - - -- I )
1 - 

- - ~ ~~T~~~T -\i. \

C~ \ : :ç~ - - .-v T - . 1 - I-1:G?-~ -: - -
(_

V -

- - - -
~~~

- - - - - - —
~~-~~~~— 4



4-

SUBJECT b~~~~~N -
- 

I H• ri 
~~~ i

JPPE~ E I ~~-iZEpC~~T ~~~~~~~~~~~

BY W-. \ DATE 4 -2~~- ~~1 PROJ . N0. — 7r~ ‘~~7 - ~~~~~~~~~ JCONSULTANTS,

CHKD. BY bL..13 DATE - ‘ 1-  ~? SHEET NO. 2. OF 2 1~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

P!ar’r~e-

LE~~&-T i- ’V OF L~~i-~ L~~: ~ Ji~T~ r’C O c ~~~E ~~~~ 1O. ’~

LCA ~ 4 9  ~~~~~ L~~~~ -E~~~

THE CE~Jnz~~~~~ :F ~~~~~~~~~ tA ~~AC-~~~ / ‘~ F~ 
I

~~~~~~ ~ VAL.U E~ -~~~ L /1~JC ~~ t~ E /V1fA~~),rEQ fr~~~M ~:-:-; ~~~

~~~ Ab~ — OOIUEC ,AL 1 /MAM I ’~ oy ~4 M UA) T t-.~~
—

C V .~ItL~~ , P,~~. ,A~~ V : - ~’e- H~~ 4 c€ ~~~~~~~~~~~

CE 2 T,~3 Tr~ _ Fj ~T)M ~~I\)TLTLEL) “

(r~t’~Er~~ U~~zr F~’f ~~ ~~~~r ’-PI I  “
.

~ I -  ~ j~~~ P P L : E C  ~~‘I ~)E ; 7.~~~~E

0.4)  J L o~-r ~ ,~ r~J EtZ t~i’~TtJ J

- (CF~~~~~~~ STA p~~~~~~~ L~~~ 
-
~; )

~~ 
( ~

.- . t~ ~ I - ~ ~ ~~~~~ 1-~ ~ ~ ~~- 3~ ~~~

k:.~~~ -/~~T;\ ~ T - )~~AG- E V C-~~i1~\ E 5

~~~~~~~~~ ~~~~~ ~~
1-
~~C-f~&E ~~~~~~~ ~ EL- -~~3~~ -~~ F~

~~~~~~~~~ 
3 “~~~~ - -~~ ~~~~~~ E ‘h\TT~ - ,-I ~~ /~~ 3.S ~~~,\7~~rL ~~~- /-~

~ -:. ~~~~~ C~ r~~? \ J 41~T z~~J t — v r c  E 
~ ~~~~~~~~~~~~~~~~~ ~~~~ r~~~- -

~~~~~~ j-~p i- , (  F\)7L’( C~~S~~ CTF.) /~ ~ u,~~J€ ’( ~~ . r r- -~ ,~~-E3 -

A Lr f - 4~~L)~~~ -1 RI C?U4 C~~ ~ I).) A~~-~ -~-.L: - F ~~~
V’’-~~~ 

-
~~

-

4 r~~~r ’44 L P~~ ._ L L. r IJ E L  @ ~~L ~
- ‘

~~~~ 
; 

~1 ~~~~~~~ ~~~~~ /~ r- .~~. - ’ i— - - v~ - -: 
-

- 

- 
~~ P t L ~~ wA~I ~~~~~~ t~~ -~~ ~T~- i ~ ’~-:- ~~~~~~ E F- ~A1~r- ~~~ 

‘- ..

)~__) ~~~ —~-- I 
~~~~~~~~~~~~~~~~ ~~~~~~~~~ c’ ~ -~ : 

r L F - F~ -~-~~- --

~~ ,\ . ~~- - ~ T~ C1 ~~ I~ ~~~~ r~ , , - , ,
~~~~~~~~~ T:lç ~~~ ~~~~~~~ -

-- 
i

-.-
~ 1 ~~~~~~~~ -

- 

- -
~ - 

-



F.

SUBJECT ~ AV \  ~~~ F F T”  rt~I : i : I~ ~~ flf I -~~~~

( ~~i -
~~ - z r ~~ r ~~

BY V—JJV DATE ~~~~ 71 PROJ. NO. ~~~~ ‘!“ - ~~~~ ~~~~ — CONSULTANTS.

2 Eng ineers • Geolog sts •
CHKD. BY ________ DATE ~ SHEET NO _______ 

OF 
_______ Environmental Specialists

— 

~~~~~~~~ T~’E ~~F~~E~~ -J~~Ik T~ A~ ‘(~~ VA ~~~ LY P A a ~ LZ~~ 
- -

Ii~j  Ct~ .: - ~~~CT~~O&.) ( -
~~~~~

-
~~
-

~~ 
- 

~- r-  -:~~~~~ 1A~~ T,~~E~’J ~E~~~Ew ~~~~

T~ ~ fr ~~~WA’(~~1 ~~~~ THA r CP-~ :.~- ~ F~ TT~~kiAL 4~’E/ ~ (~~EL~’.v EL’ 3-~ ) C ~~i

PI)r ~~~ a- ,’ T~~ /~EL4 yi:~~) S~41c’

,4- -~ 
‘
~3 ~ (~~Fr. / 4  - ~~~~~ 

I ! )

~J1-~~r~E ,A~ A~~EA ~~ I~I~~~ J i~~ i~~E,~1’4 -~~~~ ~ E F*VCI~~ IN ~~~~ ‘ i :

/~~~~ T ~ J~’J STPF~~ 1A -SECT-~~~ J A r-J~ W~ A’.~E~~A~~~~ T~~

~~ T~~ J~~I~~ IN 
Fy.

A A~ r-~
\-
~;A ~ E~~E~~’-Jo ~~~ öE~~ Ti- ~ 14- FT (A 7i~:~ ~~ ~~::-

-
~~~ t\~~~~,- ~~~L ~ L

E~~~~E 5~~~J o t (  ThP ~~~~~~~~~~~ 
-, 4 S~~~ 

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

~~ ~~~~t ’ t i  ~~~~~~

M~~~—~-~’~ ~~~~~~~~ 
L j ~~

-
~~ (EL) 5500n- ~~~~~~~~~~ ~~~~~ -

-

~~ ~~~~~~~~~~~~~~~~~~ ~~ -~~L

A ~~~
- - T-,~r ~~~~~~

- -
~~~ LE~~~ , ~~~~~ Li~~-. - - ~~~~~ T~r ~~~~~~~~~~ /‘\r ’

~
’

Lr~vE-\,~L( ‘- J ~~TF-  ~ ff .;-? .~ - A - ~ ~- \ :~~ - - 
~~~

- /~~
_ 

/~~~I~~~~~~~ VA~ :~~ ~
A ~ V . E  /A~~~r ~ O W,.)~~1.~ F~\X t  £~~~ T: -r.

UP~~TP~~A IA  £~~~~~C~~
T-r

~~~~~J V

FT~ 
t~W 

— 4~~~~~~r

~~ I- ’~ FT .~~3 (FT 4 - 
~~~~~~~~~ 

— 
.~~~.-. 

-

~~~~~~~~~~~~~~ ~ T)~~A~~ E \~~~~~~ @ /~~ Yi~~~ ~~~ L EL. 1~~~~~5

( ~~~ LuM E b\vEg~~~E ~~~~~ ~~~~~~~~ ~~ c~~’ ’-
_ 

~~~~ k~
/ A #3 -~~\ /~~~~L -.~~~“,

L .~~~~ )~L~~~ ~ ~~~ ~~~~~~~ —



5-

1
I-

I .
SUBJECT LAt ~ ~A FET’ !  ~~E( Ttô&) - -

~ 
~~~~~~ ! -

BY WJV  DATE _ _ _ _ _ _ _ _ _ _  PROJ. NO. ~~~~~ (i/~, 4~~~ ~~~ JCONSULTANTS, I

CHKD. BY DL.. B DATE - - 79 SHEET NO. 4 OF ~~ ~~~~~~~~~~~~~~~~~~~~~~ 

Pan~~~

A~ 
4/3 

~~~ ~~~ O~~~~~~ /~~~~~ 

4/ I4 FT) (32~~~~~x ~~~~
~~ ~~~~~~~~~~~~~~~

A Z - F T 

p 

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

- A -~i-UAL. ~~~~~~~ ~~1~~~A C~ E VOLUME ~ 5~~ AL - Fr  (SJ E~~T I ~
> C~Q C - r i a ~j  I~~C~ ~ ~ r/ . A & r  ~ 2~ ~

— 
~~_ f ~ J—\ T T J - -t — E~ ~ EL~A T r  ~~~~ ~e~ow N~~t-’AL l .  ~. EL. ~f. ’-~ :

~~~ c :Ms~M AvE~~~ ~tA ~ :v- - 4\ ~~~~~~~~~~~ ~ —
~~~ -; ‘ r . ~~~~~~ -~

~~t~~ C RV 6 r I~ . ~~~~~~~ ~~~~~~~~~~~~ .~
:- VV ~~~ P5-iI~~~ ~~~~— -\-t :~- \-ff ( , -DEPT S~ wr~Tf4 ~~~~~~~ - . I ~~~~~~~ ~~~~~~~~~~~~~~ v *

E~E~ATT~~J A ‘U. V , V j
- ( ç~ ) (cr) f ç~~ (~ L-~r~ 

- 
~Oc-~~r~

i 41 - 5 2. ‘c4 
- 1

4 /z~ - 

- 
~~~~~~

N: - 7-
~~ 

- 
2!~.-~ Zo -~-

e 2~~ I 2 .~ 3I-~4 4- i~~ 
-

I ~-) ~~~~~~~~ 2I~~ 1- .---- 

- 

Ic t .:..
I Z  3e4 .~~~1L 4 7 j ~ (~~~~~

- -~

i4 4 :- ;  : -

— A~ _~;c 
~~L 1CS3.S ~ ~~~~~~~~~~~~~~~~~~ T~-~ ~~F:c; :- -- ~~~~~ ~. - - - I  

-

~~~ ~~~~~~~~~~ ‘~~~~~iF~ r T~F T~-~ E ~~~~~~E.:- E V~~~~~:

~ j&~A 2 ) ~~ k~

- 
~~ ~~~~~ 

- - 
- -‘~~ u 1AL ~~ :L-~~-”E  ~~~~~~~~~~~~~~~~~~~~ EL r- - . -CT ~~ P - ~ ~~~ 

~~~~~

t -~~~ -~c~~ A - --~~ c~
A 1 ~~~~~P\(ff ~~~~~ ~ F~~~-~- -~ r ; , ~ ~~ - ~~~~~

h~- ~~~~~~~~~~~~~~~ . t.F-.- - t T ~~~~ )1 4

- -  -



r

SUBJ ECT ~~~ t~ E~~~~F~~T * _‘I  r

~~ r - _~~Ff ’~~ ~ 
~~~~~~~~~~~~

sv W _ V  DATE .1 ~~)-Th PROJ. NO. - : ‘ ~~~- .i ~~ J CONSULTANT SH : -
CHKD. BY TILP~ DATE (~ ~~~f - 7? SHEET NO. _______ 

OF 2~ ~~~~~~~~~~~~~~~~~~ ~~~~~~

— 5 F ~~CE A~~EA (~ 4)  ~ E~ /;~~~;~~~ P~~\UI~~ ETF~~E~ ~~~~
C .~E ~~~ ~~ ~--~~~ ~ -~~4 1  I) -

:- -~~ . ~~~~~~~~~~~

~~u~2 FACE A REA ~ Et.~ t -
~~ ~~~ 

- I -~~ ~~~~

Q~ SE~~V~~T’s. . 4  C~~i~’- c-~ t-~~ F~~~~
- 

~~F :r~~—í~~- -. ::E:

( a A . . ~~~f A ~~ ) - 
-

- i -
.
~~~ ~~~‘) ~ / - 3  A _ / p -

> A~ 
-
~~~- S AC. + C IS .~ 

?../ 

~

~~~~~ —
~~~~ ELF-J --~T T ~~ .~. 

- I O 5 ~~.~~ Fr

— E~~~~A T T ; i  T~~~: - i ~~-.-E  kELAT IL- - - & 
~~~~~~~ 

( i ’ - . :

- K

(~~ r 4  (ç~~~ C~ -
- 

C -~- l  —

i~~ 4 9~ — 4 3

2 I~~ -

i~~~r ,  -‘ -, I -I - -- .L-  — - ~~~ - J -t ._ 
- 

--

Lc~W I - -.-~~~ -I = !~
5_ . - - -

— j :~ E.-i.~_~ i- _ I- ~- _  7:

- . I —~~~~
-
~ i :  I1.’ ..... - L--- - —.

- 7. _ ~-_ _ - I 
- -

I ID. :  27~ :~ 4
I 2~~1 ~~~ .

(
~ FE ~~~ l~~~rT 4

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

- _ M , _
-

_
-

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

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



SUBJE CT ~Af ’ . 
~~~~~~~~~~~~~~ 

T - ‘  ~~~~ ~~~~~~~~~ ~~
- -

~
- -

~~~~

tj~~~~~~ t’ ~~~~~~~~~~~~~ ~~~~ ~. 
\~‘4 

— -
~~~~~~~~

BY ~~~I ~~\/ DATE S - - PROJ. NO. S - (- i ~~ 
- 4 

--: —

~~~~~~~ CONSULTANT~ I

- Engineers • Geologists • P~~r-- -~~- CCHKD. BY Di43 DATE ~‘ ‘-# — 79 SHEET NO. 
________ 

OF 2...-~ — Env i ro nmen tal Specialists

— A t ~f- -E ~~AT (~JrAL~. It~~E~ 24 r ’~i ~: I ~ r~~ ~ r~~. j
~C ~~PEE 3k~t~I~- G  T~ A, D~~~~r~ ~~ OF 24’

F~:— c~: ~~~~ Ar. ) t~-~-r .~ O~ 2~; ~r A..~

c ’tJ ~~~TE *? M r E ~~L~~1LvAFJT~ 
‘:1

— 
~ E?T~ 

— ,4Pf..\ - ~~L.~~ATT-Dt4 jCIJE 7 ~~~~~~~ 
F::- I )

LOCA L ~ r A T u j i ~~ c’ - \ r ~F ( 4  ~ 2~~.9 ~~~~ - i  - w~~v~~~ / T~~ ~~~
~~~ CF~JTE~ E~~ -_~‘JE~,- T V E  ~~~~~ ~~F ~~~~ : .~~- - r .

> LE~~~4 -  L~ T 1 J  ~~L; rr .)~ t~~ ~/\ E L. D; -j ~4 ~~~~~

PE,~CE PJ T
~~~ ~~~~~~~ t~J ~~Ex fA I JJ~~~LL

cc

/ — — —

2A 
- 

I ? ~ .

n

— 
~~~~~ t / - . ’ .

~~~ . CA ~~~~/~~EIVT R:~ -~~~
- -

~ :— ~~~e ~\ .. ~~~~~~~~~

FD~. T~IE ~~~~~~~~ ~~~~~~~~~ 
‘
~~~~~ A \e~~E ~~~~~~~~~ :~~~~

-
~~- : - -

~~~~~~~~~~ ~ A~~~~t.J) ~~~~~~~~~ ~C - 
- 

~- 
-
:.~~~ ~~~

- 
~E f .

* :.537 (
~- .. ~~~~~~~~~~~~~~~~~~~~~~ 

‘
~~

- - - 1F - _ - I

- -

~~~~~~

-- -  ___

- - - - -p - -
‘ 

- - -

___  

C



5-

SUBJ ECT ~ A (t- ~~~~~~~ DJ:cF-: ~
~~ 

-
‘:~~~~~~-- --

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

BY ~A/~~~~~I /  DATE ~- ~- 1  
— PROJ. NO. ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ____JCONSULTANTS

~~

CHKD. BY DLP~ DATE — g 2~~~~. 
SHEET NO. 

________ 
OF 2. ~ 

~~~~~~~~~~~~~~~~~~~~~~ 
~ ‘a ’~-

- L~~~~~ J 1
A ’ (  C A~~~~~~~~~~~~~

IT ’ (  (~~rr ~V r E )

— PF~~ F T L~~ ~~c ~~ER\ J t C E  I~~~LL’t-’.-\ (  C&o ~ ~cr- 3 NELL ~ ~~~~~~~ ~~ E~~~~~~~~~~~ if ~~~T A r-i -.. ~~ .r. -,Ai-~ -:.5)

f’~A ; Ni-( WtA,&WAL L ~~~~~~~- — :

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

- A
I 

. -~ -r

-—

— 
~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~ r~- :  I I_ L /-J~ - (  ~~~~~~~

~~~ 4 A i  ‘~~~~t-L -~~~ ~z:~o ~‘~~~~- ‘ t ~~ir , ‘.-ic~

L~ W -.~R .-‘ ‘ -
~ -‘--‘ ~~ - -~~ 

. . - - - - -  —

E~ l)~~ -~ 
- - 

T ~~~~~~
-

//4~y~~\L 

~~~~~ 
— 

-

I L — 
- 
~~~l .-/

-
~~ S r~ -~~~~---—-- 

-~p : n~-t C ’F~~

I - -~~~~ - .---- - - ~~ -___ — —~ 
-

~~~ ~l i V , ~~~ L~- .-- --~~~ .. 1 —  - . t -‘ ~~



SUBJECT ~~~~~~~ .\ ~~~~~~~~~~~~ \ /  

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

-

~~ ~~i
~~~~~ ~ 

- i r 
— I

BY __________  DAT E ~~~~
- I - 7-~ PROJ.NO. — - ‘- - - -: 

— 

~~ CONSULTANTS, —

CHKO. BV DLP) DATE ~~~, 
_
~4 79 SHEET NO. _______ 

OF 2 
~~~~~~~~~~~~~~~~~~~

— ~~~~~~ L I : c E c ~~L~~~E -~~-~
e-

~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-~~~~-.,;‘-- , ~~~~~:~~~~~

-. - - ‘

-c~i~ ~ii e.ri ~E FRTc E~~ l~~
( r-E ,~~ T~~&) :

~~~ CL~ -‘ r~~~ ~

C~ ~~~~~~~~~~~~~~~~~~ C : ~~~ ,- ~ H :- ~~ -~~
- 

-

L J ~~~
7
~~ ~~ R ~~~~~~~~~~~ ~~I FT 

/

~-r~ ~-~E4L~ :~~E~ T~- E  iJ F I ~ ~ z r~-~- 
~~~~~~~~~~~~~~~~~~~ ::r ~~~~~~~

~e:F;-Jc r~ L. E ’J E L A~~”JE ~~~~~ ~~~~~~~ ~~~~~ T-- t~ / i~~~ r~
~L fr-) Fr ( ~EE ~~~~~~ -)t- ~~~

- r~~~y 7 , ,  ~~~~~~. ~~~~~~~ 
- -

1: ~~~~E~~)

- - :-~~ -v’ E ~~ r : l ,~;;~ .~~T ‘~ .~rr: ~ r 7  
~ C.

.-‘J E r .~.. ~~~~~ ~~~~~~~~ :-
~ 

- :-;~
- -

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

T) 
~~~~~~ 2.~ ~~~~~~~~~~~~~~~~~~~~~~ ~~

- -;
~~~~~~~~‘-r_ ~~: 

- -

-
~~~~~ “ - , ‘-

~~~~~~~~ — F.~~~. 2

-
. 

-

~~~

- = = ~~~~~~~~~~~~~~

‘C-

~~~~~ 
1~~~~~—~~~ ’\ -- _ - — — - -  -

~~~~~~~— t~~~~~~ I~~~~ ~~,- .. — 
~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ - 
_ _ _ _

~E- ~ ~~ ~~-~E ;~~~:- ~~~~~~~~~~~ 
-
~~~~~. ~~~~~~~~ T- -~~ ‘:  ,-

O~ ~~E ~i r_ - A~~. - ~~~~~ ~~~~~~ .~~~

-
~ i., -- ,  ‘r , . ~ ‘~~~~~,

- 
. ~~: - - - -  - .

I~ /’~ ~~~~~~~~~~ C.— ‘vA _ L r ~ ~ 7 . - - :~~ \-
~-: 

-- ~-~~ : -fl~~: -

( Tr~~ ~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~ 
J-~~~~~~ V I~ ~~~~~~~~~~~~~~~

A~~~(- L.  [- t E ~ L~~~~~~~~-’- ~~~ -C  ~_ j ~r . ~ .L — ‘ F .~. C~~~~~~,\ —

E~~
- 

~~~~~ 
- 

~~~~~~~ ,~~~~:-  (p -~~~~ -
~ r-  7- :  , ~~~~~ - . - -

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

~~~~~~~~~~~~~~~ :~~~:~ : : ~~ ‘ -r - ~~~~ ~~~~

1_ _. ft ~~~

.
~ ‘~~~



SUBJ ECT T:t~ - ~~~~ 
I -- — - - 

I 

-

—

~~~~~~~~ ~~~~~~~~~~~~~~ r~~’- .- -  

—

-

BY t - DATE E-~~- ~~ ‘ PROJ. NO. 7~ 
- C 1 ’ -  ____  _______

CHKD. BY 
_______ 

DATE ~~.° M 7~ SHEET NO. ~ OF ‘2..~

.. ‘ . -i-J~~r . . - ,-
~~~~~~

- -
~~

-- -
~~~~~

,-. - -
~~~~~

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

~- T~~ / ~. .\ 
~~~~~

_
~~~~~

- 

~ 
i :.. ...

~.C T~- E ~~FJ.T~~~— t - F ~- H~—~ ~~~
. 

-
~~~~ ~:

7-~ E crt’,~ r ( Cc . \  
~~~~~~ 3 ~~~~

- 
~~~~~~~ ~ p J - E L ~

/ - ~~~ L V~~
\
~~~~~~~~ E (-

~~~~~~~ ~~ r :-.n,  
~~~

‘( ~~
-
~~C . L -~~ ~~~~.

-v/ 7 -- E  I _ \ - / \ _~~ E ~‘ - ‘ F ,  ..
~~~- -~~~~~~~~~~~~~~~~~- 

T, :_ - j~~~~ _~~~ E .. ~~~~~~~~~~ .

~~
E
~~~

- T
~~~~~~~

H -
~~ 

~~~~~~~~~~~ j (
~~~- ~~(e~~~ - 

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

A , ~E - ~
- -.

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

— 
—

I 
- ~~~~~ -~:. —‘~~~

-~

L C ~~~~ 
_ . .

~~~ ~~~~ I

I ~~n ‘- -c  2 - i  ~~‘; (~43~~ 
-
~~~~ ‘ - ‘

: 2- ~
- . :_~~~~~~ 

- - -  
~~~~~ 1_ : : - 2

- . ‘~~~ :_ -~f~ 2 ~ 73 ._  ~~~~ 1- 1 I —

-
~ ~~~~

--
~ ~~-

--
~~~ :-~~ ~ .3- iD- ~~~-~i ~~~~ 2 :  .- ;,5 :~~~ —

- ~~ ~~~~~~ 
3.~~ 

4 _ ~T _ : _ ( )~~l.(~ ~~ -4 I - 3

~~~~~~~~~ 
~~~~~~i: 2

Y 

~~~~~~~~~

~ - 5  ~~~~ .i7 3.1 i - - 
- ~~~~~~~ !.1 ~~ - 

~~~~~
-
~ ~ 1

-
~ - : _ 7~ ~~~~7 1 1 3. — ~~.3 2.1 ~~3 ~ .

2.~t l~~-~~~-~ t - .~ .a - l -~~ C. l 7  ~-~ I ~~~~~~ 
-

I ~~~~~~~~~~ - - .-~~- 2  : -  :. — j  . l

~~~~~ ~~~~~ ~~~~~~~~ 4- 
- ~~~~ :~ ~ ~~~ ~~~~~~ ~~~~~~~~~~~~~ ~~~~~~

x (~~~~ 
,=

~) 
- ‘  ~~~~~~~~~~~~~~ ~A .r: _ .~~~~. T~ - - ; - ...~.— :~~~--- r - : - : - E ~. ~~~~~~~ 

- .
~~~

- . _
~~~ 

+ E ~~~~~~~~~~ - : : _- .-.~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~ 
- -:

I- , 
~~~ ~~~ _

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

— 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

-

~~~~
j . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
~~

- - :::~
;- — — : k—

_ _ \ — — — — - i  
—

I -

-



- 
C

SUBJECT ~ ci - ’ \ ri -

~ 

‘ î / - . 

-- 
- 

1

I ’

BY W - V  DATE -~~ ~~ 
- PROJ. NO. - - 4 _____

~

. CONSULTANTS I

CHK D. BY I~Lt3~ DATE ~Q 
.9 - 79 SHEET NO. I ~ OF 

________ 

~~~~~~~~~~~~~~~~~~~~~~ 
p a — - - -

— 
L - I .--~ i ~~~~~ t F ~ - 

- :  
~~ c~~)

— P~~ FrLE OF £~~~E~~&E,UL~( ~~P~~ L.LWA ’( : (~~i~~~~
- T~. :~~~~)

~~~~ S A~ WELL 
A ~: rL~. ~~~~~~~~~~ ‘i~~ur A~ i~ ~tt;r ; t r - -~~

- - co~~ RErE w r*JGWALI - - _
<

_______________________________—.‘--

i \ \ ’( 
~~~~~~~

-. .~~~ iC ,FC F  -) --- - -

/ - Mi~r’r ’ i:.s: 2 3
- ~~~~~~~~~~~~~~~~~~~~ - —

I
~~

FT T ~.__i/ ~~\ - ~~i T  ~L~ I’E t& b~

!I- 4 r ~ I~I

— C1 
~~~~

_ - L~~ - r~~ 2~ E~~Fp :~~E c~ -’ ~~P LL\p~J~~ ’( ( t ~~ - — ~~~~~~~~ )
C. i - - ~ ~~Ii~ ~~. ~~. -NZL . ,. A . r — I L A  ~~~~~~ ~ .‘SEP..ir ~~~~~~ ~~~~~~~~ ~

— - - - \ _
LO’#s r5i~ ~F I ~ 

W - -LI, ‘- Li.

I Y ’ ~~ ~~~~~~ Ei.. I~~~-~ ~~~— - - ________________

ELt~~A .0 r;-i T
£ -“~~ ‘~~

IA’S ~~ L’S~ 
- I r L ’ .~~ ~~~~~ I -

~~~~ 
- E&. iC5~~- I~ 

-

.1_ 2 H- ” - - — -  —- ——- 

-
_ _~~~~~~~~~~~~

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

~~~~~~~~~

--  - - - - -- - - - - -

~~~

-

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

-- -  - H

~.FcYT~~~ 7 T,~- F  L C - 1-~: ’ .

~~~~~~~~~ L.

: 
I



SUBJECT ~ t\ t- - A~~E~~~-’ ~~~i - :  
- - 

/
- 

- -

4 ~~r~PE~~ ~~~~~~~~~~~~~~~ I -- ;:::=J ~~~~~~~~~~~~~

BY ‘ f/ ~~~’ DATE ~~~ PROJ .NO. ~~
‘ ‘

~~~~~~~ 
4(,~~ ~)CONSULTANTS.

Engineers • GeoIog~sts •CHKD . BY ~~~~~ DATE E.~ 
— — 79 SHEET NO. / I OF 2.. 

~ Environmental Specialists

— ~flp~ t,r.:_ -,\ ,~~E _ J
~ c_~ ~~~~~~ A~-~~~r J F ~ ~~- F ~~ E C : _ - /

t LL\i~JA~-( WEz is~.. r~. ~~~~~~~~~~ 
; I - :-.) r~ .~~ .i.

Q~ CLk (~~~4 I E ~~T

4—1 DW F ’.J e s , :~~ ~~~~~~~~~~~ L ~~~~~ Fr

— 

~~~~~~ 
Tt IE ~~~ ~~~~~

— E , -~)T :4\~~~ i .i.~~- L~~E.~TF~~ (1/ A
C~~~E~~T VlJ~~~~rI-1 OF ~ A~~D A --

~~~~~.
-
~~.

-
~~~~

-. - J - I E . - -\~ F

2.4 ~~i ~~~~
‘ “ C ’ 

~~ -~~ 21-7/).

C~
- L L I ~ 

- -
~~ 

(: -.
~~~~~) ~ r - , ~~ -~~ n -  ..C- 4 4~.. -

~~~

~~- ‘ .  
—
‘ — 

- - — - - - - 
-~~, - .-

~~7 r~, — r - - - .~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

- :-~ 
I; -

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

-

L_.9 (-~~
;
~~~ t 

~~ )

=~~
- 1i L W -~~~~I~ ,Z ~~L E )  ~ --- C:_~~. F ~~ t.~~~r - . — 7

-~~ ~~ i : - 2~~ ~ I ’r ~ i I - ~

:-.-~~~~~~~~-- ~ - C- - ~~- i ~~~ ~~~~~~~~ ~~~~~~~~~~~~ ~~ 1
t , - - - . (

~ rL ~
-;:. ~~~~- - - 

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

- - - :~ .[.i.1 ~~-c~~:—~

E E E I J _ ’ :~~~~~j~~~~
’ / ~~‘- - ‘ 2:. .



SUBJECT ~~~~ :. -‘-
~~~~~~~ 

‘
~~( Y~~~Cr ~~~~~~~7~~~~2

PF~~~~~l.T~~~ - 1 5 -~ T L ’~:~ ~~J -
~~~~~~~~~~~~~~~~~~~~~~ J

BY YJ-~ V DATE S~ 
- / ~ 

- PROJ. NO. 7 ~ - ~ -
~~~~~~ j  CONSULTANTS ,

CHKD. BY DL.~~ DATE - -79 SHEET NO. 1.~ OF ~~

~~~~~
- ‘.~~~I~~~~.(- E~ I T - - ~

‘EF -~~ TAe_~ 21- I  ~~ 2?  ‘I ’~~, ThE
- - , - ~~:~E C - ’ rr iT:J :~U-r F~ c A /~~~~~~

- — .--i~~
- ... ~~~~~~~~~~~~~~~~~

E bCE: t~~Ci ‘~/1A c ~- j  r~~ 
t~’t~~ - - ‘ 1 ~p -\LL ~~~ -

=~
- - \ L L  a-- . - - r . .~~~

- . r- - ~
- 

~~~~~~~~~ ~~~~ I ~::~.— —

2i’: .2I tErT I )  w/ C. ~~ 2 -~~~ -

T-~c Er t r~~~ ~ F ~~~~~~~~~~~~~~~~~~~~ ~~~~ ~~F. .- t  ‘~~~ rJ~~ ~~~
-

n - ’ .L ’ (  -
~~

- r~~. ~ c C :~~ rf ~ tEk. 4~ 7Th ~~~~~~~~ ~~~.: TTh~c ~~
‘i ’.(  ~~~~~~~~~~~ I~~ - Tt—1 E E Evt~rT:,-_ -~~~~ T~~cT ~~, : C rr~~

C- F T~~ .t ILL;j-4 I: ~ ~~~~~ I F1

c_ _
I

J~~f~~~I QI r~ar~~ ’-s iF.. 
‘~ C~ - I

~ _ F I A ‘~ j_\ ~~~~~~~~~~~~~ E , E v 4r ~~~.l1 r-~ ‘ —  ~~ —~~ I
____  - ~~~‘:-~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—- - - - 

L.~ 
- -_ -t -..

_l — — —

I~~~~~~i. ,5 C .~~ 5-, - ~~~~~ .
~~~~~~ I -. —

I A  j~~:~ 
i - .~~ 1 9  j , H

~r .- - :  ‘ l~~ -1 2-44 ’ :~~Z. (~ ~.4 2.7 j . C~.

I: 5 1 -  ~ 2~~ T i~~;S ~.C 2 . 1

C.~~~~
’ /: ...~~~~i 5.. —

~~~ i — S 1. l 4.~ Q. 9~ - l . ’ - -  T l~~
_

.~~: - ~~~~L :~~~‘.3 3.1 O.c ~9 
- 

l . C ~~~~ ~~~~~~

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

(oC.3 .3 2.? c, 4Z ~~~- -
~~~~ ~~~~

-

7-4 1 3 . 4 - i  ~~~~~~ -~~~ ~~~~~~~~~ 
)- - t - .D Z.~~

.1 l t~~~~ —

~~~~~~~ ~.4- j l . . . 1 O  3~ 4 l  I - I ~~ 
-~~~~~~ i -

•
~-

~~~~, T i i  ~~~ nP’L ~~~~~~~~~~~~~~~ ~~~~~ -i 

~~ 
‘D) ~~~ ~~ t ç~~~f

~ --~~~~~~ E :_~~ . - :  ~— 2r — ~~~~~~~~~~~~~~~~~~~~~~ Ti ii , - - -

~~ ‘C C~s~ rA T ~~Ei F~~~~t~ k r F  .1 , 
~
-
~~

- 
~~~~~~~~ - ~~~~~~ .~~ & -

I 
-

- 
- -

‘I- ~~~~~ — ..~~~ . - - . If 
~~~~~~~~ - . f  : - ~ -~~ —

1- - ’-~ - - - F r , -  -
P .

_ _ _



SUBJECT DatA ~~~rt ’ 1 I~-~j ~~L1T ~~~~~ 
- 

7 
-

~~~ P~~~~~~~~

’ Ti~-Ft -~~T ~ 4 i~ 
H

BY WJ V DATE .~~~~~ / - PROJ. NO. — / 7 —  -J -. ~~~ CONSULTANTS, I

— Engineers • Geologists • P’ an~ -~CHKD. BY ~~~~~ DATE — — SHEET NO. I -~ OF 1 Environmental Specialists

A~~~~~ A~~j  ~~~~~~~~ E~~~~~~~~ATr~~~~~~~u~~v

— Lf~ c~v - ~ ~~r EM ~rA. )1 S- ~~~i E ~~~E - -. ~~ ~~~~~~~~~~ ELFv-~
-T: . J

~~~~ O~ ( t ~~L D  ~~~~~~~~~~~~~
.A&1 k~S’IEAJ T ~~~~~ -~c~~~

______________ 

(cr)
C

ZE.~

—

(~1C

(~7~ i ~-Y~3 ~
-~

— ~~~ ~~~~~~~~ I -
~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ Lt~~ 4 ~~~~~ 

- -
~~~~

-
~~~ -r  -

- IJ f r ~
WH EP’-~ O’)~~~ 1- ~~’t~fb \AJ/ ~~~~~~~ F~~~~~ E ~~~~~~~~~

Q~ 
CL!-\ 

‘

~~ c - ~
-
~ i i )

- , - - C- ’ ~E ( ~‘ - - ~~~ ~~~~~
‘ ‘~~ A ~~~~~~~~~~~~~~~~~ ~~‘- f ’- - r - . ‘~C r :- , .V’

C)~~~~~ .’.I ~~~~~ ~~~ SO FT), 
-

~~~~~
- w’Er - —-~’ -rl E- :_ V- \~~E — ; . - .~~~

~~~~ C~~~~I_~~
-
~~ ~~ 2~~~ E~~~k)~~rC r- F L ~~ W 1 ~ ~ 

( ~~~~~~ r i-- , ~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~ 
j
~~

Wt I~~~~~ ‘~~ -~~IF ~~~~~~ ~ ~ 
-
~~- - .‘~~~~ - ) : _ r -.’- ~~~ - -

~~ ~ - - - 

~ / H- -~~
_ — -

~~~
- -

C. T~:.. -- - - ‘  :-~~ ~~~~~~~ : -
~~ ~r c r  ~~~~~ - ,  -~~ 2 - ~ ir ; ~~~~~~~ i

:
~~~~

-
~~~~ ~~~

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ - - r~’~~ ~~~~~~~~ t-4 -~~H ~~~~~ 
- . ~~~ - -- - -

~~~~~~ r-~~~-~ -N/  - .~~1- -~ -I~~~ L- r ;  ~~‘ - - •~~~~~~~ T~ ~ .:- --

or ~~EF 1 , ~~~~~~~
(

_

- 

,_
~

_.
~

_
~~

c ._ _
~i -



SUBJECT t 2 IL”I I~ ~ I - I T i ’.~-~~t r  ~~~~~~~~~~~

( l~ Ii f f r~~ 
I 

~~~~~~ ~J j
~~~~~_J

BY v/.3 \/ DATE -~z ~~1 PROJ. NO. ~ 
- n.  .~ JCONSULTANTS 

C
Engineers • Geologists • PIar”

CHKD. BY ~~~~~ DATE /~ I t  - 7 ~~‘ SHEET NO. I 4 OF 2L Environmental Specialists

0 — -- -
~

~~~~~~~~~ ± 

~
--+-

~ ~~~~~~~~~~~— 
~~~~~~~~~~~ -

~. H:

I 
.0 0

— Li ... — - — — 
0 ‘) ‘

~~ —
— .— 

—

~‘
-
~ * ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ‘S~- in -~~ ~:; - : - ~~~~

- 
‘- - -;

-‘ > •~ - I.$~) 
I_ i -~~ ~~~ ~.‘ 

0-  -~ 
— —

-~~ 
—. 

~~ . ~~ . 2. ~2.. ° — - - ‘—‘ — ‘  ~~

-
— 

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

41 
-
~~ ~~ -~~ I L ~~~~ 7

~~~~~~~~~~~~ 
I i~~~~~~

2 r-~l ‘~~‘ — - - - _ - -.1 -~ 
- -

3 3 3 1 -~~ .~~ 3 C .- - 
-

3 4 1  ‘ - t_ - ‘- - -‘ — -

~ ~fl rJ ~3 ‘j  - -3 “f_I —~.‘ ~~ 
- -

-
~ 

-‘ .3

- I—- I .-‘ ~~— 
~~- C~-~ 1.1 .J — — ..~~~ 

- —

~~ 
- )  

‘S __) 
~- -i -

rn ‘~
-
~ ~~ ,~~ ~~~ - .~~ 

——----—- - ______— -

~~~

- -—— 0 - -

— — ‘S 
I 

— .~~ -
~~Li —k 

~~~ N~ —s -i — .-.-- —
- - - -- C 0 — - I 

— -

-~ ~~~5 c  2~~~~~’~~~~~— ,’- ’
_________ _________________________________________ 

~ A- - 
—

— -— 
~~~

- 
.. i -..9 — ~~ .3 ~~ 

-
~ 

_ - - . ~~ . -

— - )  — — ‘ - - ‘— ‘S~~~~~~~~~~~~~~ -

-
- 0 ..~ 0 — _.. c-~ ~~1 ~~- I.3 L. 

— 
-

— -) L-, 0 
~~~~~~~~~~~ 

-
- -

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

r l

~

- -~~~ —

i n ’  
- 

a — -

~ -r’~~~~~~~Q 
I. ’ 

-‘ -~~~~~~~~— — 0 ‘3 — — — - --- -
~~~ — —

__________ _ _ _ _ _  _ _ _ _ _ _ _  

—
~-- Z  L.—1 - 

~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3 - 7

( 1  - l~~~~j~~~~~~~~~~~~~~~ ±_ :~~± ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~3 2
I -l C’.J ~Ci 

— 
-

_____-- - -—— - - -  —— ---~~~—- - ------______

- 
-
~~ 

- 4/ I/C .3 3 3 .3 - 3 — 
—

— .~. ~~~ 
() 

_~~ - --

( I _ _ _  _ _ _ _ _ _  —~~~~~~ ~~~~~~~~~- ‘~~ - - -  - r _~~~~~~~~ .. .~~~~~~~ _.. _. L ‘ —
- - - 

.: — -  Li -\ 
~, .3 - --

~i 2 — - -~~ —~ ~ .- -~~~ — -~~ -
• 2 - ‘ - , ..3 ~J .. Y  - ..)  — - -

.3 0 -D
LI —

~



SUBJECT ~~~~~~ A~~~~~ F7 ’ (  

~~~~~ ~C ~~‘~~I n
~~~~~ I~~~,E P - .1r - I ~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

BY \tJ -.~~V DATE 5 i ~~~~7 i  PROJ . NO . ~~~ 
(, 7  ~~~~‘, ~~ T~~~~J~CONSULTANTS,

— Engineers • Geolog ists • Ptanr-~-CHKD. BY DL.f~ DATE — — 7~ SHEET NO. / ~ OF 
________ Environmental Specialists

TC)TAL- FACILIT ’1 RAT ~~A)(- (u ,?V E

TC-VA L ~~~~~C~-~A~. GE ~ r~a~,I r (E  ~~Pr ~~.vI4 ’ C~. + E - I, -I~~~; e . t . ,

SP~ LLW A’ç Q 1- F,~~~~~~ I~)tL ,’-i ~~UT Q,

C~ ‘ 1  1 ~~f / - ~N ~~?~ I ‘ I  4Ll($~E~Jr I T~~ TA L
ELFVA TrOP.J C~. ~~ 

- -

~~

— 
C Cr - ’t 

- 
C Cr .

- —

3 t 0  
- 

— — 3 10
— 

- 
—

— I
25,30

I
~~~ - ’ 40Th I~~:~ 

— ~~79C)

ID ~~I - 4Y i3 - I - 1 ~~ — 7 12 0
1. (4~

~ (30 4 I~~— ..~

I 2 4 ~~C~

- 

~-I.: -- 7L ~~~-’ 4 2 - 0  /

(O~~~~..) CZ c o

I~~ -~-~ 1 L C ~ 3 I L t 3 _ -

/
~~~~

H:
~~S . O  °~2 13 / D 4 1 0  2~~~-)--~

.5

-~~~~~ -
--- - 

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

- - --_—

- -~~ 
~

_

~~
—4

~~
-
~~~~~~ 

-
-

: - ~



5-

SUBJECT ~A - ~1\ C - ‘- rFT ( ~~~~~~~~~~~~~ 
- 

r ~~ 

-

j  ~~ ~~~~~~~~~ L.’i- \ ~~~
BY W JV DATE S- 3-7 1 PROJ.NO. ~~~~~~~~~ -~‘ ‘  4 - 1 _J- CONSULTANTS I

CHKD. BY PL.!~ DATE — ‘4 — 7 9 SHEET NO. I ~ OF 2.1~ ~~ a~~~~~ i~~i
S
st 

pIan~~~
.

L~ ’AJ r~~~E c - 2~~T ~A114

T~~ -E C~~~ — 7F ~~~~~~ ~~r L l ~~~~~ L~~71 IC LDCA7 E~~ /
‘\L~)~~~~ ~~~~~~ - r-

~~~~~~ ~~~~~~~~~~~ Tt~~ ~ P~~E4Q. ZC~GE~~~ T bcI,5’\ . ~~~~ ~~~~~~~~~ :::r F T~- E L D . ’iP ~&

MM E’~T E.U~~~ F1~~Z Ti-IE ~~,JTI1i~~E 24 D~~I~r A A O  ~~~ - A : -~t - ~~~
I~~o i~ ?~~J Fr ~~~~~~ T I1~ D~~~~-?~~~T. THE ~~AM I~ ~~ 

L r ,r j  ~~~

T~~ ~~~~~~ 
5 

~~~rLc W 5T~~Q .T~~QE - T~~ ~~4 
,
~ Ls ~~~~~~~~~~~~~~~~~~~~ 

-‘-‘
~~~
,

A ‘~t0-~r C(~~JC IQ E~1E ~~~~~~~ i~J~~i~~ A C.~~~~-Ff ~~~~~~~~~~~~~~~ 
~~~~~~~

°
~~~~~~~~I ~~~~~~~~~~

A 3~~r b~~r~~ )-4Et’s~~~. T~~ VAu.€y S .r I~~iu W t4 C~-I ~L~~ F~;

~~~~~~~ I; T C i E~ Os..) 51-lEEr 2.1 , ,S EC.Y r D4.  4. c) .

~~ O~~E-~ m r~~ i~~ THE EF~~ELT~. 3~~ fl-i a L C - ~’j ~~~~~~ L J - ,.,C3 Nf ~.
~~~~j  T uE ~~~~~ ~~ : t ~~~r D4~s~ Cj rp - Lc- .vS , ~~~~~~~ ~~~ i~

_ - - r _

~t ’J TLL L~ E E~F\JFLOPE~ F~~~~~ V~~~~~~~~~~~~~~~
- ;  ~~~~~~~~ F~c~i C . TI-1E ~~~~~~~~~~

CuR~J~~ W I LL  eE- C~~ pur r~. Vr~ Tt-~~~~ ~~~~~~~
C.-l  W ’~- r -~. ~~~~~~, ,~~~~

Pe~~F 1~LE C~~.~’v .1 
~~~~~

- 
~~~~~~~~~~~~~~ HEC. - . CA L.-~ - ’ c 2  EAc~~wA7ri~

~.‘r T- - E ~ ~
- t j~~ -’,~C~ ~~rE ,I~ ,~l E ~~I I ~~~ (~~ E~~ 1,

EA~ -~ 0~ \JA LI..Ev A~i~ Cl \,
~1~~L C~€ I~~I. ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

- . - .~~~~~~ - . - _ -.- - — - - -I ~~~ ...,t I~ I . . -...‘ - ~~~~ 1_ ~ _I I ~- - - - -~~ 
- ( I~ -J .C(~ 

, 
- - - I -

~~ ~~~~~~~~~ 20 /~k-~~ 2 . t ( ’ - ~~ ~~ I } A P )E CDP ~~~~~~ ~~~~~~~~~~~~~~~~~ i~~~

2~ T~-tE ~~EcT~~;
-
~~: - ‘ ~~~~~~~~~~ ~~~~~~~~~~~ c~~— r~’r .~

/l
~ I7- i —H:-

A l~ AT T&i C— CUS~VE 1 - Th~ L~~
-.\ E T ~~ L) (5s~~~~~ 4 ) / I T : L  1~~

~~~~~T~~H3 Ai~ r) )sF~ A~: T~-$~ ~~~~~~~~ r: r -  r
C.A d LA T r ~~~~~ T~E .~F~ i—E~ -tIJLLL ~i~~~t,’ PR;. ..EE ~ .-~~~~~7- \

-~ -~~ r T-3 C 6 T h ’ S T~~
- C.~~’, ~!E?~J - ‘~~~~~r -  _

_
.
..

I.
- :- 

..~~
- - -  

-

fl-TA.. l~~~~~)  ~~T ~~~~~~~~~~~ ~~~r~~T~~EA/ t 1 T3 ~~~~~~~~ / .~~) ~~~~~ Lo-.~~’” - - ’-~
- I~ ~~~~~ -iC.’ .-~ ~~ ~~~~~~~~~~~~ ~~~~~~~~~~~ T s T - .. t-r i .. 

~~~~~~~ ~~~c-~~~~~
- -

T~— E f’~~~I~IL F1 ‘JTL L ~~~~~~~~~~~ I~~~~~ ~~~~ - I ~ - ” C t 1’ ~~

T~ ~~ECT7
p_ —~~I~~~~ ~~ T - te  I~~~,.r -

‘

S~-~ ‘NX’ F ~ ! ‘~ ~~~~~~~~~~~~~~~~~~~~~~~ (-~- ‘:~~~- :7 ~ Fc - ~~~~~~~~~~ 
- - - -

- - - _c_ _ ~~ ~~ I ’  ~.4VTL C.’ ~~ .- - - I J  -

- 
-

— - ~~~
- :C~~~

-
~~~~~~

•
~~

- --



I-

SUBJECT ~ A _ _- -~ 
I~~~~~~~~~~~ ’( ~~~~~~ 

- - - -

- 
r 

~~~~~~~~~ 
~~~i ~~~~~~~~~

BY W.J V DATE S (/- -7~~ PROJ. NO . 7 3 — C ( ~ -. 4 .
~~~~ 

JCONSULTANTS, I

Engineers • Geologists • P I a n r ’ -~-CHKD. BY ~~~~ DATE _____________ SHEET NO. 17 OF 
_______ Environmental Specialists

— E~~~~~i.~~j  4 - ‘ 
~~~~~ 

C!~~JE : 
~~

- -_
~~ 

~~~~~~~

~~

‘ 
_ _ _

— - — ‘

b C l iA ~~~~C c~i~ z Tt- IE bA,v~ I; ~~~~~~~~~ ,

~~~: C.L H ~~~~~~~~ 
.~~, ~~~~

V,i -1FZC C~. ~~~~I .t I~ ’~~~r ~~~~ ~~~~

L ... FJ~J C - 7 L 4  CP SPT ~~LW1’~’
-( -

~~ ‘1 ~
) cr /

~~~~~~ ~~EPr- - 1~ F W’~~T r I~ p s~ -~~~E p~~~~~~~~-~~.\ I  2-~F r  /~:i.i~

C.~~ ~ . I (~‘ r r ~ ~T t~~ - ; - t I  ~~~~~~~~~~~~~~ .~~L ’  7~- ’.~

b’) A~~ >~~E t r l ~’-~: ~~~f 7~~i(  
~~ii.’C j 4  ~- WSE. - ..

~~~~~~~ 4 3 )  T1-~~ I I ~\T(~~. -C,~~ 
7 r-~ ~~~~~~~~~ I~ 

r~ ~~ o~~ - -n-
~

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

CI~~~,
s,-t.,FL -

WT LL ~~~.~1f-~~L ~~~~~ ~~ 
f . -

~~~~ 
(.. .- r 1 I 7~~~~~ 

;:- .
~~~

‘
~ 1 ~~~EA) J - t ~ t~-~~ L ~r ii, \~~~E~ F-;

~~: 
T - -~~ - j i ~, - c .

t~~Fi~~~~~ FL ~~~~ / 4 Ps.) O I~j _I Tr I E  J 7- T ~~~C 5~~:~~ 3.’~ ~~‘ : -~~-~~~~

F ~~ w~~-~ 
(2~~ ~~~j~~3 (j

’
. 

~
t \  J2~i_~~~

~~~ 

~~~~. C -
. 

(EEc 
-

- 
- 1~-~

Z~
j

i~ ~~~ -~~~~~~~F:; C~~~7:c.j ~ ~~ 21 , r~~~: ~- -

cL~ ~~~~~~~~~~~~~~~~~~~~
~~~~~ C - ’ E . rr ...4L -~~~ 4-:

~;i
-
?~1 ,-P.3.%V(9’ ~~~~ ‘—~ R~ / r~~~~ ”

1I~1II~I 
p. - 

~~~ 

•

~)

~~,



SUBJECT ~~~~~ 7A F E T ’ -I r-~~~~F~~n -
I’)  

-

~~~

- 

n -
~~~~~~~~~~

~ 2 C F  ~~~~~~ 
-
~
- 1.-\ .~\ -

- L-
BY WJ\f DATE __________  PROJ . NO. 7~~~~’7 4 ~~ ~~~~~~ CONSULTANTS , I

CHKD. BY D L.- I~3 DATE (
~ 

— -i — 7? SHEET NO. (~~- OF Z-~ ~~~~~~~~~~~~~~~~

a) ~~~~~~ r;i~,v1A-r T .~~.- i e.EL~w E~ i~’5 ~T~ r~~

V~ATE ’ W i~~Z ~~-~~“ O’IJE A~~~~ ~~~~~~____ —- — 

~~~~~~~~~~~~~~~~~ 4 I
fL~~P/~~TT~~- Q. r~~~~~~

-
~ A ~E. ~~~~~~~~~ 

-

____ 

(Fr) C~~r) (C r ’ )  ( r ~~_____ ______ ——_______ - — —~~~~~—— —- -- - — — — -  - - — - —~

— 1042-~S C C — - — 
~~~.

- 

-

1343.5 I Z~
) C. — — 2

1 0 —

i~45~~ - -~~ / 4 5 .3  I
l t 4 ~,3 

I 

2 : 3 -  c.: ‘- . 3.~~

-
~~ 

3113 i - s .  j , ;

j o4~ - 
2-~ ~4 - I  ; - ~~~~ 

__
I .~ 

- - l IT;
/ .~ I7.) .3.2 / I L . ~ / . Ct ao

1 053 - .. ~1.5 £73 3 4 /4 3- No

~~~~ 1~~~~~~tT~-t ~~ 
4 ,~; ~~~~~~~~~~~~~~~ (~~t~EEr2I )

e) - — : - -.~~~- ~~~~~~~ - -- - i :~..~:_ A~ -..’~E E u.. ~~~~ F~-

1V\~~~~
- - , ~~~- , . r . r j E_ ~ (A ~.;-,E C)/-.%I G~~ ;: ) ~>

~~~~~~ 
- - - -

~~~~~
.\ ~~~~~~~~~~ E . ~~~~~ 

‘
~
- -

~~~7~~

~TAL J E r ~ E 3  F~~ r~~~~\ E T f , L -EE~,. .. E:_ :~3 r~
/1 ‘-.- - -T i  ~‘- ~l -s

.. .— 0..Co I F - i / F T

2iE,2~~/
I
~~~K ~~~~ 

)

~~~~~~~~~ ~~~~~~ .~~~~w ~~~.. 1 . ’- ~, :~ -r  .--

I3T~~L ~~~rf ~~-~ P~~~~~’. ’E ’ r, ~ ~~~~~~~ ~~~~_ - . ‘~~~~~~~~~ 
-
~

-a- ( (~~~~
_ 3 / ~~ ’

— ~ ., - ( ~~~~I...-- .., r - 

—

~~~~

__ _

_ -  - - -



‘C
.

SUBJECT F~~~ T~~ ‘~.‘I~~~~~~~T H : t J  r I

‘i’S 
~ Ppc -~ ~~~T I.(1t

?
~~fr L.v~’ ,’i - I  ~~~ ~~~~~~~

BY _________  DATE 5~ / ( 7 ~ PROJ .NO. — ~~~~~~~~ ~~~~~~~~~~~ JCONSULTANTS, I
— r Engineers • Geolog:sts • ~~a~- -~CHKD. BY _P L ~~ DATE - 7? SHEET NO. I I OF 2 

~ Environmental Specialists

-~C ~~5-~~ ’,a ,J4~

~~~~~~~~~~~~ ~~~~~~ /~1ATF ~3 A ’~~3 Et_ 
_____  ~~~~~

- Aa~~’JE I .~~~- - -~~~~~

4 .4 a’C_
- - (pr ) ( F T Z) -.- 

-

o — 
- 

— I - -- 
~~

105 1  I ~
(,5 7,9 7~ 5O - -~~~~ 73..3

2. I ~~~~ s5~o ~~~~~ 1- Z  / / ~~
/ 05 2 2 - ? 42 I j C i 3 O 3~-Th :.: . -

~

I~~~~~~
4- / O 3 ~~ l~ -7 I I ~~40 5 !’SO 4~~- :

1 I2 ~ l1 - ~ I~ S~O ~~i4 3  4 - 4  I

l5-~Z0 ~~~-‘0 -
~~~

-
~~~ 9 T:.. z 5 z ~~c~

1305 I 3 .~~ 174 33 ‘ D i ~~~ 2. - j:;; - !~.2C:

/ 3~~ 14-4 I~1450 II~~ 7 .-  i~ :- - . 2 : 74;
-ì I4B~ IS.3 2I~~~ 34 :~~~~ - i - ~~

(575 I - ~.2 . 3 7 ~~2 
I 

I :-~-~ -

Ic~~I ( I  I~1.L 2~, ( 4 ~ ~- I~~i3; ~.7 - 2-~-~~0
I I1~~S I~~ . I  2~ 50. Y ? 3 -~ I

— 
~\~~i.- ~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

— 
- -

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

- .— r 1i.. -
~ 

- 
~~~~~ ,- ‘~:: :2~

- -

~~~~~ 
- - .- - - .: r - ~~ . ;~ . . , l  -

~~~~~~ 
- ,.; I r~~ .,-, r’ - 

- -

/ 0 4 3 . 7 2~ C

I 4 ~..Z

- - EL~\JAT~~ ?1.I
(t~~~l . I - 53Oo ( r~ _______

(~~ 54 -

I l 7 ~~~
I0 ~~~~.- .3

~~
- I /~ S7,4

- - ~~
;li_~ . -- 

— - - 

- _~-/ ~,_ ,i_~~~~~~- _~-V- t _ __ _ 
- 

-



5-

~~3 W Nz r ~~~~\Ii\ ~~ ~T .N - ’- ~~F-Z~~~-~~(-( 1 a-; -
~~~~~ :‘.

- - -

2

- 

-

~~k 
- 

~~~~~~~~

~1. ~

~~ 
.
~~~~

‘ . 3, ;  ‘~~~~~ < . ~ ~
, ) ,  

—~~~~~~~~~
‘

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

~
1 -E

~ .C

“- ,) ~-l 
~~~~~ ~ 

I—) ~~. 
- 

3
$ ~~~~~~~~ 

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

~ .~~~~ D ~~ C
. , -. 

~~~~~~ 
- —

i.. ~~~~j Q i1.1~~~ — 2  ~ , 0 1~
O ’~ ~~~~~~ —~~ ~~~~~~~ 3

... ,,
-~~~ -~~ Ci ~~~— ‘C - - - —

‘~~ V, - - - - - —~~~ - 11 - — -:

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

—I - ~ ~~~~~~ 

-

‘Il — - ‘5 ~ I (  c — 1.~ 
-.~-

~ 5-, Iu ’S - 1i 2 -
~ ~- —~~~~

.L ~ .~~3 I

~~~~~~~~~~ ~~ ::—- ~ ~~ j . .- 7  ~~~~~~~— .3 ~~ S.. -
~ 

- 
- — — -, - 

- ‘

d~~~
_ ~~~~~ I - J a -

~ 
L . C~~~- I - - 0.. ~~~~~~ -

‘.5 .,~ ~~~~~~~ -

~~ ~~~~~~~ ~~~~~~ ~~ ~~~~~~~~-
‘ 

-~~ - -~ •~ . -~~~

~~ 
-o iL. ‘5 ~~ -~ -~~~~ ~~

+0 ~~~~~~~~~I I I ~~~~~~~~ ~ 0

~~~~~~~ -:I:~~~~.-/t~ 4~~~~ ~~~~~~~~ ~~•



C-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ r~ — -- ~
- -~ ;: 2 1 c~~ Z~

-

- - - 

~~~~~~~~~~~~~
:~~
I- —~~~
~a. ~~~~~~

--i - - - - ~~~ ~~~~~~~~~~~~~~~~~~~ -~~~

-

~~~

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

-;

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

-V- 5_4 N

::I ~~~~~~~~~~~~~~ 

~
7
~22~ ~0

::,~ 
-

~~

— . 0. — — _ — • ‘U — -.

5, ~~~0 C/1 L L ~~~
- _~~~ 

-
~ ~ 

- -~ c ~SI.. .— - 1-. 0 - _ ‘2 
—.

— ~~~~c - J ~~~~~~ ~~~~~~~~~~~~ ~~~~~J

* ~~~~~~~ -I — >
-
~ ~~~~~~~~~ ~~~~~~~

— 5- — :
a-- - A ~~~~~~~

- V~~ — -
C. 

~~~~~~~~~
—~~ -_‘_

~~~~~~~~
S
~1 ’ ~J < ~~~~~ - 

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

w .’.~~
~~~:- t-

~~< ~~~
c~~~~ d~~~~ 

)~~~~.(

4 -~~- -— - •.) ~ :i .~ 5., 
I-. :iC, -C

— ;
~ ~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~

..- -
-
~

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

I ~~i 
-
~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~
( , , j J  —:.~~~~~~~~~~ 

- —----- 
I .J  ~~~~~~~~~~~~~~~~~~~~~ -~~

- ,I ~

- 2’!- .: ~~4~ -;



SUBJECT ~~~~~~~ ~~~~ ~I ~~-. L ’  ~~~ _ t ~~

OPPE~~ ~~P T0 : r ~~;,~r ~~~~
BY -~~7 ’ -/ DATE ~- 4 - ~~ PROJ. NO. i.~~r ,fl7 _ 4 0 :  

_ _ _ _  
CONSULTANTS

CHKD . BY T L .~ DATE 
~~~‘

—
~~

-
~ —79 SHEET NO. ______ 

OF 
______

L 0~t~j I  ~~~~~~~~~~~ c~~ 1~~~~~~~~~~~ :~— -~~~~

~~~~~~~~~ ~ : C- A L. ’~’~.- ~~~~~~~;-~ ‘1~i~~ — ..r - j ~~~~~~~ ~~~~~~~~~~~~~~ ~ :. 
-

~~~~~~~~~~~~~ ~~~~~~~~~~ 
t-I-\ 3 ~~ ~ rt~T~~E~ ~~~~~~~- - - ‘

~~ T’~~ ~- F ~~-~~

~~IL1..&/,-\T F 1~~ JT~~- T .  ~ ~EE :~~ ,-~~N~A~~~
-’( ~~~~~~~~ ( -.-

~~~~~ 
-~~

~~~~~~~~~~ 

,
~\ 

—
~ C. ) ,

~~~~~~~~T T 3 -.-.~ I _.
~~~~~~
; ..CE

~~~~~~ FI;DI’I .,P PEp -~ ~~~~~~~~~~~ 
- .t. ’l C’.

2 l~~ 2 3  ~ 
-
_~~~~ ~~~~ ~~~~~ r~~T 0 ..rP - 

- H :~~
’ )

<I-:~~.-\GC 3 — _ r F LC. VJ ~~~~~~~~~~~~~~~~~~

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  — 

-jj E
t—-—

~ - l  J 7~~~.3 s:. :
1 C-C i-1 . I 23:~~I -.

-. P ~~~~ - - ., — - - -I _ i ’ t —’ I. ,~ . _..

£-C -i -
( - 1  I —~~~ I - —— -
— 5 ,  - I i  -

—~~~~- ‘ - - -
~~~~~. ; T ~~~~ ~~ 

~~~~~~~~~~~~~ - - - - ‘— -~~~.
‘
~ ~~~ :~

I — ~~~~- 4  rr ,-c~ ‘ 
-

I — 
- ‘

~~~ 
i’’- ) i c r 1 1  (~~ ~~~

- ) - 
~
—

2 

-~~~~~
.

4-4 . 1 ~~~~~~~~~ ~~~~~~~~~~~~~~

( It !
, - ~ ~~~~

d
7z_ . .

- C C

2 1 1 . 4  - 7’~~ I

-
~~~ -



SUBJECT ~~~~
-
~~~~~~~\ ~ -~~~ ET’( I~ ~~~~~~T~~-’2 -

( 
~~~~ ~kt ;~i l ~.. l -  ‘ I 

- -

BY 
_ _ _ _ _ _ _ _  DATE _ _ _ _ _ _ _ _ _ _  PROJ . NO. ~~~ ~~~~~~~~

-
~~~
‘ 

- —  

~~ CONSULTANTS

CHKD. BY DL..~~ DATE ~ — SHEET NO, ..-~~~ OF 
_______

_ _ _ _ _  ~~

- T(PtC~~L ~~~~~~ ~ E T ~~~C

~~~~~~~ ~~EA~ a-4

- _ _ _ _ _ _ _ _ _ _

I ’ - -
~~~~

-
~~~~~~~~

-
~~--

-,
- 

~
-
~

-
~t- ~~~~~

-- —~~--~~~~- - — - —
~~~~~~~~~~ 

C _,~~~~
;_

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

4 /
C- 

- 

- 

~~~~~~~~~~~

i / -

~. / ~~ -, i - ::- -

/ ~~~ 

——

‘ -r- L.t I
E~~~~ rC -~~:. -

— ~~~~~~~~~~ I- Cc~M ~~~~~~~~~~~~~~~~ /-~~A~..1~::: 
1 I :

— - - -  - - —  — — - - .
..E3 —— ., .IrI~~ ~~~~~~~~~~~~~~~~ ..L .~~~—

~~ L - - 1 . ’i ~~~~F’.-’\ T ~~~~~ 
)

,~~~~ - - 1 - ~ ~~~~~~~~~- ‘-~ i . E - -. -‘. - ~~
‘ 

-
- 

- -

~~~~~~~~ ~~~~~~~~~~~~~~~ ~i:i~~~- 
‘
~~~~,~

- - -
~ ~~~.€ 1 -’ ’ - ~:-

- ~~ ‘— ~~~ H:~~~ - -’-
~~

’
~ -

~~~ 
- - 

-

~~~~~~~~~~~~~~~~~ :r -~ ,~~ :-.c..: :-- -~ I 
~
. 7 ‘: — . I 

~~~~~~~~~ 
I _ _ c-,, - -

7 4 - ~~ ‘ .T 
-

I ‘3 .:~~ - C

~~~~~~~~~~ 
~~~~~~~~~~~~~~~~ ~~~C ~~~~~~~~-r ~~~ I

( ‘ ‘. -~ ;~~:; - C . p - ,. 2~~ - 
/ ~~~~~ :~~~~.:.

~ ~- : ~~~- - ~~ r ; ~~ .r ’~- ’ ..:~~- - - .: , : - -- 7 _ -
~~~ I .~j  - ~~~~~~

- . .

I 

7- :J:~~~\ 

- 

~ - 
-

~~~

:- 

- 

‘

~~~~~~~~~~~~ — -~~~~~~~~~~~

•-‘-



(~~~~~~~~~~~~~~~~
- 

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

SUBJECT ~~/\ I~V’~ H : I~~Th-’(  
~ L~~4 F c  ~~- - .)

3 - E
~

2 E~~~
T I’ ~~~‘l~~ I / ft ~ - 

___ 
H-- - - - - - ~~~~ - -

BY \‘\J Ol’V DATE C~-~ ~3-~~ PROJ. NO. ( / 7 ’  .4 — jCONSULTAN IS.

Engineers • Geologists • 2?a--CHKD. BY ~~~~~~~~~~~ DATE ~~~ ZZ.7~ SHEET NO. ~4 OF 
_______ Environmental Specialists

— T’-~E AI: ,v~-T T~~J.s ~~ 2 2 .  ,A~~~ I~~A : I ;  -~.iF~~~ I/ ~7

C~~ Y~~~~~~~~~~~~~~ T T ~~~& C k t L.T,~J C-’ ~~:\~~~T 4  ‘. 4 ( I-\ E~~~. \~~--

~~~~~ ~~~~~~ 
— 

-
~~~~ 

C _ ~~ ,- ~~~ _ - ‘
~-~~~- E  I r L -r , A I C  ~~~~~~~~~~~

j~~~ T t E  ~~~~‘ i ’ T~~i~ L C~ i~ T kA : .-~.~ S C~~ T~~ E ~A’-l r~t-~I 1~. ~ a~~ L- c 3  I.. ,—

T~~~ A ’ -.1t

C~~~S T L A T / ~T VA LUE 
-

~~~~ ‘C~ - -~ T O~ L~~.’.’ 21 ~~ 2’Ir.~ -- 1 -’ ,.r -

— A~~~l’D’< - .H:’ ’ . .~~ .- i1~~j A 1~~~~-~~is) C~~

Y A rL WA T ~~~a-’ ~~~~~~ 
‘~~ , I 

- — -  , -

— 
I ~~~~~~~~~~~ 1 

~ - s I T
.\ C1~~~ tJC, ( t ;I’~ . -

oc 7i~~ ~~~~~
.

— E~
’i~~ ~ 

-
~~~~ ~~~~~~~~~~~~~~~~~ ~~~~ ‘

~~~~
‘ 

I

-
~~ I ~~~~~~ _~~~~ . ~~~~ -- :— ~~~‘- - - ~ 7

~~ L I 3 ~~ ’ .’~~~i

- - - - 
I~ - -

‘TI 1 T ’- ‘t — ‘ i’;- y_ C- f ~~C’S I (  IT

~.1; i - .-~~ i\. ~~~~~~~ \p ~~
z f - p ~- • I II’. ....~— r ’  -

. - .~~~~-‘ -
It-

L .Er ~ 
.ç -a-, ~~~~~~ -~ ,- ‘~ ‘i 

~ /~ I ~
‘

- \J -\LLIH:( t - . - - - -- i ~~~~ La 
- - - - 

-

L I .  —. - - - - C - -

~~~~~. i~~~:.;rr

H: — “1ALL ~~‘( ~:~~~~ - _ II’3 -‘~~
-
~~ ~ r.’.~-

T.3 ‘
~~.& ‘.\ 

-

( - -

-



SUBJECT ~f~,rA ;/3r FT” ( ~7Y ~~~ fl~~- - - ~~~~~~~~~~~~~~~

— 

oP~~E~ P t ~~~~~~~~~ Et ’- - . T I I\f I\ 
- -

BY V-f i V DATE ~ ~~~~~. ~~ ‘1 PROJ. NO. ‘~‘ H: / - 4 - 
_____J CONSULTANTS,

CHKD. BY DLt3 DATE 7- - 7~? SHEET NO. 2 OF 2C~ r~a~~~~~ i
i

t 
PIar..

Li ~~ t-~ i~1 I~~ --I
— :1

su c- — - ;  —
U1 ‘

~~ 
‘
~~
‘
~ “T ~~~~ -.- -, -

‘ -2  --
La -

~ -‘
-

~~~

-

~~~~~

-- - -—-—-

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

~ ~~~~~~~~~~~~~~ — 4

~~~~ 
I~ - 

~T -
~~ ~~ - -

.

9 c~- ~~ ‘T T ‘a.

-T — ‘— *fl ~~ 
- — = —I) I — —.. .- ‘ S  —

‘C. 7
- ~~~~~~~~~ _ _2 

- 

—
~ 

- 
~

__
-- 

- ~~

L)  ‘ G . 0 0 L ? L1
If) Li r t  ‘- J ~ I -~~ - 

- ~2k - - 
I

- 
~
- 

~~ 
‘~~ ~r ~~

- -r ~~~ ~~
- - — — -

- p  > _ ,,—
~ - - C-’ 

-.

S.- . t~ 
- .

/ ‘ —..., - - I _____________________________________________ - _________________________

__j .. — - C’ - -
- s —1 1 <  , ~~, 

- -

‘—~~ t ~~~~~~~~~~ .. -~~ ‘~~‘ — ‘  ~~ 7) ~~2 ~ -, .3 3) - - - I- ~ 
—

~~Z ~ 
-

~ 

-, * ‘3 J~ -.CH - . _ . -L~~~ a..
- --

~ ~~~~~~ ::: 0) ai SD r— — C. •.:~~:~
— i-- - ., -

LLi - ‘~~~~~ - - C -
- _ 5 Q

~ ~~~~~~ ~

_
‘S 

~~~~~~~~~~ 
—

~~~~~ ~~~ L 
_ _ _ _ _ _ _ _

)—, L”lj s- I

— - -  
-
~ ,- - 3 -. —

-~~ C 2  O — ~~~
- 

~~ ~~ . 3

~~ 
- - s- ~) U — C~~) ~~~ 

LJ 
-— —

-‘ I -j ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~L.
I — 

~~ ‘1 ~~~ 
- . -

- 
— 

I-. •1.
‘l — 2 S— 5._ - —

— .- 
- ~~

-

- — 
_ _ - ‘ S  - - ‘— - n—, 2 -

~ -~

-. ,j ~ ~J I  I~~
) ‘~) °‘~ -

~~~ 
-) 

~
-1

~
- Lo -

~~~~~~~ 0 —  - 
-

I ui ‘
~~ ~ 0 - 3

- I—, ~ 
- -‘

5 <~~~~~~~~~~~~3 ’3~~~~ 3 ~~~~ -F~~— 
~~~( <~~~~~~

., - - ‘i -- - - U
~~ -, - ! ~

-

~ ~~~~~~ ‘- ‘ -  - ::
-
~~ ~ ‘-.: ‘ ‘Si 1 -

- -



SUBJECT ~~~~~~~~ ~~~~~~~~ ~~ I - / ~~~ - 7  • 1

‘ r F a -~ E - ~ -~ f f - p - ’~. -
~~~ --~~~~

-
•
~~

BY ‘tj j - \/ DATE __________  PROJ. NO. ~~~~ 4;: ~- CONSULTANTS,

CHKD. BY .~bL ~~ DATE 7— i - 7 1 SHEET NO : OF 
Eng nee rs • Geologis ts • P ar’~~
~ivironmental Specialists

~ - 0 C 3-
- 1* C-, - - .

— ti.s a—
.. 4 - + - 

., ,- 
—I 5__ 

0~

~
— 

— -, —

-

~ i “t N’S . -.

- _ J <  - - 
- — - —

— ~. a- — — .~I .~I — ~ .

2) L vi ..i ..‘ j  0 - ~ -~ 
- - I-

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

1-
,
~ 

_ - ~ • ,_ V 
—

~~ 
_
> uJ - - 

,
‘ - - -

~~

S _C -~ ~
_. 7 —

C.1 I)) - - - - - - ----- ‘3 .. 
-
~ -

— -

4~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-T 

~
‘-5- ~~~~ ~~~~~~~~~~~~~~~~~ ~~à 

0 ~ -

• 3:) 
~~ 

~~ l.a. - Vt La) La] - )  Cit - - —

—
~ Q a 0 11) a ‘ 

~ 
-~~ C— — —. — — 2 ~I - i 

—. . —

- < I  7 -— - - -—  -3
~~ 

-
~ 

, 1 -.

- -. -

c~ .~~~~ 
~~~~

—- -~

‘2 - s.1 <~) -.‘3 (5:) — -~~ • : -

—

—1 a- 
L -~~ —

-
~~ 

-
~~ 

‘C — ‘-._. a - -~~~ 
“S

~~~ ~? r - - r  —Th -~

- -- I ~~
-.a 0 3 .-) ‘.2-) 4 ... -

~ 2 
.

— —
~~

, - 
_____________-— _

~

_ - -

01 ~
.- 

~

- -
~ 

-
~~ 

--

‘S.. - -- — = - - 
- —

—/ -  J — -J~~~~~~~~~
-_.. - 

— -— — — I—. — -- --

— -a 
- ~~~~~~ s )  

‘~ ~~
. 3

.1~~~ ’ S ” a L .;t .3 
~~~~~~~~~~~~~ , - U

- V)~~~~ ~~~~~~~~~~~~~ I~~~~ ‘— — 
-

I t  J ‘.‘ 

~~. 2  ~~ 
- 

~ — - -~~~ -

I !-  2~~~ ~~~~~~~~~~~~~ ~~~~~~ 
C’ I

( -- 

_ _ _ _ _  
- ‘ 3 k

-
~~~~~ a-i-) 1— r —

I:
.~ 3 — 1 1



SUBJECT b At v\  ~ AFET~~ T~~~PF YIc~J ~~
( uPPE~~ ~~ r~ GEPo ~ .r ~Ai~ 

- 
~~~~~~~~~ _ _ _ _ _ _ _ _BY ~~~~ DATE 27 PROJ. NO. •7~ (47 4~~3 _____  

CONSULTANTS 
-

- 
A 

Engineers • Geologists • Plan’- --
CHKD. BY DL43 DAT E i~’ 

- 2~ ? 7? SHEET NO. _______ 
OF 

_______ Env~onmental Spec~~I ists

~~ 
000  0 0 0 0  0 0 0 0 0  o o o o e  o o o o o

- - .- oo o  o o o - e o o s C o  00300 - 03- 004 -C in in in in — I— In 3U.. a 0 I- 0 — eVa N —-. z ~~ - ‘0 ‘U — ~ — a
—

-)
5. ~~~~~~ 1)l.à 0 00 0  0 0  O 0 0
~ 3 0 003  0 0  0 0 0 3

~~ c~ 
0 0 0  0 0 0 0 0  0 0 0 0  0’0 0 00  0 0 00 0

- 0 0 0  0 ’ 0* 0 0  O ’ 0 ’ 0 O O  Q e V 4~~~00  0 3 0 00
0 00 015

0 N 0 0 0  00  3 0  00
5.2 0 — — a — a — — a
U 0 0 0 — I

~ • - I0 0 0 N-  0 - -0 • i-i - - - -
I.- 0 .-i - 0 00-0  0 0 0  00  0 0

0 000  00 0  0 0  00
vi 00 0  0 00 0 0  0 0 0 0 0  0 0 0 0 0  0 0 3 0 0

0 00 0  0000 0  0 00 0 0  0 00 0 0  0 0 0 00
0 0 01) 54 000  0.0  4 0

0 3 0 0 N N 00  N 0 — TN NO
3 0 X — — • OS — N — —

LLi is) 15 — 0 In 0
14 • z N -

-~~~ a -si - -
‘O U - -

V 0 0 0 0 0 0 00  0 0 0  0 00
— 0 0 00  0 030  0 0 0  0 0 0

- 0 000  000 0 0  0 00 00  00 1 )0 0  0 1) 0 0 0
0 4’ • • • S . . ..

L. - • 0 0 * 00 00  0 3 5 000  00 5 00 0  O N I N O O  0 N 0 0 0
5— -0 . . * • 0 4 0 50  1400 000 00 0

0 ‘0 * 0 ‘US 0 0 0  000  — 0 0  N 00
a N * N a * — — — — — — — —

- 4’ -0 -. - *
- - 4 ’  - -0 - - CO- 01 0 0 -00 0  0 0 0 0  0 0 0  0 0 0

-.--‘ i-s • - 01 5.) 0 0 0 0  0 0 0 0  0 0 0  0 0 0
0. ‘0 0 - 0 0 0 0 000  000 00  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0
= • cat • •-  • . • •
0 — 0 0 0 0 0 00 0  0 00 0 0  00 0 00  0 00 0 0  0 3 00 0

_ 50 - 0 3 - 0 NI 0 0 0  ‘ 0 0 0 5 4  ‘ 0 0 5 0  014 -C3 - I ‘US 0 0  ‘US 00  N N TN N —a.- ~~ - - a in I — — — TN — —-~~ Is) I - 1 0  I
I - I — - 

-0 0-  ~~ i -

H 03 U 0 U - I
C - — 0 0 (.1 00 0 0  0 0 0 3  0 0 00 0  O D O  0 0 0 3  0
00 0 0 — • 14 . 0 00  00 0 0  0 00 0 0  0 00  0 0 0 0  33 5-. • 0 N O ’ U S 0 0  0 0 00 5 4  0 0 0 0’ U S  0 03 0 1 5  031405

) — —  5.2 0 0 0 • • • • • •0 0 5.. 5.5 00 0  0 .-n ’0... O 0- . 00 0  0 00 00  0Oa e V 4 0 0
35.3 - 5.a 0 N 4 0 5 4  Va) in 015  ‘US 0 0’ U

- -5 00 4) ‘US* 0 0 0  0 0 0  N 0 0  N 0 0~~- is) 0 - 5.) 40 — — a — — a a a —5~~0 0-  = 0
0 0 -a - = 0 0- 5.) 0 -

-~~ ‘ 0 CO • 5-I U • • 0 • - -
-~~ 00 0 1.) 0 — • 000 0  00 0 0 0  0 00 0 0  3 0 3 0 0  0 0 0  0

— 5 ‘0 - 4’ 0 00  0 00 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0  3
..) 05-. ‘0 - * ..00 0 00 3 S 0 0 0 0~~a 0 03 0 ’ S  0 30 0 — .

SC  - 0 4’ • •• • •
V i  3.0 • * 000  0 00 0 0  0 0 3 0  0 0 1 50 0  0 4 50 0 0

3. V - 4. 00 00- 0 -0 0 00 0  ‘ 0 0 0
0 0  0 * — N 0 NO 0 0 TN 00’ Cl -.*O 15 ‘US

S I - 0 4’ M I4) — — — — — * — — —• 0 0 4 0 ‘0 rn -

0 0  0 0 U • = • - • - 
-0. C — 5.) 0 0 - 0 - -a- 0*0. 0 10. i’U 0 I -

I.a0 i 2 00 0  000 0 0  0 0 00  3 3 0 30 0  000  3
I -U- , a N 0 0  0 0 0 0 I~ 0 00 3~~ 0 0 0 0 1 5  0 03  ~~S
C - = - 0 00  0 3 1 503  3 3 0 00  30 03 0  00 3 03I S S ~ — ~ . . .

- 300  0 0 N . U0 3 0 5 0* 0  00C- 0 0 0 0 30
- ,g~ ,0 t n  * ‘US O ‘0-0-0

• 50- 3 0 0 0 0~~ N 0 0  N 0 0 3  0 3 3  N 0 0
— CO - a 0 0 • C • • — 0 — a — — — — * — * — a — —0 0 1  0 5.. 0 0 N 0 5 5  - 

-• 0 — ~ 0 0 0~ a - I
01  Z 0 0 I - -

‘100 - 4) 5 40 0  0 00 1 5  3 0 3 4 5  3 0 3 1 4  0 0 3 4 5
01.1 I N 0 0  0 0 0 N  3 O O N  3-  0 3 T N  0 0 0 N

‘0 0 - *03  30 00*  00 0 0*  0 00 0 —  0 00 3*0 0 0~~~ • S • •  I • 5 • S  ~. S • • •5.. 0 00 0 0  1 40 3 0 0  0 0 0 0 3  N O - D O e  s . 0~f l 3 3
~) S • I- 0 3 U 3 0 0 - 4) 0 — 15 0 a a 0 a 3 33. IS) 0 54 0 • 4) . - is) • N Cl N 0 N -0 — -0 ‘US
‘ 0 U  3 3 0 Ci) 0 4 )  0 4) — —  — —  a
0 3  0 0. 3 0 a Cl

a 3 0 S -
II) . a

- 
~ I 1 5 00  0 0 3 0 1 5  0 00 3 1 5  3 0 30 3  0 0 30 0l.a ‘0 5.) C 4 0 0  3 3 0 0 C ’ I  3 0 0 3 N  3 33 0 0  0 3 3 0 0’

0 3 0 0* 00  3 0 1 5 3 . -  0 0 0 0*  0 0 3 3 0  0 3 N 0 3
Z C  ~~ 0 50 0 3 .  • • • • .  • • . . • . . • . — . . • . .C~~~~~ U • 5.. 0 C 0 l.a 0000 00TN~~~ 3 ~~ 0 T 3  N 0 0 0 0  — D N O

Id 0 3 • 2 • ——  •0N0 0 — 0 0 0 0 ‘0 3 00  0 3 0  00 0  0 3 3
X C  U 3. C M a 0 *CI-  a 0 0 3 -1 Cl34)

— N ~~ a 14 U 5-. 5-. 0 0 0 1.) a 0 00 U .0 0 0 U * 0 0 0 U
s-I-s-s -, ) -, 0 ss 3 -3 C~~Z V a C ) U C O Z  a l .~~C O C O z

- 
- j~~i, -i~

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



SUBJECT ~~~~ ~ A FEr~~ 
I~~5PF(~~I~~~~ 

- - r n
uPPE~~ ~~~~Ô~~EPO~~T MM 

- ~~J]j~~~LJLJ
~ 7— 4-c~3 _____  

CONSULTANTS ,
- BY VV’-~’I DATE ~~~~~~~~ PROJ . NO. ~~ .4

-- Engineers • Geologtsts • Planne
CHKD. BY LL 1~r. DATE fn — Z 9 - 79 SHEET NO. B OF 

~ Environmental Specia l ists

0-3 —
03

0 0 0 0 3  — 
-~I . . . .  ~~. 3 5—

0 0 0- 0 0 - - - -~~ -~~ON 
(‘~ L .a-N O  3 

‘a’

0~~~~~~00 

- 

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

-

~~~~~~~~ 
- -

I -
0 - 0  — - 0 00 30 0 00 0 0 30 0 0 3 3  O ’ 0 O N O O N 0 3 0 0 0 N1 4 N__ 

~~~° . . <) 0 0 000 0 03 003 0-0 0 0 3 0  000 1’UinNO. - .’USinN * ,,’0
- - -

- - - - I -
30  ‘ < I  -
0 0  -00 0 03  - - -

00’0’00005540NN0140 113 1 4 0 1’ 0N - C 3 r~~ i 5 p - - i n a 3 C l  .400-0000 0 0 - 0 4 5 0 0 0 1 ) 0 N N 0 1 4 0 N - 3  N 0 T N 0- N 1 4 0 1 5 0 0 3 C 4 N T N ,Qn o  C- • • •..- 
— N Ci) 0 0 0 a  * 1 5 5 4  0 0 0  Cl N 4 )54  0 — .4 TN TN 01 NO *4 4 ON 00 0

x 0 ’N N O a 5 0 O 5 0 O’ 0 - O O N N J CO 8 5 0 i n 0 1- . 3 i n 1 5 4 ) 0C 4 0 0 p .-
C T N O C l 0’ 0 N 0 5 4 * 0 1 4N 0 ’N -  ‘0 2 0 5 0* N O 5 0 N O O5 0 O N T N N

- — ‘U) 050 00*05 -0 0 0 . — NO  -0 N O—  NO ‘0 0 Cl- a a a — N — — — — N
00 0 i - 

-

000  - a N q f l a O N O O N - 0 - 0 N 0 1 1 4 N 0  ‘00N501)50050N.-.000 N T N0 0 000  I a N 3 s N’ 0 g N Q i ’ 0 T N O S I O .’ 0 0 0 0  O N 0 T N O’ 0 N 0 5 4 T N N N .. g5• I S S • = I • I 
0 Ql00 UI N45 ,00001010 * N N N O . 4 1 4  0 .-. ’ U S 0 0 0 1 4 I n . 0N C l 0 0 0 10 0*400 0 1  a a — — a_a — — - —£ 4 00  S

a—  ~p-

I - i n 5 4 5 4’ 0 0 5 0 C l N 0 i n 0 0N 0 0 0  3 0 4 ) N T N O i n O S N C la ’ 0 O N 3. . .
00 0  -) - 5 0 O S C l i n C l ’ U 5 0 5 0 0 0 4 ) 5 4’ 0 N 0  C l0 O 0 0 5 4’0 ’0 N N 0 0 O 0~~~~~c o o  I . • . • •.. 000 0 0  - 

‘0 ‘US Cd 0 5 0 4* 50 NO  01 (‘4 ‘ S  ‘US .000 aN N 045 50 N O O N  -
~ 0Is) - 0 00 45 ii) 54 54 1) 14 4) 14 IT) 1) ‘0 .0 -0 0 0 0  IA iA 15 1) IC. 54 14 CA 5 4 5 4  0 0 30 0 00 0  - o o a o o o o oo o o e o o o o o  0 00 03 03 0 03 0 0 00 33UI II 0 - - - a a  * r ~~~~a — — — — — * — *

- 
-

5 4 ,  000000 0 0 3 303 0 - 3 -3 00 0 00 00 03030 00 3 3
-, 0; S •.• S U ’ 

030  a- ) o o o o o o~~~0 0 0 0 0 0 0 3 - 0  o o o o o o o o o oo~~~~~~~~~~~~0 00  - 045 - - -— 01400-0 UI 
- 

0 0  - I - -
. . • . - I
0C4000 I
1400 I I • -

- I -
5.1 33~~~Ø 0 3 0 0 3 0 0 Ø 0 0 3 3  O N Q TNO 000NO0’Cl. ...4

544 5 4 ) 5 4 0~~~00O O Q ø O O 0 - 0  ‘00~~~~~~~~c’a ’U% 05 N N T N p i N ’U 5e q.

05 54 ,.: 05 0 Cl $4 054 ‘0 N 0 0- a  —a ‘000* N 050 1450 Cl 0 01 -I TN
~~~a -  0 0. . . i n 5 0 1 ) 1 S 4 ) 1 ) 4 5 4) I A’ 0 0 C  O O 0 1) i n 5 4’ 0 J) i n 1 4 i n 4 ) s n’ 0.~0 0 00  
~
1 U 0 000 0 0 00 0 0 0 000 3-0  00 0 3 O 0 0-Q 0 0 03 0 3~~~~~3 0 0 0  

* _ * a * — — * * — — — — — _  — _  — * — * —0 0 0 0 3  -

14 14 1 4 0  a 0 30 00 30 00 0 00 0 0 0 0  o o o o o o o oe o o ~~~ o o  3-3TN I 0O03000000~~~0 3 0 3 0  300 0 03 0 033 3 00 3 3 3I 
00 00 00 3 00 0 0 0 0 03 3  C 0 0 0 O 3 0 0 0 0 0~~~~~~o~~~~~

~ 3 01)0 0 TN 0001 Cd * 0140 N 1 — 01400 Ci 000’ (‘4 0 14 O N  —- I - -‘ N O  a N OS ‘US N f 0 0  Cl 1 5  N — ~~ 14 TN 0 a 05 0’ 05 N Cl 050 (‘4 05 N — 14
- ...Nigl in I— 01C’4500’0054014’4 .- . N 1 45 4 N 0’T N 5 0 0 i n 0 1 4 D . 4 ..

00 0 0  - - a T”4 C’4 N 0) 0 . 4 . 0  — — N 1Va 4.5 1 . 5 0. 4 . 00030 - I 
-

- — - 3 3 1) 3 0  I - - 
-- — • . a . • 00 000000000003-.-0  00 0 3 0 0 0 0 0 3 0 0 3~~ 0 0O O N O O  1 ) 5 4 5 4 5 4 4 5 4 ) 4 ) 5 4 5 4 1) 4 ) 1 4 1 4 1 ) 1 4 1 4  3 00 0 0 00 - 3 0- 3 3 0 3 3 - 3 354CO - • . . • . 1 ..  5 s s • • •  I S •  • • • •- . 3 3 3  - 0 N C l T N N C l C l N T N C l N C l T N N C l ’ 4 C l  b - 4 5 0 0’0 5 0 0 0 5 0* ’0 ’ 0 ’0 ’0  C O

- — a a - .3 0 00000 00000 00 0 0 0 N V.5 05 N 05 N 0 5*  0 5 4 . 5  -.5 1.5 N N . 5 0 5is ,- 000 0 0 0 0 0 0 0 0 0 3 0~~~3 03 0 0 0 0 0 0 0 0 0 0 3 3~~~~~- a~~~~~~a aa  * a * - * * a  ——33 0 3 0  - I ‘0 0 0 030 3-003 3 0 303 3. . 1 I 1 0300000000000000 0 0 0 0 3 0 0 0 00 0 0 0 3 0 0a , 0 3 0  S • • • • • I .  • • I e S .  •~~~~~ s I •• S S • S • •— inN - U 0 0303 3000 30 03 3 03  0 0 0 30 3 00 0 300 00 3 3NO
‘4 -

0 0 3  - - • -
- - 0 0 3  0 3 O 3 0 C 3’0 0 3 3 0 3 0~~ 0 3 33 3 0 3 3 00 300 03 0 33 0 333  3 0330 0 00 0 3330 30 0 0  o o o o o o o o o o o o o~~~~o~~• a S 2 0 03000 0000 0 00003  03 03 0 3 8 003 00 33 3 303_ s o  U . S 5 . , 5 5

0045 5 0000.000 0000000? .5 N N N N N N N N N N ‘US ‘US N .5
U) -

—~~~0z., _________——
- - _ __~~~~~~~~~~

. - - -  -

I.
a. 

~~~~~~~~~~~~~~~~~~~~~~~~ a 4’



SUBJECT ~ A ~ ~ A F E ~~~~~~~~ I~~SP E CTTO~~ 

- 

~~~~~~~~~~ ~fluPPER. ~~roGE Po P-r ~~~~ 
- 

~~~~~~~~~ 

J~~~HLJ
BY W- ~ \I DATE - 

~~~~ ~~~~~ 
c~ PROJ. NO. ~~ 

_ (
~ 

(7_  
~ _____  

CONSULTANTS,
- Engineers • Geologists • Plan r--

CHKD. BY D Lc1~ DATE 7 —  2. - 7? SHEET NO. C.. OF ~~ Environmental Specialists

a- .~

~~ 

s.~. 
~~~~~~~~ - U -~~

~~~~~~~~~~~~~~~~~~~ 
‘~~L t a - ’~~~ ° t~~~ - ~~ <

= 3~~~a ~~~~~~~~~~~~~~~ Q_~~~~~~~
S
~

‘? 
~~~~~~~~~~ - 5~~) 

-7~~~~
.3)

0 Cl a 3*IIS N Cl- 0 N 00505 5 4  3- 3- 05 05 005*00)10 0 1 0 5 0 3 0— .  ‘0 ~ Na ‘0 0 01 054 O N  0 1 4 0 5 0 5 0  N
.- 3- 0 0 0 0  P0 (‘4 a ~4 0)0 Cl 053 ~0 0 5 0  — 0 Cl 0 5 5 000  P 0 0 5 4 1 4 1 4 0  — o N 31 0 NO 50 1)10014 N’00 50 0 C

I • • • • •  • • 1 1 S• S S . .  • - • • • • S * • •5 5 • • 5• •  • S I • • I• 5 • •- 5 • S S I I-~~~~3 0- N N* O 5 4 N ON- 0 4.3 l (’4 - . . C l . 5  0 0 5 4 5 0 5 0 0. l 0 5 C l0 N 0 ) 5 4 5 0 - . 5N ‘ 0 0 N 3 5 4 0 1 - . 0 0 0 0 N N 5 0N 3 -
‘40  aNN,0i.-0*ITSO O N a  0~~~~tI -s5~~~ ‘0 . 5 O N’O 0 S 4 0 1 4 3*  -.. ..~ N U S 01 4 N N 0 0 5 0 5 0 0N N N O I’ l— — — — Cl N (‘4 05 05 0 a * — TN (‘4 0 ) 0* 0 0 1 4  SO ‘ 0 -  — — Cl N 0) .5014  WI 50 Cl 0 0’

~~~- - - I -

~
i -  I I -

N-O N O S 5 4  N Cl N O  00044 4 Cl 00 SN N Cl (‘4 ~~ 0 5 0 0 005 0  N O  54O0)a 05 0 0 4 0 5 0)  N ‘03 Cl 0’05140 N P~ 3-5 0 0 1*1 ) 0 0 500 ’  Cl 3’ 050 054550 Cl os ~~ aa Cl. 00* ~, N 54.0.-. — 0354 00)500014.0 Cl
-C • ..• ~~~~~~~~~~~~~~ • • • •S Cl 0 N O  0 4 0) 0 4 5  Cl ON *0 1 0  0) 3- 0-ON in Cl NO 3. NO 500050 .4 ~~ 

..l 0l Cl 0405 p.. Ci Os 0 5 0 5 0 5 0 0 1  C N
O 4 5 0 5  N 0 5 0 3 - 0 1 0 5 0 0 0 0 0*  (‘4 3- — 1 4 5 4  010*0 (‘4010)05 P-OS (SO N N N 54 140 (‘I ‘00’  (‘4 0 N 54 N 0’ Cl- 14 0
C 0 Cl 05 0 a C d  54 N 00005 0 0’ 0 4 ) 0 1 0 0 5 . 0  ( ‘4 0 0  N 0 ON  N O  O N  N 050 ‘0 -ON N O  050 .~ .0— *00.0 Cl 005.-. (‘405 540 3’ — — N N 050505450 ‘ON 00  — 0 5  - 0 5 0 5 O 5 4 5 0  Cl 005 -. NO.15 -C

— * an-a .. N - I eq — — - -S -4~~~~~~~~~~~

0 5 0 5 5 0 0 0 5  Cl **ITS0 05.00 Cl 010 (‘4 50 O N  15.054*0)00105 (‘4 0 Cl 0 . 0*0  Cl 0 5 00  N i n O  O** . 0
0554 U) 0.50111) C l 00 0  * N us p.- Cl 1) Cl -sOS0505050505US ~~~~ 50-. 4.1 010 NO.0 N *as 04.5 N 03

= • I I I S I I S S S I I• S I I  • S S S  • 5 5 5 •  5 5 5 . .. .  • • • ~~• S • • •  • I S I • • •U 0-.a T’4T’$N05NO454)’0p..0 D O  OaN*05-OO I T S 5 0N O 0 1 O C N O  O C lN 0 5 0 0 0 5 4 5 0 C l N O 0’
0 - - I - n a a a  - -

E I — 
I — I

r I
0-0 0 0S 0 . O 5 0 O N a O . O 0 N  TN C’l 05005 0 N 0 0 5 0 0 1 - CT’i50 ~I 3 -  N N 0 0 l ’-I f l O O’ 0 0 0 5 0 0a0-.-I
N-a sfl O. ,0 C l 0 0 0* . - .N ’US 5fl ‘0 N  N. .5’0 a N 0 1 0 C d 0 1 ) N 0 50 0 0

.0 N.0 0 0* N 0 5 0’ 0 NW O I O N  0 5 0  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 05 5 0 0* . . 4 . )O 4* ’ O 5 . 5 0 - . O 1 4 0
5.) 0001)US544541S14145414’0’0 -C_ c 00045451)455454141414’050’0’0 0001454454)545.5145450’0’O ’0-.C_

0 3 0 0 0 00 0 03 0 0 00  0 3 -  o o e oo o o o o o o o o o  0 3  0 0 0 3 - 00 0 0 0 0 0 00 0 3 3— * * — * * — * — — — — — * * - a  r_ a — — * — — — — * * — a — -Ia — * — * — —
43 O -550000300~~~00 O 3-3 - o o oeo o 00 0 o o o o o  so  00030 000 00 00 0 03 3
S •- - •  •;. S I S • •~~ i
— 0.3300005000033 33-  O a 3 0 3- 3 3 0 0 0 0 0 0 0 0  3 -3 0 0 0 0 0 00 0 3 3 00 0 0 350 - I - - - -

I I I I -
- S-. OTNN. - l— S 5 0 T N’ 0 0 1* T ’ 4 0 0 0  ISo 0 U S . 0 1 ) 5 4 0 5 5 0 0 5a 0 ) C l N 0 C l  O

2 
-
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N a 1 ) 0 1 1 5 5 0 N N 0 0 0 0 0 0 0 0  Cl(’4 ’00’00ON 0 5 4~~~a O . N

13 05 5 0 0 0 * C i 0 5 O 1 4’0 C l O Oa  NM *5 0 0 0a N IlS - 0 4 5’ 0 C l O O* N . 5  N’ 0 O . . C l M5 4’ 0 C l 0 0 1 0 0 5 0 ’ 1 4
0 .450 .0 0 00*1)1)141454 1)5454151)50 .0.0 0004*54 ‘0141)541)141)5050.0.0
U 3 3-3 0 00 0 0 03 -33 0 00 3  303000 00 3 5 00 00 3 3  300 0 0 0 303 30 0 0 03 ,3

* — — * * _ * — — — — * * a — — — * _  a — — a*a * — a — * — — * * a -Ia ~~ — — *~~~~*a a  * — *
- - — I

3 300-00 03 0 0 0 00 0 33  0 ó 3 0 3 0 0~~~00 5 0 0 3 3 3  00 000 0 - 3 0 0 0 0 0 005 50333000 0 03 0 0 0 03 -3  0*0 0 0 0 0 0 00 3 300 5 5  00 30 0 000 03 00 0 03-5

30 3 0 00 0 0 0 0~~~0 0 0 3 3  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~e I~~s a ~~oeoc,00 5 30 O i n O O C d 0 0 0 1 C l a O I f l O C l  ‘~~~~~ 0 U S O 0 C i 0 0 0 I N* 01 5 O C l  ClN 0 —. 05 0’ 05 Cl Cl. 0.0 Cl N N — 14 ( ‘4 0  aM  0 5 0*  Cl NO ‘0 (‘4 N N — 4 40 — N O V 05 N Cl 0 ON  N Cl
- * 0 5 J S 4 * N O S( ’ 4 5 0 3 4 ) 0 4 5 0 1 4 C’ i  S . S M 4 5 4 5 C l 0 1 C l’ 0 0 5 4 0 4 5 0 4 5Cl . 0 5 5 4 5 4 N5 N ’ 0 0 4 ) 0 s 4 0 4 5N

- — a N Cl 05.5* 14 .0 I ~~ a N ( ‘4 0 5  0 5 0  . 4 . 0  - — * (‘4 Cd . 50 5 0  45 .0

3 0 3S~~~00 3 0 3 000 3  3 3  0 333 3 3 90303 30033  0 39 903 00 03 03 3 3 5 0
0 0 0 5 50 3  00 3 50303  33 -  Cl N N N N N Cl N Cl Cl Cl Cl N Cl — N N (‘4 Ci Cl Cl N (‘4 N N (‘4 N N Cl N Na i I S I l l S  • I I •  I I  5 , 1 1 1  • S S I S S  • 5 S  1 5 10 N N N N N N N N N N N - N N N NN N N N N N N N N N N
_3 II) N 05 N 05 05 05 N 555 0)555 555 05 05 05 05 555 555 05 555 55 555 555 455 05 05 555 115 555 05 .5 515 05 555 0) 455 N ‘US N N N ‘US N 555 05 05 05
is) 03 03 0 30 00 303 303 -3  030 3 0 000303 0 903 0  0 3 0 0 0 0 0 5 00 0 00 0 3 3r r ~~~~ j E ~~~~~~~ 

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

00 5 5 03003 00 0 0 33 5  3 003 3 300 0 0 0 3 0 0 0 3  000005 3 3 5 3 003 03 3 -- 3 0 50 0300 0 3 0 30 033  0 30 0 33 8 3 0 3 0 3 00 3 - 3 -  3 3 3 30 35 0 0 3 30 08 3 0
S I I I I I S S S I S I I I I I • • • • • • • • • I S I I • S S I
U 30 05 3 0 30 9 30003 0 0  0 9 3 0 5 9 3 3 003 3 3 0 03  0 3 0 0 0 0 0 0 0 3 0 0 0 0 3 3
.3 0 0 3 0 3 03 33 9 3 0*3 3- 0  0003300’3-030530 33 1 ) 1 4 1 ) 1 4 4 * 1 4 1 4 1 ) 1 4 1 4 1 4 1 4 1 5 1 4 1 4 1 4‘4 — — — — * ~~~~~~~~~~~~~~~~~~~~ — — — N N — N Cl 05 Cl Cl N N N Cl N Cl — 45 d~ 1 4 1 4 1 ) 1 4 1 4 5 4 1 4 1 5 4* 1 4 4 5 4* 1 4 1 4

* a — — — — -I * -Ia  a * * a — — -

03 5 5 53 03 3 003 33 3 3  3 05 3 3 3 3 3 93 0 3-3 0 3 :9 3 3 3 3 - 33 03 00 03 03 3 0  3 0 3 3 3 0 0 3 0 0 3 3 8 30Z O 9 3 0 0 O~~~- 9 3 3 3 3 3 0 0 .  8 00000 0 3 0 300 303 0  0 9 0 0 9 5 3 0 0 3 0 S 3 0~~~~~
Id N C l C l N (’ 4 N N M C l N T N N (’ 4 ’- C l C l  

~~a -  0 0 0 3 0 0 3 0 0 0 0 0 0 0 3 0
5-,

- 

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



-
-

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ r

SUBJECT t A ( V\  ~ AF~~r~L I~~~PF~ TI~~&J 
- 

T I LT)fl
uPPE~~ ~ErO&E Po~~T ~~~~~~~ 

- - ~~ J~~LJLJ
BY W.~”I DATE (

~ 2 ’) 1~ PROJ. NO. 7~ (4 7 4 ~~~~5 ____  
CONSULTANTS

-
~~ Engineers I Geolog sts • Planne-

CHKD. B’~ T~L1~ DATE 7 Z~ 
— 

SHEET NO. _______ 
OF I~~I3 Envi ronment a l Special is ts

~~~~~~~~~~~~~~ A~
..)AL’Y~~T~ .

-~~ 40 J~ — 0

* 111
- * 00 ,40

* I-
- I 4- — 0.3 ‘3

* C -

- * — - 4. - S I  I - .1* * .33 - - — j ~~4- C 0 r4 .~~ N_ .IS 03 4- U - - .  II N —
1 C * 3-10. 5- .3 - 3-10. ‘0 C —~~. C 3 -  ‘0 31

a - S-I 1~~4. 03-Is -- - ‘0 CI x  - .3— ~~~~~ .33- 0’ 3-1 4 3 1  .00 0 o .
0 ’)  5513 C 3 -3  <1 .4~ 

l~ 1~lOt  x .13 * t~ 0 • LI — ( ‘. 0 5*0. 0 -4 3- 0
—5 C .3-14 —s U

O * .0 _-. 3 — 0.4 - 
* — 33- .

5-o 4. 0- 3- .0 3-0
- - 4. 3- ~~ .- .  -

— 5-0 * 3- ~~ 3- -~~ N J~O .3 - * 5-3 ‘0 X I ,_ 0. -3- 0. * 0 — 3- ‘_ l I ,~ N 050. —5 4. 0. ~.. o -.,~~~~ ,_ _ ~~~~Id 3 - * — 3 -  - -r —_.3 5 * .— 0. 3- — 03- 0 -  33 - I  — Z 11
* .0 3- 03 ‘0 I zO 4sO 03.11 0 3-a 01 1 1-0 0 0 _~ SI
3- 5 - 3 - :  1-3 C .  . 0 .  C 05 —

5- 4 0 H — - - .3 03 .0 5- III
5 0 433- 5-- o. N . 0 3  4 3  •5 0 0.-. 4 — 3 3-  5- .4.0 -3 1  45.04’.00 3 5- - — • C II (‘J I) 

~~ ~~ —0-3- 3- so 403 — - s  3- < I ~ Il 3 - -~- ’.4
— 0.33 0. ~~ 0.3 03- 3- — S O  C5—I — Z o 5s~~~ 3 * 0: 4113 . C N 3-  4 4— .3IIIC 4 3. 3 1 4 .  4. 3-I 53 9.03 -.-~~~~~. 4 3.0O X  LiZ 3 5-. — ~ - L4’~ 0. 5-I C .0 ... C .  ..J3- .0 II * - C ‘0 3 — C I ) 3 .0 3 043 a -.3 ‘03 * S~ — 0. — 3-~~~ 3 3 1 1  3 - S I C ..— 4. — 4 0. 0 *  00. IO X  U ‘0 5-3  4. 0 4 3  -0 . 4 I 0  ~lC O  4 5. 0 35 4. O C l O  13 5-3 3- .405-3 - 0  0.035-0 .3- 3- • 4. 3-I 9 4 51  . 4 3 3  3 0’ .430 ~~~~~~~~~5- 0- C 4. 00 00* X O I  .3 0 •, J 3 0  005555 — S I 3- 3. .0 a z14 3- C C 0 0 3-  3- .0 3-.00 3- II S i  .sl .0 — 3 -5 -451 3 -  3- 0 . 0 3 -  0 — C •  0 .  0. .3C O  C - C M C 0 . 3-  3 - 0  — 30 3-• 0 . 0  . 3 . 3.  I 43 .03- 5 — 

I 3 015 0.0. .0 3 1  3-0 I X  ~~~~~C .43 I~~~ 3 .5 0.3 5530 • II IS . J . 3~~~3- 0 0- 0. ‘0 3- 0 3 0. • - 3- - —3- 5- 0’ 3- 35 . 33  — I
.3 3- 4. .0 0 03- 0

0-0 3- Cl 4. 5 01 — I  /3 00 4 • -/3 C O  a—  SI I
‘00 4- 5 50 .43- 3- 30 3-014 4. 5 0. 33 — a  3— 3 - 1 1  —— 3 - —  CN 0.. 0 5 5  ~~~~~- - • • •U N £ 4. Cl C ,~ 0~~~~ . - —  — 3- 0 0 50 3- .1) — 0 3  1 . 4 1 /4  JS CD _~~~~~ _0.0 — 4. ‘0 .‘ .0 I -. 10 - 4 3  • * S — I. 0 0 . 0  .0 ~~-s .02 3--55 1 1 —  0. .432 3- 3-3 0-3 3 . 3 - ’ 0  I a‘-‘- 3- 3- -, 0 . .—  .J__

.S3 .0 II — ‘03- - .55 -:
4 0 —  .4 -~ 3-s — : 

3- — -~~ ~~~ 3- - ‘ 3- 
~~~~~~~~~ ——— ~~~~~~.4 0- — - 0 — — ~~~~~ C4 15 N5- 0- .3- .3 —.3- — -4 0  .0 3- 3- 3- ‘0 0 3-t0.I 90 4. .3 — .0 —.00.45 .0.0 a 0. — —Cl 4 .0 — 0. —

* — .I1 — 3 -  —- S
4- 0 3. 3- 3-

— 3- 0 -~~~~U • , 
— 

-‘ r’ ‘ 4 f l 0 5 3~~~.— — 4 II) ~~ ~~ —
• 4 —

1
~~~~ ~~~ 

-

1-
.2
3. 5-
.0 4
3- 0
u —

-C
0I- 4 _ _ ____ ___ I



r

SUBJECT t~A (~ ~AF Ef l(  Ir ~3SPF( TI~~&J - I 1
-
( - uPPER ~Er~~~~~o~-r £~SA~~ 

~
BY ‘(‘I - r ” -i DATE G -2 . 1 ~~~~~ 

‘-i PROJ. NO. ~~ ~~~~~~ ( 7  — 
4- ~ 

g ~~~ J CONSULTANTS,

CHKD.  BY DU3 DATE 7 - 2. 7? SHEET NO. E OF 
_______ ~~~~~~~~~~~~~~~~

3- .3
0*

0.

~ NT
LI. - U .

~~ 3 5 5
— ~~~.. 43.. 3 -3  0- 55

45 0 5  5- 15 0
4 50 05 — —
‘0 .3- -
40 Cl - 4_•~ 

. —
1.~)

4 5 0 5 1  .4. 0 03 i-— I

U ~ 5- 3- —
C •3- 4 .55 .0 9 55

05,15- 5- .3 2. — 0 - 0 . .
Cl ‘0 .55 — —— — — 444

O — •
a
4 -~~ 

0 3-01
1440 5..0 .. ~~~~~~~~~~~~~~~~~~~~ 

5 I I 5 0 1 1 .  4 3-31 •
Cl 3 0015500 03-0 . 0 . 0 0-3 1  N 3
— 3 - 0 1 0 5 1~~~053 0 0 . 0 5 . 0 3-~ 

:_2 — S • 3 1  45 4 05
.ONO N N C’43 4 0 0 1 0 5 5 0 3  -

3- 0 3.0005350101 3* — 0 - Z C l 5*  — 4:

3- 3- 3135- 35 — 31 N N
5-3 3.0 4 3  U

.0 .3 40 0 0 3 3 3

.11 C C -C 3. 3. — ‘ 0
0. 5- 5- 5- — I 5-4

.0 .0 05
O 55 2 ~~~~
. - 1 - I3  3 ~~~3- -J
O . 05 1 3- C l . .  z • . r — 3 5 . .  3 l I O N S.  .3 0. .7
O 3 - 0 4* 0 1 0 0 0  3 1 0 1 . 0 . 035 ~~~~~~0 - ,3 - 3 ’  0. - 3- 3-

~~~~ ~~~~~~~ 
... 05 1 1 0 5 3 1  40 — .

04* 01010535 — 0 0 3- N  3- 05 0 3-
C I 05 0. 0101  — I 31 — - ~~

3- (‘4 115- ., — 05 N 5-- C . .
3 .  Cl Cl 3- — e _.
3 - 3-  0- S OC J . 1I 4 - 3  -C 05 Ui
.30 3 -  0. 30 43- 05 5

- C C 453 0
2 1. 4 5 3 5 . 1 0  • . .~~~~~ . .  X S I N 1 4 s .  40553 .0 •

3- 3- 0 0 0’0 3  3 . 0 3 5 0 3 — 5 5  — . 0 — .  C O  U

3- 0 5 5 0. .s f l N 3 - 3  . . 4 5  C 3. -

* = 45 05 0 3- Cl 3 01 55 Cl ‘0 Cl — 3- 15 0- .0 0

S I — 05 -0 0501 I — — 0- - — 40 3- -~~ H
5 0’ 4’) 55 — 0’ 05 3- 0 73-453—. 403 .
0 . 3 -  .0 3- 3- 4 ‘0 05

3- Li .0 — 4 01
S — Cl .0

3- 0  = — —
1 3 -  0 I I 0 1 0- . I3 - . . 5 5 IO I I  3 S . 3 1 . .

3 - L i  0-3 5 T s O a 3 O  0 0 5 0 5 0 5 0 5 0 . 3  315 0 0-3-0.5, .55

z 3 - 3 3-  1 . 3- N  ‘ 0 0 5 . 1 N 0  3 34 5  • I 4 3-  ‘0 13
.43 0 -a - 0 5.0 . 0 0 1  3 - 0 5  0 5 3 5 0 1 0  3- 31 3.— 403- .553-

I 01 55 — 05 I -0 — — ~ - 3 3-
.0 .05 -0 3- — ..: ~~~. ~ I

/3 /3 0 ‘0 .55 3 35
45 .11 — .0 55 Cl 0

— ~
— 4.. 4 1 1  — -

~~~~
C O O  -0 55 3’ 45 3- 1 3 0  . 5 5 —
.150555 .0 C O  5 5 3 3 -  .4.

‘0 3.3- 0- 45 S -~~~~~ 07
13 35 — 05 .0 /3 . I /3
14 0. — s O  • -

- 
- - II 05 .0 a -

3 *
40 .0
3- _55- ’0 —

.0 ?4 / 3 4 5 3 0 1 3 1 3 4 5 0 — 3  5 5 / 3 / 3 — 0  3- 4 5 .  —

— s O 4 X a  a Z S X a  :l~~
Z .Ii E .4. 3- ‘00

— 4 00.0 5 3  0Li 1 3 -  ~~~~—‘~~~~ ~~3- 3- 3-
.0 Li 00 Li 00 .3 00 —

.0 .0 3 C
— .4 — j

~ 
54 :~3- 3- 3- — 3 0-

3- 3- 3- ‘0 —
o = ‘0 0-
— -5 — — 3-

U I I

<S_ _i ~~~ a

3-

- ff~_
- 

4 ,  .

~~~ 

, 
-

- - -
,

~~~~~
-

-
- 

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



SUBJECT ~~~~~A fA ~~~~A F E T ~~~~~ 
Ip3~PFc TI~~L) 

~~ 

L~~
uPPE~~ r EPo f~-r ~AI~’-1 

~~~
BY W .~~~~~~I DATE - 2. PROJ. NO. 7 ~ 

- C~ ( 7  — 4- ~ .s- ri~~
) CONSULTANTS ,

Engineers • Geologists • P1arn~
CHKD. BY DL~~~ DATE 7 - 7? SHEET NO. ~~ OF i~ L Environmental Specialists

U.

I - 
~13

54 • s 0 5 9 • •  1 1 . 1 0 1 . 1 5 . .
0451405*:.-. 0 5 5 5 50 5 5 0 3-  0 5 3 - 3 5 5 0 5 5 5

- 3 - 4 5 0 15 N0’  • .055
4 0 3 5 3 5 0 . 0 . 0 4*  4045 55’4...r4 01 . 3 4 5 0 5 3 5 3 1 0 5 1 5 -
3- 0 0 5 0 5 0 5 0 5 0 1  3-01 4* * 0 5 .
3 5 0 1  - - o o  055 - .
40 40 403- .0 C 4

3. 5- 5_ —
3- - 3- 3-
5- I 5-

.13 -

3- ..* .3 - . .  3 1 . 0 5 3 1 1  Z I . 0 5 . I 5 I I
.3 3- 5 5 0 -  ‘0 5 ’d 4 C l -* 3- , •-_ 35500 ‘0 3 3 - 3 4 0 5 5 50. 005* 3-0* • *050’ 30- • • 5 5  •
C -s igS- 3 =o  03-04’) ~~~~~~~~~~~~~— 3- • 4 05 05 I 45 -~~ — —*0 454 44’) 454 05 05
3- 3 -  0- N N 05
— .  0
0-3 C
31 3-

3-02 . 0 .1 0 . 0 1 . 1  5 I . 0 5 . l
3 02 3 - 0 3 - 0

—.4*3 3- 3- 3-010’ • 1 4 5 0 5  3-55 I .055 I . 4 5 5
— 3~ • = 0’ 0 -05w .15 0 — ~~~~~~~~ 3 .0 35 5 05 .15-

403 .0 14 0 I — Cl 050505 I .45- I
-Il N .14 55 4* 55 4 5-5

.0 055

C 3-
0 3= 3 0= 3-3 3-

0
4 3- 0  0 . . 0 . . .  5 l l 0 5 4’ S l I
3-3 • 3 4 N T C l 3-  . 0 0 5 4

3-55 3-3  0 5 3 . •N5 3 - 3 5 . . 3 5 5 5  3 1 4 5 5. I N —
Z• 13 3-45 050’~ .~~~ 3-05 .~~~~~~05 .0.3- .45.7.00
45331 I 05 . 1 4 5 4.. 455 I 05 • — 45 —5 3- N 3- 3- —3- 3 3 - 3 3 - 3 - 0 3 - 9 3

40-55 45 - 553 
~1). 1 1 .  0 .05.3* 3155 3- 4 - I l  ‘0 4.. 3 4 - l I

.44 3- C551 45 3- 4 0 5 4  3-
5-0 = = 43’-.. 0 505-45
— 3.55 3.3.3 3- 3 - 3 - 7 7 3 3 3=  -4’) 0-• 11 ‘0 05

.0 I- 05 3-
4.4 0-- ~1
0-’- 1’- 4.

/3 5-.
• ‘0 4 5 / 3 3-N O  - 1 4 5 4 5 3 0 1 0
N .43 a O S Za  .43 ~.3 5Z... ~.3 003- ‘0 3 00= 4 3 -  .0 0._J O  3
9 7 7 9 3 - 3 - 5 5 0 5 0 5  Li U L i  a 0 00 — 0 00055.0 .0 4 5- .0 .0 . .0 .0

005* — 45 — 4-3 —. 43
—~~i5- 3 5- ‘0 ‘0

— C ‘0 C 3- -0 =
‘0 I ‘0

05 
— 

_5 3’0 3- 3 3 3 3 0 5 0 1 . 0  — 35 05
55 55 9

30 3 3 - 9 3 0 5 0 . 0  4 Cl

/3 -/5 -3£ 5 5 0 -  — — —
0- 0 5 . 1
—. 45- 3- 0- .0 0-

— 3- 3-
40 .3 .3-

a —4- 5-
‘0 ‘0• 3 0 5 3 3 3 3 3- 3 3  3- 3-3- 0 ’ ?  C 5 5 O  55

I;. 0 5 0 5 ? N  5- .0 .0 .0
— * .0 -.0 C

.14 .. a
— 3.

( - 
~~~~~~~~~~~~~~~~~~~~ 

——-
~~~

—-
~~~~
-—

~~~~~~~ 

—- - ..

- ) 
~~
-

0 0-0 0 0 5 0 0 0— — _1 .2

- -
~~~~~~~~~

—
- 

- 

~ t

~z ~~~

— ~~~~~ ~~ -
4 

~~~~~~~~~~~ - -v- . - -



c
.

SUBJECT ~~AA\ ~ AF E~~~ t~~~PFCYI~~~ 
-

oPPE~~ ~~~~O GE PO P--.~ ~~~~ ~~~
BY V’sI ~ ‘•I DATE - 2. ~? -

~ 
c1 PROJ. NO. 

17 ~ - c~ ~
‘-i — 4. 

~~~ 3 ~~~~~~~~~ ~J CONSULTANTS,
Engineers • Geologists • Plar’r-~

CHKD . BY ~~ L t~ DATE 7 - 2. ?? SHEET NO. — ~~ OF L~ Environmental Specialists

3505 0 .-S — o  o —
35-55 0114 — 0 5  0531 U-
0555 35- —. 0 0  41 -.-.
40 0505 3~~05 4 5 0 -  00-

0505 — —  05~~I)
.0 0-

3-
-C

0 5 9 5  445. _ 0 5  -
0 - 3 5  ~~~~-‘~ ~~~~~~~~~~~

5 3-  0 0  — 3  0514  *05 O r —  05 •
40 5- 4 0505 .-.35 3-—  .l -3’ 4 0 3 5 3 1 3 3- 0 4 5

.0 45 05 .- 3% 00- — ~ 
...001 454 050501

4- .3 2. 153- — —  -15=
05 05

C
‘-S

414 — 4. 
p

.0 5 5 4 5 -  0 - 0 1  0 - 0 5  —
O 4 0 - I  — . 0  3 - 3-  45 - 0 5  3 - 3
C .0 —.3 — 9 3-  *34 0 1 3 -  .05 34

3- 05 3- 0- 4 3 — o 3- I I

3- 05 0555 00 054
Its I 05 35 — — 05 35 — 0- — I • Cl 0-I

3- 4-3- ~~~~ 4-9 3- 4_a 45 1 0  3-—.C- 0 45
I 3- .0 4 5 5 3 -  35 1 0 5 0 5 0 5 0 5  0-

.0 ~. ~ 
N 

5_.
~ 4.4

0. ~5 — I —

.0 - 9 5 5 3 5  0 0  0 5 - 4 5  3 0

3- 3- ..31 0555 0 5 5 5
0 . .. .. .. .. 3- . .3-N •
Is. 5 - 3  5- 45 —.0- 5 4 3  5 - 4 5 5  0 5 3

40 3. 3 — 3 5 0  9~~~ 3 - 0

‘0 — 45- 454 ~~ — ~~~~ =0’ 3050-45 II
-.3 3- -: — 3 -  — — — 35 I — 4.405 4.4 -5
.0 0 .

~ 
‘4_ 45- 4

— - 4- 3- 4.4 .40
.0 3- 4
5— I S

3 - - I  3- 5 3 -C S —  43 .0 3-
2 3- 3-. ~ 4- 3- ~~~~~~ ~~~~~ ~~~~~~ ~~~ ~ ~~~~~~~~~~~~

- 01 ~ ~5- 3- Cl 0 - 0 -  -3- 0.3- 3- - 0’
3-I ~~ — ~~~4 0 .  — II II 

_. N*

0- 0* .03 ~‘)3- 351~) ~~~~-1~ 55.4’) ~~— (‘~ 0’5-~~~
- I * — ‘0 — -5 54 3- 05 .05 4 05 — 454 — _ 4

X1 1 3- 05 — —  0-0 -3- 01 .0
.3~f -C 3 • — 0  — —  — -3 - —
3- I 0 3 - 9 4 5 —  4 0 3 -  0 0  /5 -55
S. C 3- X~~. ~~ 

.~~~3- 3 4
0 .3 .0

5-- .0 — 
.1 .0 I

05 3- .4 43 1 4 5
54 3 - 3 -  45-~~~~ . 5 3 0  3 1 4 . 4  4 5 3 -  .43 9 4.4

5- 1~~
’0.

3-
. 

55, ... 4 . 4 0 5  05 -0-I 0 5 0 5

.~ 0.— ~~~ -40 - = • 4 3 - 3 -  N41 0 - 3 5  3 1 0 5  0 - 3 5
45 .0 3 1 9  3- 

3 1 3 0 5  05 0— 31 3 - —
3- o .  :— — 3 - 05 0 5 3 -  3 - 0 5

3- 0 3 /5 40 —— 05 — —
— — 3- 4 05 05 33 .3 4350 5-. 3-
.0 1 . 1 4 . 0 . . .

.0 01 I • 0 0  4 3 -
O 3 - ”  ~~~ 9 4 3 - 0 

-.4 00

4 3  5 3 3 -  3 - 0 -  0 - 0 5  0 5 3 -  0 0 5  3- -0
-31/5.0 * 3 - 3 1  4 5 - a  ~~~ 

— 45
45 45 0 .  13 -*1 l • . I • I • l  3-
3- — z 3- 0- *0
S — 4 3 3 3  55 3 - 3 -  ,._ 35 3 1  3- —
.0 . 3 - 3  — 0 5 0 5  0 5 0 5  —

3. 0 45 —— 4_- —

4 5 3 -  —~~~ 05 05 3-

3- ‘ 0 .
3- . 0  1 0 - 3 -  —
.0 .0 -•

~~~ 
I — —

II. I — — -3
- I ~~~3 - 3 -  ~~~~-_“ 3- 31

— s  3 - 3 -  -~~~T ~~05 ~4 0 .  0 5 5 4
— ‘0 

r
— 3 -  3 3 - 3 -  3- 3 - 4 5  S3 %  0 - 4 5  —

— 
‘.I .I O 1 3 - 3 -  3 - 3  3-~~~

I ‘ ‘ — 4’ 3- 4’) —

4 0 1  3- 3% — —  35
_ I  — 05 .0

I I  4-

I I

-
~~~4 1  ‘~ 3-~~ 3-~~ 3

-~~~~~ — 4 0 . 0  9~~~ 3 3 - 0  3 -— .  .0

: ~;; .~~: ~4 4 = 3 -  0- 05 3 1 =  .5 C
.1 3 0  —~~~ .0

3- I .

4 — =  / 3 3 - 3  — —
.31 • -~ 4-~
C 3- 45 ~— - 

~~& 3-
S - - -
3- .! ~~2 

~ 3-
0 a — .. ~

— /‘ 0 5-
‘.5 13 -

/3 3- 13. 4
14 

.~ ._)

t3’ a~~~~



r

_ _

SUBJECT bA A ’~ ~ AFE’-f l( I~i~PF(YI~~ J H
- oPPER.~ rO~~~Po~~r ~Ai~l - H

BY W .
~~N DATE ~ -21-1~ PROJ. NO. 7~ —(4 7~- 4~~5 ~JCONSULTANTS ,

- - -~~ Engineers • Geologists • Plan’~ -
CHKD. BY ________ DATE 7 Z  79 SHEET NO. ~~ OF . L.. Environmental Specialists

Li.
Li.

Q.

0 o -

40 I • 4 . 43- I I  5 1 1 0 1 4 5 1.
. 0 0 5 5 3 0 - 3-0 0 0 5 3- 3 5 5 0 5 5 5  3
3 -N O  • .0? 3- 3 1 ..450 4

4 0 4 5 0 5 3 5 3 5 0 5 4 5  —
3- 01 4~a 3 3 —

- 3 1 . 0  05

.3 4 . 0  9 5- 0
40 4.

N 45 45

O 1 . 4 . 4 3 ..  3 - 1 . 0 1 4 5. .  .14 — 4. ’-
3 9 3- 0 5 5 0 5 0’  .0 0

3- 0 ’  • 0 *  • •4*~~ 4. .0 —
O 0 5* 4 . 4105 - 3- 05 3- 3 4 4 5 445 • 3 .z
I 45 ~15- 4 — — 45
05 05 05 — 05

I- 5- 45

5 - 3 -  31,3- ~~ 0
C 3- ~

3- I I 454 .. • 3- I I — 454 • 3. ~. —
3 3- 0 - 9 0 3 5 9  .5 — 

-

3 - 5 5  • — 0 5 5  3- 0 5- .  • .0 .5
= — 4.4 05 05 II = 3- 3- 0- 4.4 45 II 3-
I 4’-j I 4 5 4 *  - -
55 0’ 4.4 40 0 -

4.4 -
~~ ‘1 5.. 3 ~-= 154 0
4. 45 .~ ~~ 

‘3-

.0 3- 3- 3. 3- .45 .
3- 3- 401 .5 —

0 . 1 0 5 4 5. .  3- . . N 0 ..  4-I 3-
3- 05*553-0501 3- 0- 05 35 3- 0555 45 — — 

2 —

‘0 35 — • J~ 3- 45- 55 . • 5- — - i—’ .0 —~ 3-
3-01 ~~~-.0~~~~ 4.4 z 3 - 0  1 5 3 00 .0 9
4 05) I IS — 3- 0 3 5 3 - C a—  40
3- 3- — 3- 3- 3’ 3. 3- 3 -

* — 05 .0 4. -
~5-~~ 1 4 3 -.0 — -° 3- 4 ..4. 3-. • — 1 .  00

.0 .0 .4 4
- 4 . 1  3- 3- 4—

-00555 4305 40 I ‘040115 0 3- 400 
—

3.55 313 3- 0-
- 4.4 3- 3- 13 3- .0

— 0 .43 — 3 - -0 — I
13. 0j

4 5 4 5 4 5 . 0 4 -3- 6’S 0- 403 - 
—

0 1 3 0-  4 0  0~~ J 4 3 -  0 4. • 5-i -
13 00 13 1313 4- 13 3-
1 .0 0 4. — 

. —

— — ‘4 C
3- ‘0 ‘3- .0
= .05 3- 3 - 0 5  / 5 3 -  45 —SI
— . 01 I 3- 4 - 5 3 -  0-3% 3- 1 . 0 5  = 3- — -

31 3- — Z _ .
05 .0 — 2’
-I — 

~~l 
2~~~

33 —
31=

£ 4 5 .
-5 .3 0 —
— — 3- — , —

-I- 3- — —~~~
2 3 -

= — IS
4.1

3-

.0
-~‘

0- 0- 451
- ,

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

o ~1 ~~~ ‘
fs4

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



V.

SUBJ ECT t~AA ~ ~ AF ET~ ( rr ~i~Pr cy I r ~L) (H -
_

oPPE ~~~~~~. r~ GE P o ~~r ~~~~ ~J ~~~~~~~~~~~~

BY __________  DATE ~~~
- 2 ?  -1’~1 PROJ. NO. 7~ —(4 7 — 4- C03 L JCONSULTANTS.

Englnee’3 • Geolog ists • P~a”- -
CHK D. B” T~L13 DATE 7— Z - 7~ SHE ET NO. _______ 

OF L..L. Environmental Specialists

- Is- LI.
0505 3401 55 55’ 3501 U.
1 5 4 . 4  4’) ... 0- 0- 45- —. Q_  0.

.3-05 5- 3- _— 34 4.43 -
554. 0505 ~~ ‘4 C

Cl 0-453 — —  0 - 4 ’)
— I.. — - 5.

40 I • 5 5  I I - -  I
. 0 0 1 4 . 3 0 1 3- 3 -  •

3-55 5535 3-55 3 - 4 5 0 1 . .~ — 5 5  0-~~~ 0 . . . 0 0-  
. 0 / 5 . 0 0 5 5 0 5 4 .

3 - 0 5  0 5 3 4  Cl 0 5 3 5  .3 3 5 3 5 3- 3 - 0 ( 5 -  .5 / 5 0 1 5 4 . 1 0 5 - 0 5I I I . . . . .  3 - 0 - 0 5 0 5 0 5 0 5 0 5  3- lI, 45 4 0 4 5 0 5 35 3 5 5- 4 5
3’ 01 3-i’) 3505 3101 .45 31 a - — 05_~~_ 4 0 5  -5 3  0 5 3 4  ‘05 3- — 31 3- 05
0-45 0- ‘45 .3 .34.1 454 — —  5 - 1  .0 4 .3
—

~~~ ~~~~~~~~~~~~1~ 3-

3 4 4 5 -  4.4 4.4 ‘0 5 0  4 5 4 0 5  . -

3’ 45 0- 3- -3- 0- 3- • I — 4. I I 
~~9 4.4 0’ 05 — — — 3- 45 — 

- 
05 - 3- I 0555 I

013-’ 35 4.4 01 05. 35 3- 0- — 0- 55 3- 3- 3- 3-55 311 55
3- 015- 3-’ — N 35 0 ’—  = 0’ 0 0 0- 45 • 05 — 4 5 4 0 1  • _. — I - ~f) 553- 05 3’ 554 . 3  4505 4.10 I 05054.405) 453 0 5- 3’ 3’ 0545

15 — 3- 0% — .4 0- 34 4.4 4’) 414 _ 4 05 -.I -

— -5. 5-

3- • .0-3 I I 3- • 1454 3- —9 . 0 3 5  —— 0553 - —— =-• 0’ 3451 -_ 45 • •— . 4 5 • .
3 50 5  —. 45 45 4% *45 3 - 0 5 0  • 3- 55 •

= 55 3- 4.4 0- 153 II 3- — s
~ — 05 ~) ‘0 05 — • • 4.

45 350- -.3-’ 3- a  ..55 1 *  0 5 0 5 5 - 4  I = 3 -  3’
3- 3 - 5 5  4 5 0  0 5 3 4  45 -o o ~. 4 40 I —
3- — — 3445 C l —  3445- 5- 4.4 __3 ‘0- -‘4 —

— 03’ — —  5534 .4. 4. 4.4
3- 3- 3- 05

= — — 3- —
3- 3- I I — 4. I I 4-. 3- I I — — I I 4-• * C l3 4 5 - 5 5  45 3- • 1 3 5=  I
3- 0 - 4 5 3 . 1 3 - N  = 3 - — . .  4. 3 - 4 5 0 5 . 0 4 53 - 3 -

5- ~~~~ 5-N 1~~~ 15 -.- 4.w 4 . 4 0 5~~ 3- 01 4 ’ ) 5 -  3 - 4 0’ •
— 0- 35-35 0’ 55 3-’ 0’ I ~ — ‘ l  — 451 3 S 3- 0. 45 3- ‘0

— .0 05 3- 
. 

I — 0’ —
55 3% — 4.1 3- 35 — 05 — .3 —

3- 0- 4.4 4. 3- 0- 0 —  14
9 45- 3 - 0 1  0 5 4 5  4 4. 05

I — 5- ~ 3- 3-4’) 3’ 35 4 - I •  4 - I .  £
45- 0 314. 4 4 5 4 .  0 - l .
3- 400*

3.5513 55 3._
N 33 4.4 .45 4.10- 0505 050 -.

4.55 93’ 0 5 0 5% 3-35

I - 3- .3-05 3 4 3 5
3 1 3- 0  05 i’1 353- 3- 3- 340
4050- 05 0- 5-45 I 3 -  ‘4 3 3 4 5 0 4- 0  ‘4 4 4 3 0— 3 -_ 3 - ,••_ 55 4.0 11= . .4.3- 51 /5.3 1 3 0— 0
14 45 ~ 13.1 0 5 9  5J L4~~ 1 3 -  4. 3- 43 .0 .1.
- 3 - 3 -  13 1313 3-
4 3-3  0 C 2 C .~ .10
— I I  45 — .45 .0 4.
/3-3-0 3- — — ~43.45 3 _ _ _ 0 5 _ 3 - _ 05 3- 3-.

3-0’ 0505 3 - 5 5  13- 3- 55
.3- 4.40 0- 05 0 45- 0- 01 

—

4 1 3- 3 ~~~~4 05 05 3 - 0 -  0 5 4 . 4  05 
0’

.3 3-  — ‘49 05-05 5 5 3 -  — .5
4.. — 3- —— 3- .
.43-3- .0 3-
13.0.3-

4 /5
4 3 3 3  3 - 3 5  55 -.3- ?~~~ 

-~
0 3 -  0555 - 5-55

C I .  I I  I I  I I  I I  -IS
3 - 3 - 3  0 5 3 %  4.3 0 5 - 5  5 5 3 -  .5 

.4.

- .3-3 05 3 - 4 . 4  0 0-  3 0 5  4. -
3 5-4- 3- 35 — 3 1  — —  — 3 %  .- —3- .0 —— .0 45 -
‘0 4.
3- 9=  .0
. 1 3 3 ,  -

3 - 3 0 5  — 3-
3 - 3 - 3 -  3—  = 3- 945- 3 3- 0- - -

= 3 5  3 - 3 4  3 - 9  = 3’  4.

- _

- - -
~~~~~

-:--..--_-c.-—-

- 
(H 



ii

SUBJECT ~~~~~AA\ ~ AF~ET ’4~ Ir3~PE TIr~ J : -

uPPE~~ r~~~~~~~~o~~-r 
f ~Ai~-1 H. H H L

BY W .~ \/ DATE ~~~~
- 2 7  ~~~ PROJ. NO. 7S —~~( 7  — ~~~~~~~ JCONSULTANT~

CHKD BY .DL.13 DATE 7 Z — 7~ SHEET NO. _______ 
OF 

_______ 
zr iv~onmenta I S s ec ;a s~: 

Par ~~

-5-55 55. 1) 4 . 3 5  —05 01 3 - 3 -  0 5 0 5

3 5 3  _ 3 -  3 - 0 5  0 5 . 0
_ =  45— 34— ,eS _
.055 ‘04. ‘d ’01 .0-3-

3-vs —— 3-~I-4
0515-

=0 — —3-
.0 .1. I •*~~~~ I

— 3 - 0 5  1.1 0- 5 5 3 5  140-
5 5 3 -  09 05 .03 3 - 0 ’0 5  •

55 4.4 3- 5 5 4 5  4 . 43  3 0 - 0 5 5 - 0 5 0 5 0 1

_4. 3- 3- 3- — 9 3 —  454 -45- 3 - —  4 5 4 4 5  31 -5 45-
‘.5 — 4. 4535 5- -5 — - 5  .4

4. 45 01 45-01 — —  4501 .5
4- 40 3. — - 0 5  -.‘ ‘0-
.3- 45 — 4-
-4 — 3-4-.

3- 43— < S 3- .5 3-05) _%
~~~~ 3-05

4. 3- = —  3-3’ .03- 45.0
3- 4. 3 I I  . 1  •~~~ I •  3- I • — — I

3- .3-0’ 455 5-01 414 3 5 - 455 05 -..I —

— — .4. 3- ~~~3- 3- 4 5  3- — 3~~ 3- 0- . l  I .~~- . 5 5
_4_a 3 0 1 0 5  . 3 - 0 5  . 0 5 0 5  3 - 0 1  0’ 3 3 - 0 - 4 5  I

3- 
I —‘ 3 05 — — 3- 01 I 314 ‘4 3 1 4 0 1  5-

I 3- — —  —— 4.4 45-
C 3- 013- ~~~3 

0- — — 55

3. 3- 3- _I3 - = 
5-

3. 3. — 3 -  
.1

3- -3 —
3- 3- 3 3 - 4 5 -  0-~~~% ~ % 3 -  0 - 0 5  = • 1 3- 0 -  I

3- 3- ‘0.3 353 - 445 45- 3 5 - 3 -  305~~~4 5 0 5 3 - 4 5
I I • l I I I I I  3- 01 55 • . 45- —

45 4 5=  0’— 3 -—  55-— = 0 ’  3 5 - 0 4 5 -  II

‘4 .. 3- 3- 0 - 3  .0 0 1 0  .~~~5- 3 ’ —  — _ i  1 *  5 - 4 . 4 5 - 0 5
3- .3 3. 3- 01 4.535 0- 45 5- 01 3-45 4. .45 .14

3-. 0- 3- 4.4 4545 — 1 4  05 41) 5-I 40
40 41 05 3- -‘ . 3’ 0’ 0-
3- — 3 3- 3-

3- 3-
‘0 • 3- • 1 5 5 4 5 . I

3- 3- 4-. ‘4
3- 45 4 3 9 4 . 4 0_  ~~~ 

0- -.8 453 4.4 453 3- 0 5 0 1 .3% -C
3- 3-. 3-1 3- 5- 550’ ~~~-w ~~~~ 45 4.49Cl* 3-

4. 459 • •  I I  I I  I I  P ~ 05- 5- 3-
3- — 45 z . 3- 0- 3- — 3- 3-
3. • .4 o 4.3- 3- 3- 6”) 3- 3 - 3 -  0-01 —
4. — 3- - I 5~4 S  5- 05 5- I.. IC

3- 13 • (4 4. 0% — — 0 - 3 5
I 9 ~3 - 3 -  — 3-

0- 13 3 - 3 3- 9 3 — 4 0 3  3 - I l

3- 3- 3 - s  4. 4 . 3 - 4 . 4
3-I 3- 13 3- .0 I’) 4 0 3 5-

3- ..1 — 3 3 . 0 5. 4

— — 
I -. 3- 3- ~~~~ .53 — ( 4 . 5  15- 5-

4- 40 33 45— 0 5 3 -  01-01 4 5 3-
13
43 = • 4 5 5 -3- 5 5 3 5  ;35- __ .0~~ 45
45 3.— 403 40 3 -  0 - 0 - 5 -  ~~~4’) 35- 3’ 0 - 3  3 4 3 5

3- 3- — 3- 3 4 0 ( 4  01 3- 5- 0- (4 -5 4 . 4 3-
3- 3- 4. I —~~ -. 5- 5- 45 — —  5-45 / 3 4 5 4 5 0 — 1
4- 13 3 iS .0 3- 4.040.04.

.4 5- - 3 - 3 -  1313 1 3 -

3- 4 . 3 3  13

I 
N Il  z .05

3- 0 - 3 -  4593 —
4 9  4. • .45 4’) 0 5 3 -  45 ..I 3- -0 45- 3-

3- 4. 3- 13 3- 3- 31 -5 .45 4 . 4 3 5  05 -4 .5-1 4.4 55 4.4

—~~~ 3- 3 -  — —~~ ‘4 ..I I .  I I  I I  = 0’
— 43 .. • -4/ .11 05 .5 1. 3 5 4 5 -  5 5 4 ,  3 4 0 5
-. — 03- 1 — ~~ 3 - 3 -  3- 4 5 - 8  0 - 3 -  4 5 0  0-
40 .33- 3 5 3 -  ‘4 - 5  353- —

43 C II  — 105 —— -5 5-4

43 3- 45 15- —
4 5 3 -  05 I 4 3 - 3 -

3- / 5 1  3 - 3  5 0 5 0 1
3- _ ‘ 0  .3-3- 5 *. I

— 4 0 1  45
. I I  — 4 3 99  05!)

— ,  — 3 - 4 0  4 5 —  -‘13 -  —— P 0 5 3 -  —

40 — I I l  1 1  1 1  I I

— 3 - I  ~~~~ 1 3 - 0 -  5 5 0 5  — 3 -  4.105 ... 3
3- 3 - I  — 4 5  — 0 -  0 5 1 5 -  0 - 3 -  4 5 4 5
3- 3- —. 5- 3- 5- 05 54 5- 5- 4 5-4 I) 3-

3- I — 05 —— 05 —
5 .  3- 0’ 4 4

c i  3 - 3 3 -
. 0 1  ~1 3 3 - 3
L I  I I

3 - 9  3 - 3 0 ’
3 - I  

5-
~~~~’) 9 5 - I  3 5 4  305 3 - 4 5  3-055 —

1 3 1  9—  3 - 3 -  3-

3 - .  3 - .  9? 3- 3 - —  ~~~
1 ~~3 - 3 -  — 05 0 - 3 -

5.1 . 5 - 3 4 0  0- 5 - 0 1  3-

( —~~ 4 5 3 - 0 -  
— 

01 ~~
43

F . -
~~~ 3- 05

C I  3- 
- -

L I  .1 - 
,.,. —

J 3 - ’  5.5- 3- .3 3 .
~ 

-~ =I. X I  -4. C ,
~5 0- -

3 - I  -.5 o -
~ 

r--

I j  3 ~ 
-‘

a. 3-
45 3- 05

‘~.1



SUBJECT ~~~~~A t ~~~ ~~~~A FE ~~~~~~~~~ 
I~~~~~~~~~P F(T T~~~~~~~~~~ T ~~~~~

uP~ Et~ TO~~EP O~ -r ~~~~~~~~
‘
~~1 ~~~~~~ H

BY _ _ _ _ _ _ _ _  
DATE _ _ _ _ _ _ _ _ _  

PROJ. NO . ~~~-~~(~~—~~~~5 ~~~~~~~CONSULTANT~~

CHKD. BY ThL~~ DATE 7~ Z- 7? SHEET NO. K OF ~~
- --~~~~~ 

. Geo~~~~ •

____________ v I rc~~~~~~n t ~~t Sp ec aJ :~s

U-

IJ

~

3-3

40 • 1 4 5 43’ • • 5 • . 0 5 0 1  . *
3 - 0 5 5 5 3 - 0 1 3 - 3 -  

3- 3-

3- 0- . I 3- 4. 3- 34 * • 4% 0’ 0- 3-

.545055- 4.4 -, . 3 4 5 353’ ‘4 .15 —
3-- s  1) 0 - 3 -  5-

0 - 3 -  05 
3-
-3

.5 .3- 4 . 3 -  3 3  — 3  
—

4. C — — 0-

~1 
4.1 0- 3-

3- 3- — .~ : 3-

4- -I /5 — I-

3 - 1 14 . 4 3’ . .  3 - 1 . 0 5 0 51 .  3- 4.. —

3 - 3 - 3 -3 4 . 5- 3-  
4. 3-

3 - 5 5  • 3- 1 . 4 ) 3- 3- 0- 3 - .

= • 3-4.4 35 3 5 0 5 4 5  1 3- — 
3-

I 45 — I 1’ — 
1

4.1 (4 05 ‘4 - 45- 3-

55 
0

I -3
4. ‘ - 3-  3 . 3  ~~~~

- —

3. 3- ~
3 - 1 1 3 -5 5 1  • 3. 3. ‘0

3- — •

3- 4. • •0 55 3- 3 - 0 1  - 3- 3-
5-~~~~5 - 0 5  II - 3- II 3- 4’

4_a I 
3-

3.3 4. 4._i .4. 
3-

4.4 ~13 
‘4 40 ‘4 3- 3- 0 - 4 0  - —

4. 4. 3- 40 3. 3-

3- 3- 4 0 1 . 4  
— I

4 3 - • • 5 5 0 1 • •  3 - 1 1 4 5- — . .  2 3- 1 :.. 
—

.5-I

3- 0- * I I 35 05 3- 01 4. I I — 3 - _3 C 
— 0- 3-

3- 01 155 *4.1 3-C 3- 2
I 01 — I — 3- — — J 45 . , . 3- C 3 , J  ~~~~— 3-

.0 3- — 3-. 3- 3. -~~

— .3- 0- 0- 4 5 3 -  * 3 - 3

IC IC — I ~ .5~~5 0 .

5-
’ 

0 - 3 -  ‘4 3- 3

~~ • .  — -. I .315

.4.0-41 
.3 I =

40 .545 3- 3-

3.41 3.?_ X I~ 3- ~~ 43 
.5

40 3- 40 ~~~~
3- 4. — . 3- 0-

3 - . .
4.4 

40

5.) -
~~ 

I

.11 1 3 4 0

45 - I — —

4 . 3- 4 00 4 .  4 . 3- 5 0 4 .  
£ 0 5 3 -  3-

0 . J  1 9  . 4 1 3 3 -  3- 0- 3- 4.. — 
—

1313 .4 5.13 3-

3- 4. 3- 55 — . 3 - I

— -~ 
— -~ -‘ 

3 - 3 - 3 -

— 
I 2 — -

= 3- s-’ I Z —

3- .5 0 .1 45 3 -  . — 3- —

— — 
054 3- ~~~3- 3- 

- I 3-

05 vs 3- .:-? 3 - 3 -  —

v .. — : ;-
‘4 

-~~~- —. .

— 
14 ., - 3 - 3 - 0 1

— 40 .4 —~~~~ 3 3 4 0
4 Z~~H

— 
- 

3 3 -  
05 4 . 3 3-

-
~ 3- .0 5 - 3 3

- :.
~~~ 

- 5 - 3 - 3 -
.4.

0- ~.1 — c1 •

‘.1

~~~~~~

. ( 
_ _ _ _ _  

2
- -

,

- 13 
- 

,_ -5

.4

H -

~

- . - - .~~ 
. . . —~~~ 

- -

—

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



SUBJECT ~~~~~
A A ’ \  

~sAF~~
T’(

~ 
I~~~PFCT ~r~~SJ I r

~ PPE i~.. rOGE Po~~r i~A / ”l
BY _ _ _ _ _ _ _ _  DATE _ _ _ _ _ _ _ _ _  PROJ. NO. ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~g

E!~gLrv5-ers
CHKD. BY DL- -S DATE 7-  l~~79 SI-IEET NO. L_ °F ~~~~ Envffonmei

U- 
-

4 5 - 0 5  . 3- 0-  0 - 3 ’  .00 45

3’-. ..S 4.4 0- 0- 1 0 5
I I  I I  I I  l •  

~~~~0 5 . 0  .00 3 - 0 5  ‘00
115 3 -  % 5 3 4  411 .3

5 - 3 -  0 5 4 5  3 - 3 -  45 545-
0 5 0 5  ~1•? . 4 —  ~ %-55

.4 0 - 0 5  0-1 4.4 -
141 4. -

440 . • 0- I I I I 5- 3- I I j 05 3- -3 4.3-5 5  11*0 553’ 5 5 3  3 - 3 4 1 3 0 1 3- 3 -  3 - 3 -  • I45 105 11_ 45.. 5*. -5 05 3- ‘.5 01 I •55 55 3- 05 0- I I 3- 4. 40 45- 55 3’ 35
I I  I I  I I  I I  4 0 3 -3 4 3 3 - 3 - 4 5  - 4 0 4 5 0 5 5- . .(4 .l% — _  5-3.55 4.3- 0 - 4 5  4 . 3-  3 - 0 - 0 1 5- 5 - 5 - 0 1  3- 45- 0- 3- 4.44 5 - 0 1  3 - 4 5 4  35- 35- 0- 45- - 0- 1.1
.0 0-  51) 3- 3- 3- 4 5 3 -  .5
— 3  551 45. . *  3 - 5 5  .5 40 4.

-4 4 5 4 3 -  5 - 10 4. C 4-
05 -5 1~~ I- —

- 
-

0 54 .  ) 3- -5-0 5  05-3 3- ,3 - 11* 3  
- 

3- • . 0 5 1 4
I I  I I  I I  II 3- I I 3-  I I  3 - I . 4 . 4 3- I .

0-45 ..l3- 454 -05 ~~~~C . ) 4 5* 3 0 5 3-  3- 3-4.4 3’ 0- 0- 55 3-’ 0- 0 3- 3- ~~4 I I 45 41 0- 4. • I 3- 4. = 5- 3% 3’
* 3-  1 5 3 5  3 - 3  453% 3 . 0 3- 4 5  I 0 (4~~~~~0 5 0 5 %  I I 5-
-‘3’ 0- 0’ * — 0- 0- I 5- 5- 5- 01 3- I 15 054 054

. 4—  5- 0- 05 5- 45
01 01 5- 55

0 -3 4  0 -3 -  1050- 0 - 3  
~~~~~* . 4 5 4 5I l  3 - 1 * 5 - 4 5 1 1

3 3 -  3 5 5-  45- 45- 3 - 5 -  3.0 4 5 0 ’ 0 -  3 - 0 5 — .
• I 1 I I  I I  

3- 0 1 5 5  . • 55 — 3- 0’ 3- 0- = -3- 35 0-3 3 -  3 —  0-55 
~~~~ 3 - _ 3 - 4 5  U 0 —  5 -. 4’ I ’  II

3- 3- 5- 5- 35 3’ 5- 5- I * .05 05 5- 45 41 54
0 5 . 0  3 4 4 5  3 -3  3545 - _i~ 45- 133 41 40 5-

3- 3- 3- *- 4  0 0 1.4 - 40 5- 40 -

*3- _ .C 0- 4.
514 514 3- 3-

-3 —
3 - I  1 3 5 4 . 1 1  3 - 1 1 4 . 3 1 .  4-
3- 3- ~~~05~~~~55 5- ‘4 3J5- 1 %  .0 0’ US 0- 55 I4 0-0 1  3 -3 -  4 5 4 5 5  0 - 3 -  3 0 1 3 5 -  • . 3-3 -  3 4 - — • ‘ 3 - 5 -  45 .11 41

3’ 5- 3- .1) 55 4. 3- 45 = 4. 554 5-5* — 3- 3-01 4. 5- . 3-I I  I I  I I  I 01 — * — 5- 3- ‘~~ -C
3- 0’ — — -0 3- -0 3-

0-4 5  3 - 0  3 - 0 -  0-3 - - — —0 5 4 5  3- 33  3-: 4. SC
I— Lt5- 5~_i . 4 —  11) 5*4 4. 4.

5*4 4.4 3- 3- I I
5- 451 3- I I 3- I I 4. 0- 15

4 . 3 3-  ‘0-3-05 40 4 5 45-4 0 3 *  3.3-3.0’ —5 4 5 -  1414. ‘41* 5 5 4 1  0-I
3 - 3 4  45-10 0 5 0 1  .15 .3-

35 ~~~55 3- i.. ~~~ 0-l
3-4 .  3 -45 - .0- 3- 3- 45 -
~~~~J ~)  4 . 3 -  -3 0  41~ 0 .5 -5- 4 _ I

0 4 .4 *  —— 5- 4 . 3 - c l
0- 3- 4.5 5 4 3 3 - 4 .  ~.X 4 0 1 4 .
.05 1 3 -  . 4 5 1 3=  1 3-

5) 135.4 13 5 - . ..)
4. 3- 0- —

— -5- — 1s
3 - 5 5  5 - 5 - —  ~~~3- -5.4 3-
3 - 0  345 5 - 4 . 1  345 3- 3-
1 1 1 1 1 1 1 1  3- 3- = 3
3 -... 5 5 5 -  4._ 45- •_ 4 . 4  — I .1 -

0 - 3 ’  3 4 0 5  .3-0 3- l I ’  _ -5-
45- 0 5 4 5  3 - 0  0 5 4 5  3-
45- 4_I —— 45- 3 3-

4. 41 — 0 - -

3 - —  4.43% .5-3- 5 - 3 5  15 15
3 - 3 5  5 - 5 4 .  *. ._ 0 5 4 1  —

33 3 3  4.11 -I’ 3 - 3  3. -
— 3 - 3 -  .3-3 - 3 - 3 -  -IS
3- 3 - 3 -  —~~~ 0- 0-
11 1.) — —  -5 — —— — .3- 43

3-
3-
3- 3-

3 - 4 5  0 - —  0- 1 5  3 :  —
3 3 .5 3 - 3  3 4. 0’
I I  I I  I I  I I  0- 0-
3—  3 - 4 5  3 —  3 - 4 5  £ 3-

—
‘4 -

* 8 43 4 0 45
- -5 3- I ‘

.1 — 4 .3- I
-

13 0.
.01

“- I
- - 

.~ I . .  -~~ --



SUBJECT bAA 4, 0 - A F~~ T~ ( Tp3~PE(TICs L) - -
~~~~~

uPPE~~ ~E r O G E P o ~ .r ~~~ A 1
’
~~1 ~JJ ~C J L _ J

BY NV ~ \/ DATE - 2 ? —1 
~ PROJ. NO. ~~~~ 

— 4. ~,g ~~
) CONSULTANTS.

Engineers • Geologisss •
CHKLs BY T) LS3 DATE 7 — 7 ~ SHEET NO. ~~ OF 

~~~ Env~ronmentaI Specia lists

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : ~5 5 0 5 . 4 . 4- 5 4 5 0 5 4 5 9 0 5  3- — I-
0-~~ 15-0 - 3  5- 1 1 4 . 4  5 - 4 3 -5-
0 5 0-
1 4 .4. 3 - 3 -  —.Ill — I 0- —3’ 9 3 4 1 .4. 3- I I • . I I I I I . .

5) 4 5 4 5 5 5 0 5 0 5 0 4 5 3- 0 5  
~~— 

0540 40 1I 5 5 3 5 4 . 1 3- 4 5 -05 4.I -I
0- 4 . 3 -  . 31 4 . 4 . 4  —4- 0 - 3  3- —.3 4 5 .  45 0- 9 3 5 5 .— 133* -.3 - 3 -  .3

O 3 - 3 -  .3- 0- 4. . 3’4. 35-3 -  0- 3- 4 0 0 145-

~~ . 3 5 1 4 . 3-  5-
...

0- 4 0 1 5  -0 5 3 -  0 5 5 5 0 0- 4 5 0 5 - 145 —3- 3- z —05 45 I — II * 5 - 5*  0 5 0 5
0 - 3 -  3- 0-. 4. 1453- 5 - 3 -  3 - 4 1  3- 445- 3- ... • • 4 5 — . .3- 1.0-  3-51) 054- 3 93 3 - I  I I  

~~ 3 - 3 -45-3- — 3- 0 5 4 1  93 4 0 — 0 5 0 5 3 - 5 - 4 1

11 11 ~~~~~• 3 - 3 -  3-I . .3-1s 3 - 3 - 3 - ._I s. _ 4 5
3 -3  -— 3- C 4 3- 0 1 3- ’ 0 1~~ 5*4.I -... 

3- .53 -3  
_
_3- .3 .4-3 _ 5 - _  

34 4.3- 05 5 5 3 -  ‘..
~~~~ 

01
3- — 3 -  < I  3 - I  0 <  05 - 3-— .3- 3 - 3 -  3- II I -
4- 3-. 454 3- 9  0- 0- 01 3-0- — 3 ‘— -0 

• • • • • ~~~~~~~~ • • •
4.5)0 — .. . 4 5 - lI’ 3-~~~~5--5~~~~5 - —~~~~3--5 3-3. 4-3.0 5 5 3 -  3- 4. 3 —  U 0 4 5 - 1 I ’4 5 0 5 0 5 0 0 0 5 0  =3- 3- 4.93~~~ 4.5*4 3- — 4 . 1 1 6  5 3 - 3 : 3- 3 5 1 0 5 5 0 5 *  3 — 3 - 1 1 3 0 5— ~~~3- 3 - 3 -  4 - 3 -  0- 4-55 - ..) 0 - 5 -

5) 3- 3. -I 4. 0- 4. 4- .5 4. 5 4 5 -  5 - 3 - 4 5 0 50- 4. = 3- — 4 . 4 5 3 -  3.~~~ 0- 0- 5-.1. 3- — 3. — 3- 3- 3- -0- I * 3- I 453. 05 4. 3. 3 - I  3- 3- 3- 93 3 - 3 -3- 0 4 . 3  5- 4 5 5 - 3 -  4 0 1 1  3 - 1 1 < 40 .33-

1 5 1 5 3- .  ~~~~~~*~~~~~~~~~~~~~~~~~~~ 3 ‘ 
3 - 1 1 4 1 3- I l3- 3 - 3 -  3 - 3 -  O X  • .5 

-33- 3 - 0 5 0 5  3. 3- — 4 0 3-  - I 0 5 0 5 5 5 3 4 3- 4 1 5 -.~~~~~ 3- 3- 0 5 4 5 . 1 3 5 5-C 3- 13 3- 3 - 3  3- 1 3 3- 3  3- 0 5 —  .4 = 3 5 5 3 4 1 — 5-3- ‘~~ = — 3- 3- 3- I C  ‘4*4 *35X i 3. — C I  
~~~3- 3- 4. 3- 540 1~~* 1 ) 0 5 0 50-I .4 3.3- 3 - 3 -  _ 1 0 5  3.0-40 < 3- .0-3- ... & .  3. 3-

3- 3- 3 -I  3 - 3 -  3 - 1 5  3 5 )  3- ‘ 5~•3. 
-

3- — 3.3 9 3 3  I 45- 0 5 1 1 1 1 1 1 1 1 1 1  
3 - 3 -3- 3- 0- •3- 3- 3 - 3 - 3 - 0 - 3 -5 -~~~ ’ ) 3-  3- I 813- 3-0- 3- 3’ 1 4 4 0  II -.40 4 0 0 5 4 5 0 5 0 4 5 3 0 5 3 5  -35)

0 - 4 0  3. 8 3 -  3 . 4 5 0 5 4 5 3 0 4 1 0 1 5- :  
3 - 3 - 3 -  • 1)3- 5-4 0 5 .  — 05 S 5 - —  4033 0-3  —— 0 ... I —  _ 4 5 - J5- 3’0-. ... 3% 4 5 3 -  .3- 45 3- 3 - 0 5  0543. 3 - .  3- ~3- 3- 3- 3 - 0  3 - 1  3 - 3 -  3- 930- _~~~~ 3-

0- 5-— 05 40 3- 40 I I I I I I I I I I  .5
— -45 3- ~ 3- 05 —. 3- 3% 0-4.~ 3- — 3- 3- I I3- — I -1. I 1 5 4 0  3 - 5 - . 5 5 3 - 3 5

3 0 5 0 5 3- 3 - 4 5 3- I 5 *5-
0- -~~~~ 93 3 . 3- 93- 3- . . 3 - 4 5  133- 3 - I  3- 3. 4. 15.3 .5-9 4. .4,5$5 3 - 3 -  3-

3- 0- 1!) 40
— 3- 3- 1 3- 

40 — 3  3- 3- 0 - . I 3 - 5 - 3 - 3 - 3 - 3 Ø  40 
45.3- 3- 3- 33 3 - 4 5 4 5 0 - 5 - 5 5 3 - 0 1 5 - 3 - 3 %  — 3 - - S I4. — ~ I 5 - 3 -5 . 4 1 0 5 0 5~~~~ — 6 3 -  

-
5) 3- 5-. 113 3- 5 - :  3-3- — — 4! 4.Ia 43 _

0- — — 
053- 4. 

0-— 0’ 3- 3- 3-— 3- 3- 3-— .. .J I I I I • I I I  • —2 
3-~~

~
.

- 3- -
~ ~~~~~~~ 1- :  - 3- - 5..if 13 - .~. . .~ f

3-

_______ - . .
~~~, 

0- 

-



SUBJECT t~ A A~ ~~A F E ~f l-( t~~~1)~~ P 1~~( TT~~~~~~J 

-

~~~ ~ L_

uPPE R~ rO(~EPo ~~7 ~~~~~~~~~~~~

BY __________  DAT E ___________  PROJ. NO. 7S 4
5-? —  4~~5 ~~~ JCONSULTANTS.

CHKD. BY DL~~ DATE 7 — 7 ~ SHEET NO. ~~ OF ~ 
E5*g neers • Ge~~-og s~s •

__________ - Env~rcnm entaI Spec~a lis~s

U.

- - Li.

a- U.

C.
Q. I_fl

0 d
3- -

~
0-

4 0 I . 4 5 3-•~~~~ 4 0 •~~~~05 3 -  I I  40 1 1 3- 5 -I l  4 3 1 1 3- 3 - I l  I J I I 0 5 0 1 . I

0 . 4 —4 5 — 0 5 3-  3 - 5 -~~~~~~~5 - 3 -~~~ 0 0 - 3 5 3 - 3 3 5 3 -  3 - —~~~~~~~~~~5-’4 3 - 3 5 0 5 5 - 0 5 3 - 3 %

0- 5- 15- I I 41 3- 3- 5- • I 3- — 0- 05 3- I I 05 3- 35- 05 I I 5- 5-5 3- 15- 41 I I 45 45-

~~0 - 3 - 4 1 43 - 4  .3 3 - —~~~~3 - 3 -~~~ . 3 3- 1 4 0 5 3- 3 3 4  ~~~0 5 3 -~~~~3 - 3 -  ~~~3 - 3 - 5 -~~~- *’~
Q 1 5 0 5 5-~~~~0 -3 -  3-~~~~3- ..5453% 3 - 1 5 4 5 —m o

0- 0-’ — 3 - 4 55- — . 0 - 4 1 4 5 -  ~~~~~~~ ~~~~~~~~~ 0- 05

05 — 0- 
515- 3’.

3- .3 — 3-
C 0- -0- C

3- 0 — 3- 3-
— .4 — ~~‘ 

-I
- 3- 

- -

3-
.- — 3 -

3 - • . 4 5 . 3- . •  3 - 1 10 1 3 - I l  3 - I I 3- 5 * 4 . I  3 - 1 . 3- 3 -I .  3 - 1 1 - 50 5 1 1

3 3 - 4 1 5 5 5 - 4 1 1 5  3 - 3 5_ 3 - 9 3 4 9  = _ 4 5 0 1 4 5 5- - 4  3 3 5 3- 5 - 5 - 4 3 4
3 - 0 - 0 1 1 . 0 - 3 -  3 - 4 53 - 1 1 4 0 . 4  - ~~~~~~~~~~~~~~~~~~ 

3 0 5 0 5 1 . 5- 0 5  3 - 3 - 3 5 . 1 4 5 4 5

3-~~~ 5 5 3 - 3 3 -  0-3 ’  .4 3 - 3 - 0 5  5- 3 - 5 -  ~~~3- 3- 3-~~~
I — — — ~ 6 5- — 0-’ — 5 4 5- 3- 3- 3- • — 3- 3-

054 — 05 5- 4 5 0 5 5 5  — 5- 5- 5-
55 45 

— 3 -  
05 —

0 . 1 0 1 3- . .  3 - 1 . 5- 4 1. .  13 Z I I 5 - 3 4 I .  X~~~~~~~I 4 5 3 5 I  3 - 1 13 - 3- I .

3 - 4 . 4 1 3- 4 3 -0 1  0 5 4 5 3 5 5- 33- 0- 4 . 5 - 3 - 3 - 4 5

3 - 3 3 % . I 3-55 3..~~5 - . I 3’ . .  — -3- 3 - 4 5 3 5. 1 0 5 3  3 - 4 1 3 51 .0 5 4 5  3 - 0 5 4 . 1 . 5- 5 -

5- 3 - 3 0 5 3 0 5 0- 3 -  0- I 
~~~~~~~~~~~~~~~~~~~ 

05 0 5 3 - 4 4 5 - 0- 3 ’— —

6 0 1  3 ~ I C  . 4 3- 1 )3’ X 4. - — ~~~~~~~ 
5 0 5  3 - 0 -  I D  —j5 55~~

1 — 55 5 - -~~~~ 
3-~ ~~ •. ~~~~~~~~~ 

55 —
5- 5- 

X 3- 
5- 5- 5-

40 33 14

• 3- • 1 3- 5 -I l  3 - 1 1 3 5 0- I l  3 - I~~~~~ 5 - 3 5 • •  3 - 1 1 3 - 0 5 1 1

3 - 4 . 4 3 4 3 - 3- 3 - .  9 I 4 5 3 3 4 5 5 -  - 
3 - 3 - 4 1 3 5 4 5 4 5 3 -  3-~~~~~~~3 - 3 -5-~~~

3- I I 01 3- 0- 41 I I 5- .1) — 3- 45- 0- I I 3- — 3- 0- I I 05 45 3- 0 0- I I 01 5-
= 4 5 4 1 4 5 3 5 0- 4  ~~~~— =~~~~~~~~~ 0 - _ 5 -~~~ =~~~~~~~~~— 3 - 5 - 3’  = 5 - 4 . 4 5 3 - 4 5 4 5

I 3- .‘I 1 5 0 1  I 45 5- 35 ‘4 I 0- ~~~3- 45 
I 3- 4 1 0 5 0 5  5 _4 3- 0-

3- .0— — 3- .3- 05 5-~~~~05 3- .C — —

3-.
0-

3 -I l  — 3 -I l  3- 
- 3 - I l  3 - I l  3 - I l

0 - 9 0 1  — < 0 51 5  4 . 4 1 3 %  4.145_S

3 3 3 - 3 -  3 3 4 5 -  3- 3- ~~3’3
3 . 5 5 4 5  3- 3- 3 . 0 5 5-  3 . 0- 1 5

— 3- 3- .5 3 -_  05 35

— 
.4 1’ 14

£

4 3 . 5 - 4 5 Z~~~~~~ 
9 3 4 5 4 53 - — 3 -  3- 1 5 4 5 4 5 3 - 3- 5 - 4 5 4 5 3 -- I3- 9 3 4 3 4 51 . . 3-

—I — t .~~Z..

1 3 .4 3- 1 3 1 3  5 3  -. 
~.13 • 3- 1 3 1 3 3 -  1 3 -  1 3 1 3 3 -  $ 3 -

-I .j 1 3  5) 1 3 .) 5) 5 - 1 3 1 3  ~~ 5)13 5)

3- 0- 3- 4. 3- 4. 3- 0-

— _45 — -/3 14 — 15 — 
_
_5 * — 45

3- 3- 3- 3-
— 3- 3- 3- 0-

3- _5- =
‘5- — 14 - 

1.~

.4

_ _  -~~~~~ i -

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

--— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I. 

-I

I-q s — . 
~— o

..s
~~~~~

J 
I~~~ - 

L ~~. 
.

S - . S.~~~~~~~~

r-; 
~~ 

. 
~~ 

-
~~

2 — —
-

- 

-



~~~~
-Th~~~SUBJECT t~A f v\  ~ AFEr’-( C~~SPr(TT~ ’U ~

uPPE~~ r~~~EPo ~~r ~~ ‘~‘ ~~~
~~ BY ~~~~~~~~~~~~~~~~ DATE _ _ _ _ _ _ _ _ _ _  PROJ. NO. ~~~ 

—
~~~~~~~~~~~

— 

~~~~~ ~~~~~~)CONSULTANTS .

-_ Engineers • Geo { og rsts • Pta’ ~ -5.

CHKD. BY
________ DAT E 7 2  7(5k SHEET NO. ~~ OF . L  Environmental Specialists

Li..

I ;; • c~-

.15 I • 15 I . )fl 5*5- •
~~~~~~~

~~ 9 3-  0 - 3 -  ~~~~~~ ~~~~~~~3 0-  I I 15 35 45 -3 
~~~0 5 J 5 -  4* 1 0 15 5  _-~

__ 
—

6- 35 9 545 -05 3 - 3 -  0- -5- —

-~~~ 
~~ 

;~

_

3 3 3  3 - 3  511* - I I I I

= .3 4- 0 - 5  — 3-3  3- 0 1  3
4. 93 3- 3- 3 0 1 0 1  ~5 - - 3 -  I I 0 1 3 5 t  • .~.-. .3 3- 3- 5-~5 - _  3 - 3 -  

— 3 -. 3- .3 I* 0 - 3 -
4154 13 • I - 5- — .‘4 3- 

3- 0- 3- 3- 5-S 
. ‘ 5~~ o— 

44, -5 4.0 ~:: ,i-
~~~~r~~~- -3 .4 - .13 45-~~0 1 4 1  —

3- 
~~~~~~~— 5-- 5-5 05

4. 3- 05 - I •  I I
3- 4 -4 5  4 .43  4 . 4 5 -
— 5-43 5-5 0- 3- 0- 3- 3- I • 3- I I r—

0 0- 3 - 9
3- 45-3 3 3-  - 4. 5 4 5 - 3- 0-I

— 4- 3 3. 3- ~~ 3- I I I I 513 I 
~~ 

3- “4 ~I5 -r- ~ Os
3- 3- 3- 3-3- ) 03 -
0- 3-. 3. 4- 3  4 5 3-  3 - 3 -  3- *4 5-3- 5 — 1 - 3 3  5 5 4 -  3- . -
40 3- 545- I I I I .3 3- 4.
93 - 

4. 5-3  3- 3 *  3-

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

~~~~~ 

~~

3-i = 5) 3- .3- 15- .0 3- 41 45 ~~ 15- 0-’ -p p — 3- - -
~ 
... ( —— I .0- 33 .4 3 3-  5 5 9  05 3 - 3 -  3 - 4 5 -  - - - —— — 05 3 3- 15 3 13 -

~~ 
i = - L -3- 01 3 - I  .4 

3- ~~~cs _.
5- 3- 3- 3 14 3- 4. — 3-

= 5) .5-05 3. .0-3 .3-3 
— 3-£ 0 - 3 -  3 2 —

= 3- < I  — 3 3 -  -3-0 I l  I I

5- 3. 513 3 /3 4 5 - 3  3 -3  5 - 3 -  4 1 3 -  I 
—

.0- —s z • •  I I  *3- 4145-
3- ~5- 5- 3 - 0 -  3- 3 - 3 -  — 45 

3-
40 4 5 3 -  .445 .4 — —  3 3-  35 —3- 3 - 0 -  7.15 35- SO 3 3- .0-3 13* — - .  5-S 13
3 0 - 3 -  5 4 3 0  3. 5-
— 0 5 . 3  00  —
= 93 3 - I  93

— 5) 3- 3- I l  I I  3 - 4 5
0- 4 . 4 3  -‘4 — .13. p -33 3 3 -  9 3-  5-5 4.45 . - .
3- 1545 - 3 - 3 -  34 3 - 9  ~.J 4 5 -  —

5 4 5 - 3  I I  I l  —— 3- -.-0 i S .  v —  -3 3 - 
— 0-

I 1 3- 9 4 5 . 3  ... 3% ‘~ 15-f 3- 3- 3 3  0 11 5
54 3- — . 4  3-’ —
33 I I  I I
5.. 3 3  3 - 3 -
3- 3’ 4.15- 3-
3- 35 33  

0-3- 3 - 3 -  3 - 3  —— - - 33

I 0- 
~~~~~ o

____  

- 

I 

-~~~-j ~~~~: 
-



-
~~~~~~~

SUBJ ECT t~A MS ~ AF~~1”~( I~~~ Pr(TIc~L) p -
~~~~~~~~~~

( UP P E IZ.. rO G EP o P~4- LA A\ - 
~~~: ~~~~~~~

BY V”/ .~ ”I DATE _ _ _ _ _ _ _ _ _ _  PROJ. NO . 7.~— C0 -fl 4~~5 jCONSULTANTS. -

— 1* Engineers • Geo~c;i~ss •
CHKD. BY ~~~Lt ~ DATE 7 ~~.. 1 SHEET NO. P OF ‘ Environmental Specialists

U.

a- 3- 3-
3’ 0-

3 0

0

Ii.

0.
3 - 1 5 4 1 0 5 4 1 . 0 3-  3- 3- -

3 345 -—. • . 33 5  - .4 3- -
3 - 3 -  I
6- 3- 3-

0- ..I N 05 .11 5- = -3- 4.
3’ 0- 55.3 .4 - 35

-C

3-
6- .133 0 3 0 5 0-  - .

5-0- .4 0- Z ’ 4 3 - 5 - 5 5 —  -

o ~ ~~~~ 
0 - 0 - 3 -  I •~~~~~ 35 ~ ~~~~~~~ ~

3 - I . 3  I I  4. 93 5-4 I I  I I  3-
0 - 3 -3 5 0 5 4 1 3- 3 -  3- 0 - 0 -  0 - 3  

~~~~~~~~~ ~~~~~~~ ~~ ‘- ~~o 
- -

I 3’ ~~
I 01 — 0- 3- 515 .0 5.3 .4 4. . 55 5-5-1 I_f ! — —
5- 05 — 5- I 3- 3- — 3- —3- 4. 3 - i  -.

3- 6-
3- — 555 - -3-

3 - I  1 3 - 3 - 1 *  3- 3 3  3 3 -
.1. 41 3 - 3 -  • 3- • I• .3- 4. 1.1 3- 3 . 3  3 - 3 -  I I  I I  

~~~~~~~~~~~~~~~~~~~~~~~~ 
. . 5) 

.
5-93 3- 3- 9 3 3  3 5 4 1  3 0 -  _

~~~~~~~~~~~ • ~~~~~~~~ 
4 P LS1~~~~ ~~~~~~~ 

-
$ 3- — 41) 5 . 4  3- 3. 3. 05 3- Il) 05 5*4 

— — ~~ 3- — ~ 4 (*5- -

6- c 
—
~~~~~~~ ~~~~~~~~~~~~~ 

;
05 r1

0-
3 - 1 . 4 1 3 - I l  45- 6- 0- 6-0 -  4.0-
355-5 0 1 0- 3 3 -  5- 1) .3 3. 3 45 I I

3-. 3- 3- 3 0 -  3-0
40 * ~3 — I 5 - 5 3 5  3-0-  

~~~~~~~~~~~~~~~~~~~ 
; —~~~~~ -~~~~~~~ _5i O4 I 5- 3- 3- 3- 3- I I I • — _ II - .5 —— 3- 0-3 -  T ~~~45- 05 — 

—
0-

93 3- ‘3 3 3- < . . .-I 3 - 0  4 5 3 -  5- 3-
3- 3- £ 3-. 3 - 3 -  3 - 3  -53- 4 . .  3- 0- 0- 5)3 0- =
3- 0 - 0 5 3 -  = ., —I 5~0-~J3 3-~~~ ~~~~• •  ./~~~~I I  — . ‘-‘I
= — • .

~~~5- ~3-
3 . 3- 4 5  4. 5-13 ? . 3 -  1 1 3 - ?  ‘ _ 9 53- 0 - 5 - t s 1 ) -

45- 35 3- 4 5- 3 -3  0-0 -  _ 0 5_ I  ~~~ _ •~ 
-:

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

5 ) 5 -  
3- 0- 0 5 5- 5

— 3- 0- 4- 3.—! 4 0 0-  .3-0- r-4 .3 3- 3- 3 - - 3  3- 3’6- 3- 3 3- < •  — 3-3 3 - 0 -
4. 3- 3-• :4 3- 543 3 -5*4 0-3

3- 33 — 3- I I  I I
I —I 0- 0 - 3 %  3 - 3 -_5 

3- —— 45545 -
.1) 

_ . 
- — 5 5 0 5  

1’ - - — — - , -• ~~ —
3- 93 14 9 I 

~~~~~~~ - 14

3-
43 3 .  513 3- .4.13 — 5-40- 3- — 45 4-

3. 3 0-  3 - 3 -  —93 9 _ _S 99 —
4 5 3  II  I I

3- 1 3.  3 - 3 -  3- 3-
3- 3 3 - 3  3- 0 - 3
3- 3- ~11 14 5 - 0 5
.3 — 3- 15-
.1. 5-
.11 5.1
3-
3- 3-

‘
I— __~~~ 1

0- 3- 3 - 3
I I I I

... 3 - 5 5  3 - 3  —35 —

~
~~ -~~

-
~~~~~~~~~

‘I



- t -
~~~
- ,

~~~
—
Th

____

SUBJECT t - ~~~~~~~ ~~~~A F E T ~~~~~ 
It3~~~~PF(TI(~~~~J 

- 

r =
( uPPE~~ ~~~ rOGEPo~~~1 I~.AI~1 -~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~

B? ‘I’J. ”/ DATE _ _ _ _ _ _ _ _ _ _  PROJ. NO. 7~5 - -c4 J - -  4~.,5 ~~~ j CONSULTANTS.
-~~ -

~~ Engineers • GecCc-~ s:s •
CHKD. BY 

D L.~~ DATE 7 1 — 7~ SHEET NO. ________ 
OF 

~~~ En v iro nmer tal Specia~sts

3- 0-

~~ 
0-
. 1~5 3- Li. —3- 34 1~~IlL. 5- .5.

‘3..

LI1) 
3

41 3-r’. 0 - 3 -  .
1~ 

14 3-
= .5-4 4.
0- 5- 5-S 

• .  .. 3 3 I I 4 .3 - I I— 0-~ ~~~~~~~~~~~~~~~~~~~~~ 3 - 3 0 5 0 5 — 0 5 4 .
3 - 0 5 3 -  I 1 3 - 3 -

3-) 4 0 1 5 7 . 4 .3 5 - 3 5

~~ ~~~
3- 

~~~
3- 

~~
0- 

~~~
34

3 4. 3- 3- 3- 3- 3- - 5 S__S 
SflS_5-’~~3 3 . 10 5 3- I l  

5- .3 3. 0 - _  3 - 3 -  < 5 ~3
£ 5- 3’ ‘3- 5- 5- 5- • 93 St. I I I I 4.. — 0-

• . 7 . 3- 3- — — 3 - 5 4  3 3-  5-, 05

.3 0- 0- 5- 0 - 3 5  3- • 3- 05 3 — —o — -— 0 1 4 * .
0- ~~ .1) ~5- _

33 4. I 45 5- 51%3- 3- 3 -—  C -
.3 543 4. ~~ I . . — 45 41) 3- I I 41 3- I I3- .3- — 

~~ 5-
rI L5- 3- 4. .1) 01 —

- ~~~~~~~~~~ . .5”s 5 - 0 5 1 10 - 3 -
5- .1. 

~~ :.-~ ~~~~3- — — 3-, 3- 4 3- I I • I 5- 5-’4 —- 
41 3- 3- 4 5 3 -  . 3 0 5  33  $ -

3 - 1 1 5 1 5 3 - I l  05 3. 3. ._ 3- •5
3- f l_ 3 -  0 5 5- 5 -  — I 43 35 —
0 0 - 0-  • 3-3- 3- 15 45- . . . -= 05 — 05 41 3% 3- • .

~~ 5- 01 — I I 45 I I
— 5- — .~.. it 5-.. 3- 5- 3’ 5-5-5- 3’

- ~
. 0 - J 3 5  I 1 3 - 3 -

5- — ~~~3- ~~~3- 

~
@ ;

5- = 0- 55 .13
— 41 3 - 3  I- 3-3- I • 3- I I  

3- 3- 3- •. • •  .1 0-3- 4 5 0 5 4 5  3- 0 5 0 1  0- 3- .0 3 3- 3-
II 3- 

~~I - 5 - 0 5 4 1 5 -  . • — 4 5 - 3 -  -- ~5- u5- M 5-” o 14 

~~ ~~~— 3 0 - 3 -34~~~ 545
45-5 4 1  .13 3- 3- 3. 3 -3 -  3 - 0 -  41 40~r 4,r.s ‘~

5- .0- • < 4. 4 3 3 -  r -~~ — £
0- _

4 0 J 3  £ • - ‘) ‘.4 0 - I~~~ 3-
- 3- 3. I- .4 3 - —  0-3
- 3- 0- — —£ 1 1 4 5 3 5 1 1  4- 3 3  Sc

3- — 515- *4 5*4 ~~ 45 5-~3 s.~ • — 3- 3- . . 4.3 3 3 -  I 1 Q 0 5  3- 41 Z 3 - 3 - 4 3  4 0 3 -  I I I I .S~~f I 5  3-5 5 3 50 0 - 0 5 0 5  3- 3- 3- 3 - 4  0- 1 ) 4 5 -  0 3  -4~~_ ,S_ 3 - I .
1 4 .  • 3 - 5 5 - I  3- 3- 3- 5) 3- .3 .3-0 4 1 4 1
3 - 0 1  5 5 - 1 4 5-  3- . — .1. — 4* — 5 -—  c~~~,.— 

. 5 . 3- 3 -
- — 3- — -4 0-5 - 4 5 -  (SI,

* .4 01- 0- .4
- 3- .5.

3 - I l  93 • __  4 0 0 -  .33
0 - 0 - 5 * 4  3- 0 - 3  3- —.13 .3- 01 — 3- 4 . •  6- 3 - 3 -  3 - 3  .~1’~5 - l ~~~ - -— 3- 13 .14* 3 - 3 -  ~~~~~~~Il~~5-

01 3- 4.01 3 - 3 -  I. .11 .5 =3-
I 55 45 4 5 4 ’  5-13

— 41 5 5 0 5  3- 4.
3 - 3 -  5 - 3  .13~~~ - — 55-3

£ 4.0- 1 3 3-  3. 05 - 3-.3 3-L 3 3 Z . l .  — 93 — I .3 =
5 1 3 : 4 =  1 3  05 14 43 —5) 51313 .j

3- -0- 33 3 - 3  3 - 3

P. 3-3-
-5~~~~

— 
3 - ?  3 - 4 3  5

A 3 - 1 4  0 - 3 -S 
—

~~
r- _ -,

3- L — - — ~
) - ‘- 5-(~) 4_ ~~ 5-1 5- t -., & -

L.. -
~ -

~ 
5- - -

L L  ~~~~~~ 
‘;.

0 .- I 5-5- ‘- - 
— 4 I. 

— -. 4, -
..., D ‘~~ lg.i - 1 - _J =‘4 £3- 4- .- S.-.)

04 ..) 
3- 

5;

.4 3--13 3-

I 

~~

_
4~ $~~ 



SUBJECT ~~~~~ ~ AFEr~ I~~~PF~ T~~c~~ i n ~~~~~
uPPE~~ ~~rOGE Po e-r ~ A i~ U

BY _ _ _ _ _ _ _ _  
DATE ~ -z~i- -1~I PROJ. NO. 7 S - ( 3 - ( 7 —  4~~5 E~~~)CONSULTANTS.

-~ Engineers • Geo log ~~ss I

CHKD. BY D LTh DATE 7 - 77 SHEET NO. ~~... OF 
~~~ Environmental 

5- oec ia l’sts

3 3 . 3  1 5 4 53 3 - 3 -  ...~~5- 4 5 3 - 3 -

~~~ ~~
.
~~

i - 3 -
~~

5- ~~~4 . 3 3-  .•. • • — E
= 4 1 4 . 5 5 4 1  3- 5 5 4 1 4 1 5 5

(I) 0-.

3- 0-~~~~~~~3-~~~ 3 - 5 - -  3 - 3 - 4 1  3 - 4 1
4 I •D•.I I I 

. 3- 3 - .  0 5 4 4 1 4 5 -3- 3 - .  3 - 0 5~ 4 1 4 5 -~ -I0 . 4 0 5* 0 - 4 5 3 5  .5. 3- — 33 3 - 3 - 0 - 3 - 3 -  — 4  3 3 - 3 - 4 3 3 -
~~~~~

3- 3 - 5 - 5 -~~~~3 -3 -  . 1 3 3- 0  1 1 1 1 1  
— ~ —0- 3 0 5  5 - 5 -  o 3 - 3 =  3 - 4 1 0 1 0 5 5-

3’ = 4 1 5 5 4 1 4 .  .4..3 3 - 4 1 3 - 0 5  ~~~4. —0- •5 5 3 -  0-
5- 33 -4145.4 3- -

3 - 4  I l l . .  3- 5/) I I I • I.0- 3- — 3-_ . 3 3 - 3 - 4 5 3 5  3-4. 3 - 3 - 4 1 = 3 -
3-~~) 

_ 3 _ 3 -  ~~~4 3 - 1 5 4 5 -3
3 0  — -  0 - 3 - 3 ’ 5 -

X . .3 - . .  
I 

— .40 - 4 5 3 5— 0 4 5 3 ’  .4 3- 3 - 0 - 3 - 3 - 3  3 -33 - 4 53- I 1 5 5 4 5  3 - I  0 - 3 - 0  I I I . .  -
—41 ’— — I ~~~ l 3 - 4 3 -  3 0 - 3 - 3 3 -  -•1 0 5  .. I3-3-0 1  41 .44 32.3-

5-4 (14 _ c14 41 3-
5-- -5 .3 543 

3-. 3.- 0- 0 0 3 - 3 - 3 - 3 -  3- 3 - 3 - 3 3 - =

~~ ~~ 
3-
5)~~~~~3-

•
I3~ 

— -05 -1) 0- -
£ 1 1 9 3 4 5. 1  •3- 3- 3- 1 1 1 1 1  — —— 3- 3 3 - 0 5 3 - 3 5 - 5  11

3 3 - 4 11 . 4 54 .  4.05 3-~~~~3- 3 4 0 5 0 5  — —
3 - 5 - 4 3 - 0 - 3 0 -  II 4 5  ~~ 3- _ 4 . 5 - _  3 - 3 - 0 - 4 1

I 3- I I45-45. . . I  40 -4 4. 4- 113 _ 5 -  41
0-0

5- i)3 551 3 - 3
*
3- I i  5-45

0- S .13 5)3 4 5 1 5 4 5 1 5 4 5  .1313 1 5 1 5 1 5_
3- I I 4105 I I 5- ~

l 
~~~ 3- 3- 5- 45 05 5- 15 05 45

0 4 5 0 5  3 3 5 1 5 —  3- 1 1 1 1 1  1 1 1 1 1  — 1 1
3 - 1 5 3 -  • 1 4 5 0 5  0. 5 5 4 1 3 - 3 - 5 -

0-~~~~~5-~~~~0 - 4 .  £ 3- ~~ 3 - 0 - s .  ..l _ 5 - . . 4 5 —  = 4 . 4 1 4 1 4 1  3-5 - 3 - 0 -  3- .13 I 3 - I  -41 35- .3 r- 9.0 -.. — 0 3- 3-5) .4
14 3- .3 < 0 5 - 4 .
* 4. 4 . 0- l I  3 - 9 3  .4
0- £ 0 - 1 5 0 5 3 -  3 - 0 5  3 - 5 = 4 1w  3-
3- 3- 3-k. I . . . .  3-~ 5. 1 1 1 1 .

3 - l I  3- 3 - 1* 4 . 0 1 3 -  54 0 - 0 5  
~~~~ 3 5 3 5 3 3- 3  _ 3 3  . 3 9 3 . 3 3- S_ 3- 3- 3- 3- *4 0  0 5 4 5 3 - 3 - 0 -  3- 4.402. 9 3 4 5 -  4 —  3 = 0 -  0 0 - 0 - 3 - 3 -  3 <4 .35 _ 3 - 5 - 3  0 - 0 - 3 3 - 3  — 3- Ill 14

£ —.3. 1 1 1 1 1  5- 54 1— •
— * 3 3 3 -  3 - 0 - 3 - 0 - 0 -  < 4.

.0- I-I
3- .54) 93

• 3 - 9 3  1 1 1 1 1  3 - 9 3  I • l l
3- i s .  0 - 0 5 3 - 3 3 4  = l.• 4 5 3 4 3 ’ ?5-13 4  93  3- 3-5) 1 5.? 0 - 3 5 0 -.54 5-13:4 — -  4. 3 - 3 4 1  - 4 -  0-~~3 - 3 4 0 -

3- 0- *5.1 * 3 - 3 %  *2  . 4 0 5 ?  * 3 -  — — 5 50- 3- 4 5 4 53 - 4 5 3 -  — 4.3- < 3 -
= 4.0- 3 - 3 3  ~~~~~~~~~~~~~ 3-•3 3 - 3 -3- 0 - 3 - 4 .  0 i t~~~ 1 1 1 1 1  55.
= I~~~3 - 4 -  1 41 4 5 3 - 3 - 3 -

* 4 1 3  0 1 0 1 0 5 0 5 ?  
~~ -C

33 - 13 3- 4 . 1 3  • 0 - 3 - 0 - 3 - 3 -  13
- 3-~~~ 2.

3- 3- 0 - 0 - 3 - 3 - 3  3- 3 0 - 3 3 - _
.4 _ c *4 0 5 1 5 -3- — — 5 - 0 1 4 5 3 -
4- 1 1 1 1 1  9-.
.0- — 0-

14 .3- 3-

4. 4. 3 - 0 - 3 - 3 - 3
4 - 3 *
4. 3. 1 1 1 1 1

3- .4

~~~ ‘.~ 
~ 1.54 ~. — 0 ~

‘5-

~~ 

.) ‘I’ ~~~~~~~

5- :- 
~~~~~~~~

5- 
- 

I k l
- 

,5 .

_ 

~~~~~~

_ _ _ _ _  

-



I-

_ _

SUBJECT ~ A ~ ~ A F F ~~~~~~~~ I~~~~~~~~ P FCTI~~~~~~~~~~ 

- - fl~ IL ~ flu PPE~Z r O C , E P O I2T f ~Ai~ ~j  ~ HLJ
BY VV’5’V DATE 21-v PROJ. NO. 79~ 

— (4 7 - -  4~~5 ~~~ JCONSULTANTS,

- — Engineers • Geolog ists • Ptars nc’-
CHKD. BY 1D L_

~~ 3 DATE 7 - 79 SHEET NO. 5 OF ~~~~~~~ Environmental Specialists

-
~3 -

‘I.) I_i

3 - 3 - 3 -  3 3 3- 3 0 -  ~.n3 - 0 -  ‘—‘ S..J 
C)

1 0 3 - 0 - 3 - 3 -  - 2

~~~~ I. 

- 
- 

.

3- L.
5-1. 13
3 - 5 - 54 J5-~~..3-4515

3- 5- 3- 3 5- 15
1 3 3 - 3 -  1 1 1 1 1  

—3- 3 - 3 0  4 1 4 1 4 1 0 1 0 1  - .5
< 3 - I l  = 414.4 1 4 1 4 .
3 3 - 0 - 3 -  10-4.

145- 01 0-
3-

0 1 5 —5-

t~~~~~~~ fl

~~4 - 3 -  3- 3-~~ 5 - 0 -~~5- s ” 
.jO

05 3- 0- 0- 15 45 — ~, v’ —s 4- 3- 5-fl ,fl 5-fl 5)
93 < Z O  I 1 1 1 1  ‘~~~~ ~~~~~~~~~~~~ ~~~~~ oo ~~~~~~~~-’— 3 - 4 3  0 - 3 - 3 - . d i -  — —  —
.543 = 0 - 3 -  —— - 5.0 -

3 - 3 -
< < - .13
3- ~~ 3 - 0 - Il  -5 ) 4 5 3 - 3 -  0 ~~~~~~~I 01 3- 3- I I I I • ~ 

54 LI. 5-j5- Ifl-I 51.. 
~~~ 4’ .5) -

~ . ~~ 5 . 1 0 5 4 5  3- 3- .00 - 0 5 0 5 1 5  — ‘54 ~~ 0 ‘~
5- .3 ‘

~ -.sa .~~ 5 - 5 * 5 -

z ~i~~
- 

~~~~~~~~~~~~~~~~~~
5-s. .3 l C t 5) 0 5 4 5 -~~~35~~~ ‘4 

~~~O 
.w )r .. I-5 •

~i~3 ~ <r~~
-

43 W 3 - 3  I- ~~~ $.L LI.
5--

1-
.il -

3 - 3 - 4 -  15 -3 4 . —  p4 ~~~~~~ ‘t1~~~~ 
- 

0
3- 3- <~~ 3-~~5- 3 - 3 - 3 ’  - 1- 6d . I-. _ C S rI, 4.fl

- r 0 00

0- ~~ 4 . 3- . .  3 - 9 3
3- 3. 0 - 4 53 - 3 -
3-~~~~ I — )
3- 13-51)
13 0- 4 5

. 4 3-  3- 3-
3 = 0 -  00- 5 - 3 - 0 -

— 3- 05 3- 3 0 —  3-.
3- 1 1 1 1 1

*3 3 3-  0 - 0 — 0515
0 - 3 - 4
3- 2.

3-

3- 5—
3-. 44 *  3 - 3 %_ 3 - 4 0  Z~~~~33 0 5 0 - 0 5 3 - 3  - 1
4.4.33 = 3 ._ i  45-3~~~~-4. 3- I— -.1 -.
3% 3% .13 1 1 1 1 1  $ 

- — - -
3 3 3 -  4- — 3- I 45 3’ 3- 41 -~~* 4 4 5  1 5 1 5 . 0 . 33- 4 - ~~- -~~
.. .3 3- 0 - 4 5 .  3 - 3 3 - 3 - 3 -  UI — ~~.

‘ £3- .) J — t-~ 5- .—
- -o 

—
-

-

—5.” 33 3 - 3 3 -  c. ‘~?~~.t ~~ L~)— 3 - 3 -  . 4 0 5 - 0 545 3 ~_ — 0
I
~ 3_ 1 1 1 1 1  4.4 

- A I—i ~~

~ ) fbi

- - .5 -

_ 
_  _ _-

~~



— I 
.

SUBJECT t~A !~\ ~ A FEN  IMSPF(TT(~~J 
- 

~ fl~~
( uPPER~ r~ G~~Po~~r ~~~~ H ‘ Lit

BY __________  DATE 2 1  1~1 PROJ. NO. — 4- (/ )S ~~~JCQNSULTANTS,

CHKO. BY L 13 DATE 7 2-. 7~ SHEET NO. T o~ ~~~ ~~~~~~~~~ a~~~~~ i~~~t 
F’~~

_ _

~~~~~~~~~E A C t — \ I ,i~~ A \L 7 ~~~~~~ -
I.-’ -

._J J1_~~~~ J

4 — ~~~~~~~~~~~
- ---

~~~~ L 2 o

a ~ 2 ’—’~~’ ~~~~~~~~~~~~
9.4. 5-

~~ <
°~~~~~~~J 4 ~~~U 4L~. 2~~~~~~

<2  -

*5 ~Z ~ ~ -~~~~~~

r- u.~ ~~
t LI.. tj~~~~~~~~~~U.l 

5-:7~~~~ 1 t454 ’-~; -

— 
‘.9 ~

-~~~~ 
.5:

-~~~~~

~~~~~~~~~~~~~~~~~~~~~~
— 

4 0 3 -  
—

— 3  4:15- 3- 4 : 4 5 -  3- .s.15 3-
3- 5 / ) .  — 1 3 1  — 13 .  —

3- 3 - 0 5  - 3 - 0 5  — 5-
- 1) 0- 15- < 0-

3- 3- 3- 3- 3- 
3 3-

20-  — —

5 - _ I l  -C 
I -

14 05 -5

=1 <1< 3 4 . 3 - I  = < 4  • — ~~~4. I Z

5)1 
5-_I _I 3-~~ 0- 3- 5- 3- 3-

4.! 3- 5-- .40 — — 
— —

1131 = ~ - = 3-

3-~ .-0- 
5.4

3 - 5 -  3- 3- 0- I -C .

* 1  3-. 3- 3-

___J — :3 • 3 - 3 3 -  3- 3 - 3 - 3  3- x _ 3 -  3-

3- 3 - 3  3 - 4 0 .  3 3 - 4 0 .  -3 3-

-C ._J _ 4 •13 *4

3- ~ r. 3- 15

3- 3- 3- 4. 0- 3-

5- 4 -0  — — 3- — 3- —

£ .3 3- 3- 
3-

3- 3-. 3% 4 0 3  .~~3- .3- 5 - 4 3 -  
5

~~~3 3-

3-. — - 3- .15 l 45- — 3- — -I’
-
~~ 

.14 . —I • 5 - I  1 1-

5-_I ‘3 _ 4 5  0-. 4. *

3- 3- .53 —

— 3- — ~ I .5, _13 -‘
3- •1 3 0- 43- 3 - —  .4 

-

0- 3- 5) ‘5. — -
4- 0- 3 - 9 9  . 

- 3 - I

3- 5.1 3- .133- - 4 3 -  13 _ 3 -  6

33 3- 4- 3-. 3 - - c  — 
1

2 3-  3- 05 . - 3- 3 - 3 -

— - 3-3- 3- 43- 3- 3- 3-
.3 - 4  — 3 -I  - — — =

4- 5 - 1 0- 9 -0 — 3- —
5 4 0 -  < - 4  3-. 3- 

3- 3-
3 - 3 -  133-  3- 1~~ — 

3- ~ - 
I) —

3- 3- — I I

5- .3 93. 3- 05

— .4 -

3- :  3 . 2 0 - 5 - 3 -  .33- — -
~ 

— 5- 4.

— 45 3- — 
—

~~ 13 — 3- 3 - 4 5  — —

45- 3- 0- — = — 3- — - —

.03- 3- II 3- — -

1 3 -  ~~ 2 3-  
— — .4 =

0 - 3 -  3- -4. 4. 3-

~~~~~~ 
F. .5 -5-

3- 3 - 2 1 5  3.3. 
.- . -

~ 

. —

5)3- 4. .~ 
. 3- • C

3- 2. — 
— 5- *4 *4 — ‘4 ‘.

3- 5- — 05 /5-

5 - 3 -  I) _ 
.4. .3 3- -

2 0 -  3 
3- - — —

3- 3- 1 -3- 3- 4.

3 3-  —

t 2545 - • 3-

- IT 5- 3 - . .  —
Sd 1- 3- .5. 3- .~ 3-

. 5 9 _ . 5 3  £ •4 — 33 — — — — —

. 3 -  -. - - 14

5 4 3 4  • 0- 5 .3-

2 2 . 3 -  — =
(5 . 4 1 3 —  - 40 40

3 - 3  .; -r z
= 3- — .4 — —

0 5— 4  3- II 3- .3- 3-

¶ ~ - 3 3 2 5 -  __ 3 ~- 3- 3- 3- -

. 1 1 3 - 3  — -~ - 2 3- 5

- 5 ( 0- £ — — —

.-. -4 .~ 4. .1 3- 40

3 - 3 . ’  3 - 0 -
3- 0-

. 3 - 3 —  05

f-

- 

_ _ _  _ _ _  ___
S

~~~~~

— 
_ _  

-



SUBJ ECT b A f ~\ ~S A FE 1” (  It3 P F(TT r- ~U

4 
uPPE~~ ~~ r OGEPo ~~t i~A~1 - -

- 

BY ~~~~/ .~~~~\J DATE _ _ _ _ _ _ _ _ _ _  PROJ. NO. ~~~ ~~
( , _ .

~~~ 
-~~~~~~ ____  

;C0NsULTANTs

CHKD. BY 1)L~~ DATE 7 Z . 77 SHEET NO. _______ 
OF 

_______ -~~~~~~~ a7~~~~~.:

— 14 3 - 3 - 3  
0 - 3 - —

3- -*1 —
3- • 5)

= .4
4- 3.
4. 0-

4 1 3 -  z 3-4 0 .  .11 3- 40 .13
3- 3- 14

0-4) 3- 0 - 3 -
*4)  3-

14 51.3 = -— — __J 3-
.3= .4 : 3 3 —
3 3 4 _s 3- 4: = 5)
4 5 .  — .13 4) = 3- 5) 5)

~1 .3- 0- 0-
45- 4. 3 - 3 %  .13
3- 3- tI 0- 40 3-
— 3- 3- 3- _3- .

- — — ~13 4 11 5~~~~~I~. . 3 4 1 5 - .  9 t _ — _ _ s
< 4 0 3 -  41 • 3- 3- 9 9 5 - •  9
05~~~~3- 0 - 4 0 3 -  45- 3- .4 3-
0 - 3 - I  3- — 4:

0- < 3 - I  3-
— 40 < ‘3 3.

= 3. 13 3- 3- It
5_I 3. 3- 3
0- • 5) 5)
~~~13 .3- 0- • 3- =
2 - 3 - 3 -  3- 

• z 3-  3- .13 3-. 3.
3 - 4 0 .  3- 3 - 3 3 -  3 — 3 3=

3 3 5 -  3 - 4 0 .  3- 05 14 ~ • 5 _ J 3 - 1 4  
3- 4, .405 3- < 4 0 4 5  . I 5 - 5 - 3 - 5 -3 - 3 - 0 5 4 1 3 F 1’ 0 - 5 - 0 5 3 -
0- 3- 3- 45- • 3 . 4 3- 4 1
3- — 4. 3- — 3 - 3 - 3 - 5 . 4

3- 3- — I—  = 3 =~~~
5.1- 3- 3- 3- 5 - 4 5 3 -  5.) 5..

3- — ~~~3- =
• 4- 3- — 3 - 5 4 1

3- 0- • 4- 4 0 3 - 3 - 1 3
1- 5- 0- 0 - 3 - 0 4  I

5- 54 14 3% — =

.3 - 3 — 4 0
4 : 1 5 3 - 0 -

3 - -  33 =
45 3 - •  3 .  ~— 3-.

5 3  3- ~~~3- — ... 3- * *  05 3 - 3~~3- 1 ) ? 0 5 3’ 4 5 5 - 3 - Z 3 - —
3 - 4 1  3- 3 - :  - = 3 -  4 0 • 4 3 - 1 4

3- 3 - 5 -  3- 0 -—  Z < 4 0 1 3  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
3- = 3 - 4 . 5 ) 3-  5-.53 3 - 3 - 3 - 5 )

3- — 3 - 3 .
54) _ - C I  1- —
5- 3-~~ 3.. 3-

41 I —
41 41 . 3 3 - — I

~~~— 2 3 3 - 4 0 =
5- .1-56 _ ‘4 ~~~~ 3- 0- .) 3 - — 0 5 3 - 4 ’ 3 - 3 3 -~~~~~~~ 0 5 ? 1 5 C 0 - 3~~~~~~

• - - 3- — 45 1 3 - 3 -  .3- .3- 3 f 5 - 4 ’ 3 - 9~~~~ 41 3 0 5 3 05
— 3- 3- . .

3- 3- 4 0 . 3 -  5 - — 3 .  I I I I I I I I I I I I I I . . I l

= — ~~- 5.~~~~~~ ._ .  3-. .; 40 3-
0- = . . 5 -~~~ 4.

-5. .4 1; — = 3 -
— I .55-

I 3.-..
. 9

41 3- 5- 3 - / 5 - 3 - . ;  -~ : — —— .. ‘ =  ~~~~
3- .~~~~~ 4- 3- 3 0 5~~~~~~~ 5 5 - 5 . 3-~~~~~~~P 3-

14 — 3- _ _ 3 - 3 - =5 * _ _ 3  3-~~~~~~~~~~~~~~ 5 - 5 - 5 -
• 3- — =

0- 1 40 3- a — 5- 5- 5- 5- - . 5- 5- 05 05 — 05 05 — —1. ? 4 1 ? ? ?  F V ~~~~~~~~~~41 ? ? ? ?

I ’2

- 
~~~~~~~ -

~F ~~~~~~~~~~~ ~~~~~~~~~~~~
- - -----s- -- --- - -



-~

~1

1~~ ~~~ 
—

SUBJ EC T ~~~~~AA\  ~~~~
A FE T’ (  t~.~1PF YTr-~J 

-

u~~t~Et~ ~~~~~~ E~Po~~i- I~A t -~
BY V’. ’~l DAc ~ 2 V 7 ~ PROJ. NO. ~~~~C~( 7 -  4~ 5 : T ~__)coNsuL TANT s~

— • -~~~~~-~~~-~~ 
1

CHKD. BY ~~~~~ DATE 7 Z— 7~ SHEET NO. ________ 
OF 

~~~ En’4lr ~~~~~~~~ S eo- -~ iS~~

5-1 14 
~~~. 4 1 4 3 3 - 3 - 3 - = 3 - 3 -3 3 - 3 - 3 3 - 3 - 3 - 3 - : = 3 - 3 - 3-  

I I I 5 - I l l  I I I I u s  I
3 - 3 -  I
3 - 3 - —
._; —.5)
0-

— 4 1 5 - 0 5 3 - 3 3 - 3 -41 5 - 1 3 41 4 _ 4 1 _ 5 - 4 1 4 1 3 -  
0- Z 4 5 5- 7 * 1 3 4 5 4 1 - .sl.3? .. 5 - 0 5 - . 5 - 3 3 - . 1 - — 3 - —

I I
1 1 1 1 1 1 1 1 1 1 1 1

& 3 - 5 )
3 - 3 3 —

-C

3- 7 * 3 -~~~~41 3 - . 0 - 4 5  0 - 3 5 - 5 - —  5 - 3 - r 3 - t 9 ? :~~~~ 3--; 5 - 5 - 0 5 0 5 5 -  * 4 5 - -5 - 5 - 1  5 - 5 - 5 - 5 - 5 - —  5 - _ 5
3- — $ 1 1 1 1 1  1 5 - l u l l  1 1 1 1 9 9 1  1 1 1 1 1 1
3- -.4

H

7* 3-7* — 5- 0 - 0 5 — 4 5 3 0 5 3 5 - 3 1 5 -  I)— 4 1 4 1 3 - — — —  * 4 * 4  9_ 0 5
— ._5 3 -_  ~~~41 4 5 7 ’~~~~-5 4 1 4 54 5 1 5 3- *  •* 4 3 - 3 -  0- 3 4 1~~~ 3 - :—  3 - .~ 3 5 - ’3 - 0 - 4 0 5 4  3- 3 - 7 * 1 4~~~~ 05 3 - 1 5 3 -~~~~0 - 7 *3 - 9 _ 5 - 3 %~~~~9 f 3 3 -.- * 3 - 4 . 3 - 3 - 4 0
~~~~~~~~ 7 * ? 7 *~~~~ 3-~~~~~~~3- 3 - 3 - 3 - 0 - 3 -3 - 3 - 3 - 5 . 5 4
--54

0 - 0 -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 3-40 .~~3-
< . j 5 -  1 5 0 -3 3 - 0 5 0 5* 4 5 33 - 7 * 3 - 3 - _ 5 - -.I~~.~~ 4 _ . 3 -  : _ _ 3- _ 3 - 3 - 4 . 4 0

~~~~4- : 7 * 3 * 3 - 7 * 3 3 3 - 3 - 3 - 3 - 3 - 3 3 -  

3 - 4 0 3 -
5 4 —

Z 0 - / ,  0 5 4 1 4 5 -  0 0 - 7 * 3 - — 0 5 4 1 1 5 3 0 - 3 * 3 - .~.05~~~~J) C 3 - ’ — — .15 3- 3 * 3 -.~~~Z 3 3 Z  3 - 3 * 5 - 1 5 Z1 5 3 - 4 1 ’~~3 - 0 5 C 3 - 0 5 t 3 * 5 - 4 _ 3 - . . 1 3 0 - . _*..... * 4 0 0 5 3 -  =3 3 - 3 -  4 5 1 5 3 3 - 3 -~~~~~~~—~~~~ z c ~~~~~~ 7 3 -~~~~~~~— ——.14 —

‘5 0 5 4 1 .~~~3 - 3 - 3 * 3 -~~~~ 0 5 4 1  3 3 - 3 * 3 -~~~~ 05 1 3 3 3 ? 3 - _~~~~~~~~..3- 1 3 *  =4. 3- s 3 - 3 - 3 % 3 -~~~ 5 - 1 5 - 3- —.. 5 - 3 ?  — * 4 . 1 3 - — P
3- 3- 05 e 4 1 4 1 1 5 4 5 4 ) 4 5 3 3-  3- 5 - . 3 - 3 -  3 - 3 - i  3 - 3 - 3 - 3 - 3 -~~~~~~~~~~~~~~ .~~~
— 

~~~ 05 0 5 ? 4 1 ? r , —

I

4
. 

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



_ _ _ _ _ _ _ _ _ _ _  

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

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

-

SUBJ ECT ~~~ A (~
‘
~ ~~A F E T~ ( 1t3.T. P Fr YT ~‘L) —

t. uP?~~R. ~~ r Oc~E P~ P-i- ~~~
-\ 

~

5-’-\ -
~~~~~

BY W .
~~N DAT E ~~1p 1_ 1 c1 PROJ.NO. 

-
~~~~~ ~~

- 4 0 ( 1  4 ( ~,5 
— CONSULTANTS

CHKD BY ~~~~~~~~ DATE - 
7 - Z. — 7~1 SHEET NO ________ 

OF 
________

3- • • .

3 I I I I3- • • • • *3- • I I I
40 5*4 . I I I = 3 - 3 - 3 -0- — • • • •3% S I I I • 3-3- I I I
.1; I I • 3-
3- I l I I * I I I I l I I I I I~~~~~~I I I I I I I I I . I l .. I I l I l I . 3-— 3- - • . .

3- . I .5.3 415 I I I I3- — I I . 
=

I I I 3 I

.3 I I I *0- . . I I
3- l l I I I I I ~~~~~~I I I I I I I I I I I . I . I I II I I I I _ .  =
= 3- I . I
3- 3 I I .3
3- 3- . •

— . . 3-
4- I I I I
0- I I 3- I I

45 • • .
I I 0- I I

9 • I 3- I I
3- 3- . . •3. 45 I . -

3- I I I I— — . . 0- I
I I 3- I I

3- • 3- .
5- 3- • 1 3-  I I

3- • I: I I
3- I I I I
— I 3- I

I 3 - I  I I

I I I I
3. I I I I I I I I I I I I I I I . , I  3- • I I I I I I I I I I  1 1 1 1 1
0- 3- • 3- I I
3- 3- . I

I * I I3 - 3 . 7 *  . • .3 - 0 -  - . . I
3 - 3 -  I 3- I I
— 40 . I I

I I I

—~~~ 
• 54 • •
I I I I

0 - 3 - 3 -  I 3- I I I
.15 3- I I I

I I

0- I •
I I I133-  I I .

.13- . • •C I I I I I I S t I I I I I I I .• I I I. I I . I I I . II I  1 1 1 1 1 1 . 1 1 1

.II.3- 3 1 3-  • .

I I I I
1 I -

I . .
3 - 3 -  I I I I
— 5 )  . . .

3 . I I I—— I • I I I  1 1 10  I I I I I I I I I I I I I * I I I I I I I I _ . I I . I I

— 
I I I I

-4.: 3- — I I I
3- I I I I- L  0- I I I

3- . I I3- . . I

• • •~~ I I I . . . . . .  • 1 1 1 1  1 1 1 1 1  1 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 .

~ : :
;. . f \  . . .

.
40

* 4 1 3 33 - 3 -~~~~~~~5- 4 1 4 5 3~~~~3 - 3 - 9 _ 5 -~~~~ 4 1 J5 3 . 3 -  3*~~~~~~~~~ *4~~~~~~~~~ / 5 - 3_ 4 . 3 - 3 - _ 5 - 0 5p 3 - 1_~~~~~~3* 5- 5 - 5 - 5 - 5 - 5 - 0 5 5 - 5 - 5 - 0 5 0 5  
7

* 4 5 3- ? 3- 41 3 0 5 3 7* I 5 -  3 - 3 * 5 - j 5 - 3 - —3-_  , —= 0 5  3 - 3 * 0 5 3 - 3 - 5 - . )  3 - _ 4 1 3 - — 3 -  3 - 0 5 3 7 * 0 5 3 - 3 * 5 - 4 ).13
E S  • I • I I I I I I I I I I I I I I• I I I I I I I. I I I .. .. I I I I I II . .I .. I I I .
— 3- *4 ~ *4 5- ‘I * 4 -5- 5- 05 0 5 0 5 0 5 0 5 0 5 0 5  5 -5- 15- ~~ 5- 5- 0 5 0 5 0 5 0 5 0 5 0 5 0 5  * 5- ~~~~~ 5 - 3 -  41 41 3-I 3- 3- 3-

9 T~~



SUBJECT bA f v \  c A F E T~~~~ rT-31 pr(-T~
--~-u

~ Pt~Ej ~ ~~~~~~~ ~~
/-

~~~~~ \

BY _________  DATE (~ ..1-~~~~7 C 1 PROJ NO 7~~— 4 ? _  4 ’~~~ _____  
CONSULTANTS

CHKO. BY DLJ3 DATE 7 — Z —7~ S H E E T  NO . X OF 
______ 

~~~~~~~~~~~~~~~~~~~
41 3-
2

-
-
. 

13J~~~~~~~ 
41

4-4

:2 r-~ < ~3-’ 4-
— 

3~~~~~ I~~~~~~~~~~ 2 • =
11

- —  4 0 3- .)
= — = x _ .
5.) 3- 3-3- ..

= 4 . —

0 - 4 5  -3- -~~
I - .-7 0- 0-

4 0 3 -  = 14

1. 4) — = 1 5 3 * 3 *4 _ s 0 5 1  I I~~~~~~~~~~~l.6. 3- - 3- — I I I
3 - ;

3- 
— 

3- 
—

--I _/, 3-.

< 4 0 3 -  11

.1— -I — -
0 - 0 -  • -
— 4 . —  .13 3- • I I I I I I I I I I I I I I I I I I I I* I

— = 4 : 3- 0 -
[ — — ~~~~~~~ .3- 4) - - I

V = = 0 - 4 0 1 3  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C • = 
3. . = _ •  ~~~~~~~~~~~ 3 - = 3 - # 3 - 5 7 * 3 * 3 * _=~~~~~~3 - _ _ _~~~~~ 5 - 5 - 5 - 0 5
3-3- 3-5..)

~~~~~~
3-

— — I  . 5 . 3 -  55) 5..
4 — -I 

= 3- =3- 4.,
3-

— C~~~~~~~~a I

‘.5 9 —5- = 3 - 5 -- -:
3- 5 - 1 5 < 0-

3- 4:
3- — 3.

— 5.43- 0 - 3 - 3 -
— .~~~3-~~~ * ~~~~5- ? 3 * — 0 5 4 0 5 - 3* P 5 - 4 0 ’— 3 -~~ ? C 3 * P

—. 3- 4 0 . 5 .  4 _ 1 4 4 1 3 - 3 * 4 0 4 . 4 1 4 0 5 - 3 * 5 - 5 _ s *
1 4 0— 5 ) 3-  ... 4- 4. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

— :  ~— 3-:.
3- - : 0 - I  — —

3- 5- 0 - 4 . . 1 ..I. 2

— — — 4 0 3 -  £

— • 4 . 3 -~~ 4~~~40 * 3 - 5 -p 3 - 1 5 3 _ _ 3 - * 3 -~~~~~~~~~ 3 - _ s . 5- p 5
= 40 = 3- — — — 5 - 5 -  3 * 3 - P P  1.1 5 C C

.1 - :1_ C C
.4 I - : _ = .~ ~~~-.5 =

0- 0 - 1 5 4 0 . 5 -  P 3 * P 3 ? — 0 5 .1 3 P — ? .~5- 15
2 1 4 0  3- ~1 5 4 0 —1 1 4 1*  S7 P 5 - P 3 - —.’.

-: . £ 3- 5 - 5 - 0 5 0 5 4 1  3 - ? 4 _ 1 5 1 5 P  ::: ~~~~ —~~~. 3 - 5 - 4 .15. —
3 - 4 0 3 - 5  1 3-

1 — — e -,- -, e 3 - ?  S t — - r  —
—

.1 *lj

- - 
- 3- .- .”

(-- 3- 3 - _ C —

3 - 3 - i —

:LL~

- 1¼5



--

SUBJECT ~ A tv\ ~ A F~~r’~
( It- P F ( T’ - -

~~5J

( UPFDEI~. rO~~E f ~~P i -  ~~~~~~~~~~~~

BY W-.~\I D A T E  ~ - 2 1 - 7 ~ PROJ. NO. 7S — 1~~
— 4-~~5 _____ 

CONSULTA-’sT ~
CHKD. BY 

________ DATE 7 - Z 
— 75-f SHEET NO. “5-’ OF 

_______ ~~~~~~~~

0- 3- —
3 - 3 - 1
3 - 5 5 )
=
.3-)
0-

— • _ _? _
~~ ‘ I P 3* _ 3 - =  5- 3 = 5 - f~~—~~~~~

_
~~~~~

3- • 3 -
—

41 3 - 4 1 4 1  0 5 0 5 0 5  __5 5 - 5 -  5- 3-. 5 - 5-

.4

0-

3 3 - 1 4 0 5  ~5 - 1 4 = 0 5 — 3 - 3 -  ~~~~~~3 - ? 53 - 3 - 3 - 1 5~~40 ?  •“O3- I I I I I l~~~~~~~~~. l13 1 1 1 1 1  1 1 1 1 1  I I I , .
4 0 4 1
3- 5)
.15 —

3- — * 4 3 - 5 - 3 % 5 - 3 - 5 - 3 -_ 3 3 * 5 - I S  — — - — — .— C —
3 3 <
3 - 0 - 4 0 - )  0 5 * . 1 3- 4 1~~. 3 - P P PP L C  C
3 . 4 . 3-  -
.3 - 3 - 3 - 5 )

5.4 —

— 3 - 1 5 5 - 3 * 3 - 0 5 5 - 5 -3-~~~~~ Z 3 - - C C
3- 0-

1 3 3- 0 5 4 ) 3- P 3 - 5 - 3 - 3*~~~~~~~ p 5- . 3-
~~~0 - 4 0 1 3  0 5 0 5 3 * ? 3 - 3 -P . I P P 4 0C C 4 0 5 - 4 . 3 - 1 5  ~~ 3-

40 3- 2- 54

£ 2-

= 3 - 5 )  3 * 3 -~~~~~~~ 3 * 4 ) C 3 - 3 - 3 -~~ -. 3 - P  —~~~~~~~ 3-
5 — 0 - . )  — 1 5 3 - —~~~~~~~~~~~ 3 - 0 5  5 . 5 -

3- 5 - 5 - fl
1 5 3 - 3 -

— 3 - 9~~~~ 05 .)5 C ?  • : 5 1 5  P 5 . 1 ?  5.)
5-) 3- 2 3 - 5 - 1 5 r — P 4 0 — 3 - 2 2 : N . 1 5 — *

5. .3- 3* 3 - 3 - 1 5~~~~~~~~~~ 5 - 5 -  0 5 3 -  — : P~~~~ .:0- 3-

— 3- ~~~~3 - 0 5 3 - 3 - 3 - 3 - ? 3 - p 3 - ,e ?  3 - 3 - 5 - 3 -  1 -

- -5’ ff - 2
0

U. 1.1
9-.

(T 5-
~
-
~~~~~~

- 
-
~: —y_ _ - -

~~



*O—AO7$ tIE 0*1 CONS&LTANTS INC NOIMOCV!LLE PA pfl 13,1

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

ii _ u r ~rn _nia
11111 5~ I



i ~j  ~ II~II~
8 I~IJ2~32 ll~~22

~~~

D~H ‘ 25 o~u~
MICROCOPY RESOLUTION TEST CHAR T

NAI IONAL BURIAU OF NI,Aki~~ A



SUBJ ECT ~ AM ~ A FEr~ I~~~PFCYI~~~• uPPE~~ ~~ri~GEPo P~T~ L~AM i~:iiBY _________  DATE ___________  PROJ. NO . ~~~ ~~~~~~~~~~~~~~~~ 4~~
g ~~JCONSULTANTS,

CHKD. BY ~~ L I~ DATE 7 7 SHEET NO. ________ 
OF ij

0 . . .

3 . . . .

2 

. 

~ft
• • . . 

— 0 . . .
3 . • .

~~ 
. .

— . . .
* • . . • 3

0 . .
3 . .
0 . . .
2 . . . =

• • 3
• . 0

3 • • •2 3 . • • •0
2 < —  • . •

3 0 • . 

~ • .

• .
d • • 3 .

• .
• . •-3  • 0

C

3 . . .
• . .
• . . •• 2 . . .

: :
— • 0 •

: :
3 •
3 3 . :

£ . • . .
3 .

• • •

(\ . .  

.‘~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A C — —

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



SUBJECT t~A(A ~ A FET~~ I1~3~PFcTI~~J
uPPE R.... rOc ,EPo P-..r Mit’~ t~J~ f~

]
BY __________  DAT E (3 2 1  ~~ PROJ . NO. -7 a -~ n — 4-c~~ fl~ J CONSULTANTS,

A ~ • (~ p Engineers • Geologists • Plar rr
CHKD. BY

_________ DAT E 7 2. 7? SHEET NO. ~~~~~~ OF C...... Environmental Spec ialists

l-~~ k~~~~~~ ~~~~

2• • 
~~~. ~~ 

—

z * ..s .
< 0  • • — 3 k
~~~~~~~~~~ i.. * I

2
3 ~~

. _ • 0
— 

Z . .  ‘ 3~ 3 4 5  ~~~~ ~~~~~~ 3 0— 
- 0~~~~~~~~.— X  3 ~~~~ - 3  

~~~~I., < 20  • = = =X~~~~0 3 op. :13
9 — 3 0

5 L i .  9
2 2 0  • •  3.. • • 0..L •  ~~~~~ 1 —• Z 0 • ... ..J ~~ _~~~~~ ~~~~~~9 — 45 ~~ 3 3  45 ~~ <~~~ 

(S S .5 ~~ I . * .5 ~ 0 3<< ‘ 5  2.5.1) 3 <.<  —— < <  —~~~ < <  — —  — _
.~ 3 2  0 3 —
~_ (••( - — * U 1) .3

-~ < 3
~‘) — 2 0

• ~ • • Z~~l3 •3 3 4 5 0  .. ....~ ~~~~(S.. ~~~~~~
_. ~~~.J ~‘o ’  ~~~.j ~~~ —

0 2 < . .  45 45 — — —• ~~~ .3 2 1  .~, ~~~ -. ~~~
_

• < 0 . J  2.. L _
2 .5 < . <  . .~~< < 0. •  Z~~3
S

.1)1 ~~~Z’ 3 3 ~— 2  1 2 — — ~~~~~ — r~~ j~ —0 3  — • • • — • • ——
2 — _ • I

• • —
<0..3

• 5 9

0
2 9, .5.5 Z — ~~~ * 1 ~3 3~~2: 2 2 . .

~. — X •  C~~~
£ ~. C 

~~ 
ç~4: 1

~i1

•
~ ~a~1 ’ ~• • • 

S



c.

_ _  I
SUBJECT ~ AM ~ A F E T~~ Tpi5 P r( r~~c~&~ 

• (

uPPER... r~3 GE Po P-~T ~Ai~1 Li Li
BY \(%j .ZN DAT E (3 2 ~? ~ 7 ~ PROJ. NO. ~ 

-
~~~~ ( 7  — 4. (~~ ~J CONSULTANTS ,

Engineers • Geologists • Plani~
~HKD. BY i~ DATE 7 2. 7 SHEET NO. e a OF ~ e Environmental Specialists

‘.1

2

a . .
3 2 J ~ 4 5 4 5 r 4s~~~~~4s

0 2  r-~~~~~~~~- . N

2 L.
-

dl
o o  -*  i;; :; ~~z < :Q - - -~~ ..~~ ~~ —

0 U.S 
• JIz :.. Ia~I •— . 5 0  5 LU U.

— ~ 45 0 • .
I

< 2 0  • . • . .•  ...i
• 

S

2,~~~~. 
~ 

I
< I  —
—, U.

I- •‘5  I ~~~~~~~~~~~~~~ L

~~ Ci ~ 
•

• .- /, 
• I3 ~~~~~~ . 

-

—~~~~~~I ~~~~~~~~~~~~~~~~~~~~~~~• — % U 0  ~~~~~~ _~~~~~~~ —~5 .5 I
< 3. .  Z J ~ 

71 I

~ I I

21 21
3 3 

• 

~~~~~ 
N rY~~.7. - )- !~ ..- N r n .3- L45 J

• 3 <
— ~~~~~0

—
2 9

0

3
22.

_ . 5 3  
~3 3 . 5  ~~~3r S a £ a

a 3 2 •
~~~~~~

~~~~~~~~~ <~~ )£ . .~~~ — — — —~~~~ —
I

0
~~ a ~~~~~~~~~~~~~ 0
~~~~

11
0.

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

- - - 5 ~~~~~~~ , ~~ • 
S



- V

i

( LIST OF REFERENCES

1. “Recommended Guidelines for Safety Inspection of Dams ,”
prepared by Department of the Army Office of the Chief
of Engineers , Washington, D. C. (Appendix D).

2. “Unit Hydrograph Concepts and Calculations,” by Corps
of Engineers , Baltimore District (L-519)

3. “Seasonal Variation of Probable Maximum Precipitation
East of the 105th Meridian for Areas from 10 to 1,000
Square Miles and Duration of 6, 12, 24, and 48 Hours ,”
Hydrometeorological Report No. 33 , prepared by J. T.
Riedel, J. F. Appleby and R. W. Schloemer Hydrolog ic S

Service Division Hydrometeorological Section, U. S.
Department of the Army , Corps of Engineers , Washington,
D. C., April 1956.

4. Design of Small Dams, U. S. Department of the Interior ,
Bureau of Reclamation, Washington, D. C., 1973.

5. Handbook of Hydraulic, H. W. King and E. F. Brater ,
McGraw-Hill , Inc., New York , 1963.

6. Standard Handbook for Civil Engineers, F. S. Merritt
McGraw-Hill , Inc., New York , 1968.

7. Open-Channel Hydraulics, V. T. Chow, McGraw—Hill , Inc.,
New York , 1959.

8. Weir Experiments, Coefficients, and Formulas, R. E.
Horton, Water Supply and Irrigation Paper No. 200,
Department of the Interior , United States Geological
Survey, Washington, D. C., 1907.

9. “Probable Maximum Precipitation Susquehanna River
Drainage Above Harrisburg , Pennsylvania ,” Hydrometeoro—

• logical Report 40, prepared by H. V. Goodyear and J. T.
Riedel , Hydrometeorological Branch Off ice of Hydrology,
U. S. Weather Bureau, U. S. Department of Commerce,
Washington, D. C., May 1965.

• 10. Flood Hydrogra~h Package (HEC-1) Dam Safety Version,

• Hydrologic Engineering Center , U. S. Army Corps of
Engineers , Davis , California , July 1978.

11. “Simulation of Flow Through Broad Crest Navigation Dams
with Radial Gates ,” R. W. Schmitt, U. S. Army Corps of

S Engineers , Pittsburgh District.

v —S  

~~~~~~~~~~~5(~~~~~~~~~~~ 5 
S .



r.

I
( 12. “Hydraulics of Bridge Waterways,” BPR, 1970, Discharge

Coefficient Based on Criteria for Embankment Shaped S

Weirs , Figure 24 , page 46.

13. Applied Hydraulics in E9ineering, Morris, Henry M.
and Wiggert, James N., Virginia Polytechnic Institute
and State University, 2nd Edition , The Ronald Press
Company , New York , 1972.

14. Standard Mathematical Tables, 21st Edition , The Chemical
Rubber Company, 197 3, page 15.

15. Engineering Field Manual, U. S. Department of Agriculture ,
Soil Conservation Serv ice , 2nd Edition , Washington , D. C.
1969.

_ _  _ _ _ _  _ _ _  I
I 

fr~~~.

~~~~ I~~~~~ 
I 4



I
1

APPENDIX C-i

SUPPLEME NTAL CALCULATIONS

I

l • ~ 

S

_ _ _ _  - - 

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

SS S _ _



I.

__ 

I
SUBJ ECT t~A r’A ~ f\F~~r”( iM:t Fc-n- ’T ..~J

P A - ~~~ ~ A PA ~
—

BY W .~V DATE .~~~~ ~~~~~~~~~ PROJ . NO. ~~~~~~~~~ ~~~~ ‘ ____  
ICONSULTANTS

Engineers • GeOIcgIsts •
CHKD. 8Y ~~~~~~~~ ~~ DATE & - Z ~77 SHEET NU. I OF ~~ Environmental Specialists 

S

~ A t ~A ~ T T T T ~~~~

&~E I G H T  OF ~~~~~~~ ~~ 33 P~T ( : r ~ )~~~~~~~~~ P~~~~~ )

f~\Ax r,~uN\ POOL ~~TC~~JA~~~~ C~~~ rr~-~ 1S4~ ~~~~~ ~ ‘~-E.~ S~~EE5~r.3
’)

~ Yop~~~F~~~A~A

~~~~ J~~AL ~~ C L.. S-
~
-
~~~.AC~E CA~Ac t.~rt ~ AC-F~T ~~~ i’J: E

~~~~ 3F EAT~~.~~ .J ~~~

~ 2.~ ~~~~~.. V\~~~~. r~ : ME ~f~ Fc

I ~L~°’-~ ~A ~~ A

I ~~O~~MAL. 9caOL A~~E ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~

~~ ~~~~ PO~~-~~ ~~~~~~~~~ Tt+E APP ~~~~~~~ C~ ~~~~~~~~~ C2.AM~~~:~~~~
WE~~1~~~~~~~~~ A~~Sj~~ O~~~r~ [To C - ~ .~~r ~~~~~~ t~ A~~~ rA:~~

A ~~~~~~~ A cs~~~ ~~~~~~~ 
C,te~~< ~~ ,‘ ,. ~~~~

- 

~~~~~~~~~

~~~~~~~~~ L4A~~ ~~~ ~~ 

‘ 

~~ i~~t~~~: ,:\ .

~~~~ .LA,. P~~~JA~ ~~~ ~~~L~~~; 4~~~ ~-~~~~ ‘~~ A

r M A-r~~~~~ A s ES EAJ1~~~ ~~~

~~~~~/~I\ ~ L F r ~ . r z ~ fJ

T~~~.iA~~~L4’rE
~~~~~. To i~Cs4~. C~A ?A(.i.7 ’( ) 

S

~~~~~~~ C : ~~~ ~~~~~ 
- 5

’ 
F~~~ 1- ~~~~~~~~~

~~~~~~~~~~ 
— ‘c~~ ? l  ~~~~

.
. ...- 

S

_ _  4* ~~



SUBJECT ~AM 5A c E— ’f  ~~~~~~~~~~~~ S -

- ~~~~ A

BY W . \I DAT E $-2. I - 7 ’~ PROJ . NO. - 
- 

- 

— 

- 
CONSUL A’~~s

CHKD. BY ~~)LS DATE C0 — Z — 7 ?  ~~EET NO. 4. ~~ ______ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~

H~~~Q~ &~Q LA PH P~~’~~ t~ .
-

~~~~ ~~~

L c-r4 ~~~ L~ j c~e�.r IiA~~E~~~~~- - ’~ ~~ ~~~~~~~~

~~~ ‘.4 Mt ~~~~~~~~~~~~~ ~~~~~~~ -.~~~ ~~~~~~~~~~~

~~~~~NS -
~~~~ L.. -~ 3~~- - - 

S

~ or~ 2 . :  \/ALUE-~ OF L ~~~~~~~ ~~2 E  ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

O SC:-~ ? i 1 j~ c~~~~ 
~~~~~~~~~~~~~ 

t”~~ ~~~~~~~~~~

~~~~~ ec3~~~~ 4A-~~i \ S~~~ W 5~~~ 5~~~~~~Lt _ ~~~~ ~~~~~~~ .. .. ~~~~~ 2.
Tt.1~~ ~~

—:
~:ic- IS~~T~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ii
.

~ !.~ ~~~~~~~~~~ ~~~1 ; ~~~~~~
C.p C~-~.: ~~~~~~~ ~~~~~~~~~:S \

~
) 

—

1~?
: ~~~ L~~~- 1.0 (~~~-~~

)

:. t~ - 1.0 C _ S
~~~~ * 

~~.?  
c;:. I .  

~~~~~~

Qa~~~io~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

T~~ AC! ’J~~L ~ T~~ ~~~~
WA~ ~~~~~~~~~ ~~~~ ~~~~~~ ~~~~~~~
Is ~~~~~~~~~~~~~~~~~~~~~~~~~ o~ ~~~~~~~~ .~~ • -:~~

~~~~E.  R~ ~~~



S S

S 
SS 

- - -  ~~~~~~ 
-..._.. 5r e~~’~~ ~ • S - - - —  S -- — -

_(
~~~ ~~~~~~~~~~~ S S~~

— ~~~ 0b r-~ ir .~~~ .e 
- — —

- - — 

~~~~~~~~~ 7~~S ~~~ ~~ ~~~~~~ ..o .~
- ~~~~~~

- - C$IA C,~ •c~ ~~ ,r ~~~ . . - —
- .. -.: -

- S__ _ 5~~~

(— -~r~ ~~~~~~~~~~ t i ’  ~~~~~~~~~~ _ _ _
~.s~ ~_L.

F~ -~,t~\ TUtE ~ E-.. i~ ~~~ — -~~~~~-- - - - 
:: -

- :~~~T~’E ~~~~~~~~~~~~~~~~~~~~~ - - -  _~S
-

— - 
-- ~~IE ~~~~~~~~~~~~~~~ 

,~~ o~crc.E. -

— —  _;- ~~
. 

~~~~~ c-
—S, — —

— —
— — 

~~~~
— — —

— - -

~~ • S _S_ — ~~~ 
— _________- 

- 
—-

7 

_  

_ _ _  _  

_

- — -~~ - __________________________________
~~~~ - -~~~~~~ -~~~~~~~~~ -~~~~~~~ -- -~~ — 

_ _ _  _ _ _ _

,~ ~~~~~~~~~~ 
-— 

— SIS _1 ~~~~~~~~ ~~~~~~~
40 ~~ ~~ S f~~~S~ — L -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~ L 

~~~~
S •S~~~~~~~ S

________________ ~~~~ 
-
_ _ _  

_ _ _ _

- ~~~~~~~~~~~~~~~~~~~~ 
;ç;~~ii. ~~~~~~~~~~~~~~~~~~

~
-
~;~4•.,,;—

--’-
~ 

~~~~~~~~~~~~~~~~~~ .~ 1~ t: -‘f
----: . 

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

___  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
— .—-—~— I-4- ~~ — - ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

I.



SUBJE CT LA ~•“\ ~~~~ ~~~ ~~ T r •
~(~) = 

—

P A - ( . .~~ 7 ~A i ’A
BY ‘~J~~. \i DATE ~~~ -~~~~ ‘

~~~ PROJ. NO. 7 s C .17 -  ~~~~ JCONSULTANTS. I

CHK D. BY ~~ LP~ DATE ~~ - 7 7~’ SHEET NO. 4 OF 10 
~~~~~~~~~~~~~~~~~~~~~~ 

p’~~~~

~1 ’f \i~ CALCuL/\T rS~ ,J~~

— 

~~ P ’ A ~~~T~~ C-A~ ,¼~~ ALL ~~~~~ 24 ~~ R .
A b~~~~\Tr~~,.J ~~ 24

~~~~~~ A~~~~ A~ AiQ~~ ~~ 2C~ ~~~~~ ,vi~~ ILl

M~~ Je:-r r~~~~ I

- 
L~~- P T ~~~ 

‘
~~- E ~~ 

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

.*~7 r

— L_ 5~ - ... ~~~~~~~ :~~~~~~
S
~ ~ ‘

~~ 2. :... •~~~~~. ~~~~~~~~~~~ T-~~
~~~~ : ~~~~~~~~~ E~~ ~~~Eo.. Y . E  ~~~~~~~~ _ . ..¼_ / \ S 5~~~~

... ~~~~ 
.
~T ‘~~~ ‘i l!.. r~~~ .s rI~E~~ t E ~~~:~~~T ~~4 j’,~ =>

- ~~~~ AT r.~J fr ~~~~~~~~~~~ ~~~~~ ~~~~~ / . -A  I .5 ~~

T~ \~~~j~\1I ’% J  tM~~E’ i -~~~~S~~~~~~~~~L

— _____________________

I~ .
- — —S 

.

I 1 ~~

4~

— 
~~~~~ ~~~ COK ~~~ C~~~L ~ A •~~E~~T F~~~ ~~~~~~~ ~~~~~~~~ ~~ 

~~~~~~~~~~ $.

F~~. T~~~ LE.~;t~~ L~~~~LLIlc~~ c~ A F.~
5 1r~~~~~~~ ~~

¶ 1 ~ ( C\J f ~ ,~~ ~ N~ALL~~~~ ~~~~~~~ ) ~~~~~~ ~~~~ A ~~~~ 
-
~~ .r/. :;

~~~~~~~~~~~~ l~~
- (  ~~

(.- I  ‘)

--

~

-

~

-— ~~~~~~~ S SS 
~~~~~~~~~~~ S S~~S~~S 

~~~~~~~~~~~~~~~~~ ~ S S



r

SUBJECT ~A~’\ ~AFET~ J L l T ~~-~ t..1 S

P A - 1 ’~S7 ~~A ’~’\
BY W~~V DATE ~~~~~~~~~ PROJ . NO. _ _ _ _ _ _ _ _ _ _ _ _ _  ~,CONSULTANTS.

Engineers • 3ec c~~s~s • 
S

CHK D. BY ~~ L 13 DATE t’,, — Z — 7? SHEET NO. — OF 
________ Environmental Scec :a iist~

~~~LLL\NA~( CAP IACLT’~ç ~~~~~~~~~~~~~

T~~ P~r~~c .i.~ AL. 
~~ &~~ LL~,,A’-f Ls ,~ •.~r’~~~AL

~~C_~ ~~~~~~ , V E~~z c A L  ~~Z~~Ei~ T1.I~~~~
A 

~~~~~~~~
“ 0L I— L E.T P~ p~ . o~~0L~~c- ~~ D~~~r~~&. i~~~~, r r ~~

C ~~~~~~~~~~~~~ ~~~~~~ ~~ ~~ C A C ~~~’~’ C~ ~~~
Ok.. ~~~J CZ ~A L 5PIL LwA’.f 1.s ~~~~~ A~~~L)T~ /Z3~~F~ ~~~~

0F T~-lE ~~ A,L~ ft1E,Uy ~~~ ~~~~~~~~~~

~~~~~~~ CF T~—4~~ .5E~Yr ( E  LL.~vA~( .

5 P ILL VJA ’I’ CA 1~A CLT’-( L~~~ /~~E~~~GES~~~~~~(
’
)

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ C..\L~~

VE~E?A?Eb ~~~~1H

“5/

— C s ~~-~~~~T~~~~ ~ F •~~~EA.jC.~ ~~L.~~.’i’~~1 ~~~ 
~~~~~~~~

~~~~~~~~ ._F.~ ~~ S .: - :  5 :. ~~~~~~ ~~~~~~~~~ - ~~~~~

~ E~ T14 Pt~i~-

(

_ 

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

S ~~ L~~~~r~~G ~~~~~~~~~~~ ~ ~~~~~~~~~~ ~~~~~~~
• S 

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

- 

S .4 S



SUBJECT ~~~~~I~V\ :A~~~F~T ’ (  r~~ ’ . 2P-J -

( _ ( ~~(~~~ ,V’l

av _ _ _ _ _ _ _ _ _  DATE -~~~~~~~~~~~~~ ~~~~~
‘ PRO.L NO. _ _ _ _ _ _ _ _ _ _ _ _ _ _  

____  
CONSULTANTS.

CHKD. BY ~~~L I3 DATE ~.. - 

~~
—
~

7 SHEET NO. ~~ 
OF 

_______ d r me :a~~~ ec:a:: :

~~~~ THAT ~~~~~ 4~J~~~~~~~~( ~~W f r \~ -~~~ ~~~~~~~~~~~ fr’~~~ E~ ~~~~i;~~~

rrc.AL. -
~~
-

~ 2 -~~~ •~~ J’~S ~) &~ ~~~~~ ~~~ ~~~~~~~~

~ ~~~ 5~~~~~ ’

ø~~~~~ ~~~ ~~~~~~~~~~~~ 
‘
~~ -~~~

~~~~~~~~~~~~~~~~~~~~~~~~ 
S
~~ -r~~~ I~~~~~/’~.5- \ .~~ - Z f  ~~

~~~ ~ L~ ~r ,
C~~:r ~~~AL. \J EL~~CI T ’ I’ ~ ~~~ ~~~

~~~~ ~~~~~~~~~~~~ ~ ~~ I~ P-r •4-~~~

?..
~~~‘ 

-~~ 4) ~~~ ~~r~~uiZ~~~
) C~ ~~~~~~~~~ 

-
~~ ~~~

~~~ A.C..E. ~~~~~~~~~~~~~~~~ ~~~ ~~~~ 
( ~~~~~~~~~ - ~~~~~~~~ C,~. ~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~

~ ~•4~~ - -
~~~ -

— P~ T~~A~~ E~~~:~~~~ AL. ~~~~~~~~~ 1: ~~~~~~:~~ ‘ -~~~ ..J

~~~~~~~~~~~~~ ~~~ = ~~~~~~

-‘ — ~~L~. W / ’~~~
5
~~~/ --~~~E A~ Sf~~~~

? S
~~~~Ll~~~~~~~~~ ~~~~~~~ 

— S ~~~~ ~1V~~~~~~
- S _~ ~~•‘

2~~~v~f j _  ~~(::~~~~~~ ‘ .5

-
~~ 2~~~~ (

l C ~~~# ~~~~~~~~~~~~~ :~~~~
‘(

~~ ~:- ~~~~~~~~~~~ I S ~~ 

j

l..Sf . ~~~~ _ Y _
— :. 9. 4 -c~-~- “: ~~~~~~~~ 

l:~~~4~~ 

-

~~~~~~

~~~~ 
‘
~~ (:~~~~~~~ i I ~~~~~ - ~~~~~~~~~~~~~~~

— i~~ ~1 — I ~S 
—

___ — / ~ - 1 — I — I • • ~_ — —

S ~~~~~~~~~~~~~~~ • S~



- 
~~~~~S 

—
~

SUBJ ECT ~\4~ A ~ A F E T ’ (  ~~~~~~~~~~~~ -~

~ A - ~ -7 ~ A W\ S 5~~~~~~ 5 —

~

BY W ~ V DATE .5- 2~~- ~~ PROJ . NO. - 
~~ — s z~ ~~

j  CONSULTANTS.
Engineers • Geologists •

CHKO . BY ~~ ~~ DATE — 2. ?~~ SHEET NO. 7 OF ________ Environme nta l Soecialists

> C VIA  T~~ A A ~r~~. S

-
~~

~ l3•4~~p .

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

5 -

C~ # E~X. T~ .~~ E 1F C2 ~1rTOAL ~~L~~W Ac~~~~LC( ~o~~s C~#~’7-~cL

~~ A i~&J~ L ~~~~~~ ~~ fr i~-~~\ C.o’...Yre~ L ~ EC TrJA.J ~~~~~~ ~~‘ A

~~~~~~~~~~~~~~~~ SL~~~~~ C > CL:rr~ AL ~ L~~~E )

~~~~~~~~~ ‘.L-~.P~~ C~r~ 1~E I~~~~~ ~~ f I’.~A.tL& S

~~~~~~~~~ (~~EF !~~, P~ ~~~~~
2.

• / ~~~‘
~~ L /I4.

~ ~

~~~~~~~ Sc. .Zrt~AL  ~~~~ C~~~~E~~~~~t~r~~ - /~.

\~4I.rl-~ L~~C~~~T~ ( ~~~~

S A)E S~ c..r~Z. - ~~~~~~~~~ ~ A~~E ’~ ~~j

~~~~~~k ~~Lr ~ ~~~ A,,~~ ~~~~~~~~‘~~~~ IE

Q~ T A A ~ c..~ ~~~~~~~~~~~~~~~~~~~~~ ~~~
. 

(
~~~F S~ :7-! :

1~~L ~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~ S : S :~~~~~~~~~~

~ /Ci~ + ~~~~~~~~~~~~~~~~~~~ .~~) ~
. 

~~~~~~~~~~~~~~~~~~ 
: - . .‘

~
- 

~~ ~~~~

r ~~~~~~ (l~~-4 ~ / 
~5 2

.~. ~~~~~.. ‘~~ L / j~4 i (s, ..) - J ‘:~~ ~~~ j

< c~ 
2-7 ~ -/ ~ -

(
~~~•:- ~~~~~

I � C~ :’rt~ A L  FLo~~ ~~~~~~~~~~~~ 
f5~~~~~ 

~~~~~~~~~~~~
SP~~LLt. .s.~A’-~ C ’ x ~’~’ ~ 1C. 4~~ c~s 4

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



SUBJECT ~A N’\ SAF~ T”( Ik~ . P PC TT~ ‘~.J ~
~~~

, _ ( ‘
~~~~~ 7 ‘/ ‘ t’l ~~~

BY W ~TV DAT E 5 -21-  ~~~ PROJ . NO. ~~~~~~~
- c~ ‘i- ~~~ 

jCONSULTANTS,
Engineers • Geologists •CHK D. BY ~~~~~~~~~~ DATE (.~ 

— a 7~ SHEET NO. ~ OF I 
~ Environmental Specialists

~~ ILLWA(~ RKrZA3C- CO~~V E (E~~~~~E’.JCy)

cMP~
-r~~~ )re~~&)4w( 8’ t-~~C..-j  \J~~A TNE T~A~ff ~~~~ 4L

r~..ATtV ~ C~~ v ~ )2c urt~~~ , 8 AS ~ ~~ 0 A.) Tk P ZLLWA~f

C-EoMEr~’( A~ P~~~~EI~-JTE~ Cki SHEEr -.~~~~~~. T~~ EAP~~~.~~~ AL

~~~~~~~~~~ C~~~~ LN~-E~. ~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~
A WA ’( ~A rLA.~. Th T~~T ~~~~~~LII~J~~~ OL. ~~ e~ TS

~ A~-.%~ 7 (sEt ~~~~~~~~~~ 

.
~~~~~~~~~~~~~~ S 

- ~~~5 5 5~~~~~~~~~~~~~~~~~~~~~’

S — S S 

• •
~~~~,_ 

•,~ •
~~

S S I••3

I ~~~~~



DOW t~4 ~S r ~~~~ PA ~~~~~~ 
c) TI ~~ ~ ~.crL~N ~ 

q oF

( 5 5  
S - S

5 5 5 - - - S 5 5 55 ~~
0 -

~

_ _  _ _  _ _ _  
0

—— ______— . -. -~~~~~~~~~~~ — -— S — . - —
‘I .-.S ~ ~~~~~~~~~~S ..~ C —  w

~~~~~~~~~~~~
S ó~~~’~~~~~6 ~~~~S 

S~ L~~ . —I~~~S — ~~~~~~~~ S_ _  — - S S S 71 LU~~~~~~ S ~~
S 

\ ~~~~~2 ~~~~~ ~~- -~~~~ 5 - ~-0  .
~ QS ~- , t

~.I 0 C 
~ 

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

~~~~~~~~~~~~~~~~~~ L~~ ~ t - Z
~~7 0 LU

S 5 5 S S _ S S S S S S _~~~~~~~ S S S S S S S S tLJ o ~‘.2
S = 

- - \ $ 2  ~~~~~~ ‘ < 2  ~~~2 U. 0
- U . S  ~~ < S S~~~~~ •S ‘ —...i~~~~~ s i —  ~

S S \ ~~~~~~~~~
5 ‘.5. O~~~‘.‘ 0 2

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ SS S S_ S _ S S S S S  _~~~S~~~ S S S S S~~~S S~~SS ~~~~~~~~~ S S S S S 5 - 5 5- -
53 ~-

.3 -C.

_I-~-~ 
- 

I U

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

N

N

S 
I , /

I

- 2

/ 
—

/

i 
/

S S~~~~~~~~ —S S — S  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

: -~ 
— I

—5--- —5 
— - 

~~~~~~~~~~~~~~~~~~~ 
4



~~~~~4.~ThEAM ~~~TtJ.)& ~~~~~cTTI~)P~~~~, ~~~~E~~ T to ~~ tO

S 

j

s 
S S - S - S ~~_ S  S S _ - -~~~

S 

d-

-

~~~ 1 

5 5 5 - S

- S - S 
SSSS

S S~~~~~~~~~ SS 5 S 5 S~~~~~~~~~~ 5 5 s 55 ~~~~~ - - -~~~

~~~~~~~~~~~~~~ ~~~~ 
- S S

~~ 
~~~~~ / 5.

_ U~~~~~ S 5-- - - - - 5 - - 5 - I 
-~~~

• O t ,11 o~~ I ~0
0~~~—

• -

‘2. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - ;
t_4 ’—’~~~~ ~~~~~~ —

- 
h’ -’ ~ -

- -  - ---- - -~~~2----- - —~~- - - - - - - - - -  5
55 5 ~~~~-. iJ~~ ~~~ 

:

_ 
—

S S - 2’~~~ -~ a 2U. S
S S S S S S S S S S Q  5 5 - - - S S _ _ S~~~~~~~~~~~ s S~~~5-S S S S S~~~S -- - S ~~~~~~~~~~~~~~~~ 5 5 ‘~~~~ S - S S • -~~~

-

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 5 -~~~ -- ~~~~~~~~~~~ 
-

~~~

—
S 5 5 S 5 ~~~

\

~ 

I

~~~~~~~ 
/

S 

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

~~~~~

7 ~~~~

‘ 

n

n ::
1~ 

~ 5I~

’

~

$ 1  /

/ -& 

I

/ ,

5

* 
(_ ~ j , (1O~~~S173 (~M (10 v(~~U S

S 
S 5~~~ 5 S 5 • 5~~~~~~ 7~~~~ 5~~ 5~~~S S S S

5, -I

~~~~ ~~~~~~~~~~ “ S I



— S -- S S-

F

( 5

- APPENDIX D

PHOTOGRAPHS

Ii

~~~~~~ - S

S

5 5 5 5

________ 
J ~~~~

5
.S

S

— .•~ ‘,— 5555 _‘
_* ~~~~~~ , 

-S - —

_ _ _  

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



-
~ ‘F

1-

~~~

.

~~

-
. 

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

“

: - ,
________  

I I&
~~
I

~~~

.

I J~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

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

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

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

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

___  
-.4 .

____  - -~~~~~ ,,.t.

_ _ _  

-
‘ 

.
‘. 

S

.

_  
_  

~~~~~~~~~~~~~1



I
C--

APPENDIX D

PHOTOGRAPHS

- 
55

;

- 

1 

~ 

_ _ _ _ _ _ _  _ _ _  - 
L-

- 

~

- 

~~~~~ S~7~~
• 

••; ‘~
‘ - - S :~~.: 

5— - --5 
— ‘

S 
-

~_~~~~~~~~ _ _  ~ -.5



‘
5

>iW
0 .~ U

C)
a) (a C)
~~ C ) 4-4 ~~ 4.3

4.3
W O E  C)EZ (a ‘~~ W E
C) C) ~4 W O

(a
4J U-1

~~~4.3 U) 0 U (a
4.3

U
~4-4 E 4 . 3 C )  (a

~~~~ —4 C)
4J ,Q 4J ~~ E U

0 .~~~(a —4
~~ 0 0.

‘—4 ( U —  U)
.Q U)

>1 a) Sa ) . ( a  (a 0
-4(a r’4

W a )  -4 .~~ -4 1-4
O .~~~1-4 .,

~~ 4J.~4 C)
04 04 U)
U) I4.1~~~4~~E’~i 0 • a) S

~~ O a )  ~~i (a  ~~0 ~10 a )  S
E U-I 0 ~~~~~~
~~ a) C) . , . 4 C ) ( a  ‘1.4

0
( a W O I-i

C) O a ) ( a
~~ U ) 0 4  E .  04E~~ C)
U ~ a ) 4 3  a)~~ 4 .-4

.4.3 ,-4

~~ ‘~~ ..c E  ~~~~~ E4.3 4.3 .~~~(a U) ( a .
>i (a

4-1 (a ‘1.4 Q 4 . 4 a ) C )
0 0 0  .~. ) C )

S ,-4 a) . . 4 . 4  U)
C

U ” 0  C)~~I-I ~~~~~~1 04 1’4 ...4 Q • C ) a )  0 .0
~~ ‘ rj~ a) ~ 4 > U) U) 

~ (a

m— — —— _. 
—

04 04 04

0 0
O 0 0 0

O 0 0 0
04 04 0., 04

-- I

~~\

____________ 5 — - S S _ 5.— - -~~ ‘ ‘•‘ 
~~~~~~~~~~ ~~~~ 

5



111k
— 

~~~½1i~

’

k~~~~~~~~~~~ 

-

I 

- 
I
.. ; ~~~~~~

-
~~ 

- —

~ 

,. .,; -~ 
- I -~ ~

- 
.

~~

.
~

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

~~~ 

: 
~~

S 
—,— 

S 

~~

__

- -~~~~~~~ 
. - 

1 .
;~~~~S~~~



I-

04
O E>i C)

CU) 0 a)
>1

4.3 U 4.3
C U)~~~~~1-4
C) C 0 4 W  ‘4.4
E ~~ W 4 J  0

o C ‘-I
C C)

43 ‘-4
C) 4 3 U )  (a ‘U
.C . 4  .5.4

C) 4 J a )  ‘0
.C 4J U C

E ~~~4i~~~(a C .0
C) O C  —4

-4 a ) 4J  a)
4) ( a U C  .C 43
U) ~~ C) 4.3 C)

0 0
1.4 C

C) ~ .0 0” 0
1.4 0

.1~ 0” O C)
C—I 43 .4.3

4 4 . ~~C 0
O C O O ”  C)

• ~4-1
C 0
O 4-’ (a - ‘0

a ) 4 3 C)~~~ 4 . 3 .  a)
43 ~~ C.C ’-4 C~~ i 4.3
0 U4 .~r.4 Q ) ( a  (U
C) a)~~ “-1 4i~~ 1-4U) 4-) .~~O 0 4  0 •Ur.4

0.0 U )~~ I U 0 4
0.,.4 O W C O  4.3 W r-4
04 0 W a )

04
W.C X 1.4 C C  a ) U )
C 4.J C) C) - 4 0 )

(a E ~~ o”
~I.i.-4 Q) 0 1 - i  0

‘I-I ‘4’4 0 ’-I . C C )  ‘4-4 C
0 0 (U C) U ) E  o w

C) 0”
C) U O U  U C )  C ) a )

.5.4 ~ I ’-4 .C> i  .,.4~~> U ) E~~.Q

LL~ ~.O N

04 04 04 04

0 0 0 0O 0 0 0

O 0 0 0
04 04 04 04

S L.t’S - 5 5 5 4 .~535 _~~~~~~;,5 5~ l~’ 1 -  S—, . 
‘S S  - •5 I



~~1~~~~~~~~~~
j ii

~~~~~ 

_
I’i

J1t_~~~~_ I  

N
-I4

—— .

- 

. -S



‘-4

(a~~ 0
V 0) 0
I-I 1-i ~~ ‘ S

(a 0 -

0” 0 U)
C C) 4) >1.,.4 43 4)
.R C) E 9-I C)
O~~4 (U U -

0 0  (1) —4 (a
1-I E

o 0)
>iO U) .C
(a C 4.3 0

0 0”
‘0 C 0 4 ( U

.r4 ,-4 0 -  (U~~ 
S

0 4( U  0” —l
U) QI C (U ‘ 0 4 )

U) .5-4 C ) 1 - i  S
U .~ ‘0 43 0
0> i  0 C) ( U 0 4

0 4 ) 1 - i
>‘O (a .,.4

— I V  S

rn —I
(4) (U • .-4 1-i 1-i

U ( 4 ) 0 )
—4 U) (U
‘-4 (4) 0)
--4 (u cz: U

a) 04 0 4 ) 0 4
U) C 4 )

0 0  0~~Z a ) .  ‘ 00  04
- 0 E  . 4 0 4  W E

E . ( a  ( 4 ) 0 )  010
(U .  0 ) 0 ”

4-I
1- I C  a ) 4 )  .,.4 1.4
4J 0j ‘-4 4-I

0 (U~~ (U
044 .3 Cl O., 1.4 1 . 4 0 )

.C a) 0 ) 1 - i  0 ) 1 . 4
.0 4 3 0 ”  > 0 )

E c U  ‘0 W~~ 0 U )
0 E .-I U ) 0  ,.~~C S

0 1 - i
9.4 9.1 9-i ‘4-1 0

C) 4-1 0 0 )  O’O

0 ) 0 )  U~~~ 0) 0 ) 0 )

>4 )  > 0

0 s-I (‘4
s-I

= = =04 04 04 04

C.J 0 0 0
o o o o
E’4 E-’
0 0 0 0

=
04 04 04 04

0

_  5 5 S~~~~~ 55 ~~~~~~~~ S. ~~~~~~ S 5- -

— _ _

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

. .:



r

rti~ :~~‘~~~ T~~1

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

.

,
- •

.

~~~~~

— 

~~~~ 
S - ‘ ‘ ‘I

.

___ 
:-~j~~~

_ AlL
-. 

‘b

S 5 .5 

‘

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

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

‘ :  

_ _

- 
*t-



C

S~S
APPENDIX E

S~S 5
= 

S

GEOLOGY S

.
~~~~~~~

t

____________ 
-



q.

IGeology

The Upper Bridgeport Dam is located approximately 1.5

miles southeast of Mount Pleasant , Pennsylvania, within the

Pittsburgh Plateaus Section of the Appalachian Plateaus

Physiographic Province. The Pittsburgh Plateaus Section is

characterized by flat-lying to very gently folded sedimentary

rock strata of Pennsylvanian age. Major structural axes

S 
strike from southwest to northeast.

The dam site is located on the northwest flank of the

Chestnut Ridge Anticline. The anticlinal axis strikes about

N30°E and lies approximately 4 miles east of the dam site.

Rock strata underlying the dam and reservoir dip to the

S northwest, at approximately 6 degrees , to a structural low

elevation along the axis of the Latrobe Syncline.

Two major coal seams occur in the area. The Pittsburgh

seam lies above drainage with respect to the dam and reser-

voir whereas the Upper Freeport seam lies approximately 400

to 500 feet beneath the dam and reservoir. The latter seam
S is currently not being mined in the immediate vicini ty of

I the dam and reservoir.2

At the dam site, the Jacobs Creek floodplain is about

1,000 feet in width. The floodplain below the dam increases

in width and is generally poorly drained . The valley is 
S

~s floored with moderate to thick deposits of alluvium consist—

ing of clay , silt, sand, and gravel.
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1Hickok , IV , W. 0., and F. T. Moyer, “Geology and Mineral
Resources of Fayette County, Pennsylvania ,” Harrisburg:
Topographic and Geologic Survey , Bul. C-26 , 1940.
2Dowd James J., et. al., “Estimate of Known Recoverable
Reserves of Coking Coal in Westmoreland County , Pennsylvania,”
U. S. Department of the Interior, Bureau of Mines , Report
of Investigations 4803, January 1951.
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(L LIST OF FIGURES

Figure Description/Title

1 General Plan — Field Inspection Notes

2 Property Plan Showing Upper and Lower
Bridgeport Reservoirs

3 Plan for Revision to Service Spillway Wingwalls
(1894)

4 Plan for Raising Service Spiliway (1894)

5 Details of Emergency Spil iway Return Walls
(1906)

6 Plan of Embankment and Spiliways (undated)
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APPENDIX G

REGIONAL VICINITY AND WATERSHED BOUNDARY MAPS
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