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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 1is 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 topographic
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. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam will
continue to represent the condition of the dam at some point in
the future. Only through frequent inspections can unsafe
conditions be detected 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 spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage
potential.

WS e PP S

s




o

- PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Glades Dam, Butler County, Pennsylvania
NDI No. PA 00804, PennDER No. 10-72
South Branch of Slippery Rock Creek

Inspected 11 May 1979

|
ASSESSMENT OF ;
GENERAL CONDITIONS |

Glades Dam is owned and operated by the Pennsylvania Game ' ?
Commission and is classified as a "Significant" hazard- | 3
"Intermediate" size dam.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District, Corps
of Engineers, for Phase I Inspection Reports, revealed that
the spillway will pass the 1/2 Probable Maximum Flood (1/2
PMF) without overtopping the dam. (Note: A spillway design
flood (SDF) in the range of 1/2 PMF to PMF is required for
Glades Dam. The 1/2 PMF was chosen because the dam is on
the low side of the "Intermediate" size category.) The
spillway is therefore considered "adequate."

The dam was found to be in very good overall condition at
the time of inspection. Several minor items of remedial
work should be performed by the owner as soon as practicable.
These include:

1) Restore the low areas on the dam to the original
design elevation.

2) Fill the eroded areas behind the wing walls of the
outlet structure.

3) Repair the rutting on the crest of the dam. | ;

4) Repair concrete cracks with an appropriate filler
where necessary.
S) Remove debris, when necessary, from the slotted f M‘é
flip bucket energy dissipator. i ]
6) Periodically observe the three slides on the left 1

slope of the spillway discharge channel and take
appropriate remedial measures, if necessary.

7) Develop formal procedures for inspection, maintenance,
and op~.ation and keep formal records of these
items ii

i
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b 8) Periodically observe the minor crack on the left :
: abutment. : 1

In addition, the following operational measures are recommended
to be undertaken by the owner:

1) Develop a detalled emergency operation and warning
system. !

2) During reriods of unusually heavy rain, provide :
around-the-clock surveillance of the dam. \

3 3) when warning of a storm of major proportions 13

5 given by the National Weather Service, the owner

3 should activate the emergency operation and
warning system.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
GLADES DAM
NDI No. PA 00804, PennDER No. 10-72

SECTION 1 - PROJECT INFORMATION

GENERAL

a.

DESCRIPTION OF PROJECT

Authority - The Dam Inspection Act, Public
Law 92-67, authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a

program of inspection of dams throughout the f
United States. |

Purpose of Inspection - The purpose of the inspection
1s to determine 1f the dam constitutes a hazard to
human life or property.

'

Description of Dam and Appurtenances - Glades Dam
1s a homogeneous earthfill dam with a maximum
height of 24 feet and a crest length of 960 feet.
The dam, owned and operated by the Pennsylvania

Game Commission, 1s used primarily for waterfowl
protection.

The spillway, consisting of a concrete ogee overflow
with a slotted flip bucket energy dissipator, is
located at the left abutment of the dam. The

crest length is 100 feet. The discharge channel

is lined with riprap for 130 feet downstream from
the flip bucket.

The intake tower and 54 inch outlet conduit are
located 400 feet from the left abutment of the
dam. Two 3 foot by 5 foot sluice gates (El. 1197.0

kit

feet and El. 1190.0 feet) are used to control the ™~

pool elevation. The 54 inch reinforced concrete
pressure pipe outlet conduit has four cut-off
collars on 26 foot centers along the upstream
portion. A discharge basin is located at the
downstream end of the outlet conduit.

\

Location - Glades Dam is located in Cherry Township,
Butler County, Pennsylvania, approXimately 4 miles
north of West Sunbury, Pennsylvania. Located
approximately 1400 feet downstream from the dam is
PA Route 308. The coordinates of the dam are

N 41° 03.7' and W 79° 53.7'.

1
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Size Classification - The maximum height of the
dam 1s 24 feet. The reservoir volume to the top
of the dam at El. 1211.0 feet is 8600 acre-feet.
Therefore, the dam is in the “Intermediate" size
category.

Hazard Classification - State Route 308 is located
approximately 1400 feet downstream from the dam.
Three homes are located approximately 3 miles
downstream from the dam. These homes are gener-
ally at elevations such that loss of life resulting
from a failure of the dam would not be likely.
Therefore, the dam is classified in the “Signifi-
cant" hazard category.

Ownership - The dam and reservoir are owned by the
Commonwealth of Pennsylvania, Pennsylvania Game
Commission. Mr. Glenn L. Bowers is the current
Executive Director of the Pennsylvania Game Commis-
sion. (Address: P.O. Box 1567, Harrisburg, PA
17120). Mr. Donald M. Schake is the Division
Supervisor for the area.

Purpose of Dam - The dam and reservoir are used
for waterfowl development and protection.

Design and Construction History - The dam was
designed by Berger Associates, Inc. of Harrisburg,
Pennsylvania. The Fowler Construction Company of
Youngstown, Ohio constructed the dam from June 1973
to November 1974.

Normal Operational Procedures - The pool elevation
of Glades Dam is fluctuated throughout the year to
provide for proper waterfowl management. The pool
level is normally maintained at the crest of the
spillway, El. 1200.0 feet, during the months from
December through March. During April and May the
pool is gradually lowered by means of the upper
sluice gate on the intake tower to El. 1198.0 feet
and is maintained at this level until September.
From September to November the pool level is
gradually allowed to rise to the level of the
spillway crest.
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1.3 PERTINENT DATA

a. Drainage Area (square miles) - 22.0

b. Discharge at Dam Site (c.f.s.) -
Maximum Flood (Autumn 1975) = 100
Ungated Spillway Capacity
(Top of Dam E1. 1211.0 ft.) = 12,200 ]
c. Elevation (feet above Mean Sea Level [M.S.L.]) - ]
Design Top of Dam - 1211.0 1
Minimum Top of Dam - 1209.7
Normal Pool - 1200.0 |
Maximum Pool (Phase I Analysis!) - 1207.6 |
Spillway Crest - 1200.0
Streambed at Centerline of Dam - 1187.0
Maximum Tailwater - Unknown
d. Reservoir (feet) - ‘
Length of Maximum Pool - 21,600
Length of Normal Pool - 18,500

e. Storage (acre-feet) -

Normal Pool (El. 1200.0 ft.) =- 1350
Top of Dam (El. 1211.0 ft.) - 8600

£. Reservoir Surface (acres) -

Top of Dam (El. 1211.0 ft.) - 1480 ]
Normal Pool (E1l. 1200.0 ft.) =- 390 4

g. Dam -

Type - Homogeneous ;
earthfill
Length (feet) - 960
Height (feet) - 24 ’\.
Top Width (feet) - 20
Side Slopes - Upstream = 3H:1Vv2
Downstream =- 3H:1V
Zoning - None
Impervious Core = None ]

!See Appendix D ;
?Horizontal to Vertical |




Cut-off - An embankment cut-off key was installed
just upstream of the centerline of the
dam. The base width is 10 feet and the
depth is 5 feet.

Drains - None
Diversion and Requlating Tunnel - None
Spillway -

Type - Concrete ogee overflow with slotted flip
bucket energy dissipator

Length of Crest (feet) - 100
Crest Elevation (feet M.S.L.) - 1200.0
Gates - None

Upstream Channel - Earth-lined approach channel
at El. 1196.0 feet.

Downstream Channel - Riprap-lined for 130 feet
downstream from flip bucket.
The elevation of the riprap
is 1190.0 feet near the flip
bucket and the remaining
trapezoidal earth channel was
designed with a one percent
slope.

Regulating Outlets - The riser tower has two 3 foot
by 5 foot sluice gate controls (El. 1197.0 feet and
El. 1190.0 feet) for drawdown purposes. The outlet

conduit is a 54 inch inner diameter reinforced concrete

pressure pipe. Four concrete cut-off collars were

installed on approximately 26 foot centers along the

116 foot long conduit. The flow then enters a dis-
charge basin and the outlet channel.
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SECTION 2 - ENGINEERING DATA

DESIGN

The review of information for this dam included Pennsylvania

Department of Environmental Resources' (PennDER) File

No. 10-72. Included in the file were a microfiche copy

of the correspondence and reports and a full size copy

of the original design drawings. The microfiche contained
the following information:

1) "First Interim Report for Glades Dam, Butler
County, Pennsylvania," by Berger Associates,
dated February 1969.

2) "Hydrological Study Pertaining to Glades Dam
and Reservoir, Glades Waterfowl Project,
Butler County, Pennsylvania," prepared by
Berger Associates, dated May 1969.

3) Dam Permit Application Report prepared by
PennDER, dated 11 May 1973.

4) Various construction progress reports, corres-
pondence, and construction inspection reports
by PennDER personnel.

"As built" drawings were forwarded by the Harrisburg
office of the Pennsylvania Game Commission. Some of
these have been included in this report as Plates 3
through 8.

CONSTRUCTION

During construction of the dam, a resident inspector

was provided by PennDER, Bureau of Engineering and
Construction, Division of Resident Supervision. In
addition, occasional visits were performed by representa-
tives of the Pittsburgh Region of PennDER. Modifications
from the design drawings were incorporated into the

"as built" drawings.

OPERATION

The operation of Glades Dam is the responsibility of

the Pennsylvania Game Commission. No formal operation
procedures or records are presently maintained. Histori-
cally, the reservoir is maintained at the normal pool
level except during the waterfowl nesting season (June-
August) when the reservoir is drawndown 24 inches.

5



2.4 EVALUATION

a. Availability - The information is readily available
from PennDER's File No. 10-72, the files of the
Pennsylvania Game Commission, and Berger Associates
of Harrisburg, Pennsylvania.

b. Adequacy - The information available is adequate
for a Phase I Inspection of this dam.

c. Validity - Observations and measurements performed
during the visual inspection did not indicate any
deviations from the information on the "as built!"
drawings.
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SECTION 3 - VISUAL INSFPECTION

FINDINGS
a. General - The dam and its appurtenant structures

e}

were found to be in very good overall condition at
the time of the inspection. No unusual weather
conditions were present on 11 May 1979 during the
inspection. Noteworthy deficiencies are described
below. The complete visual inspection check list
and field sketch are given in Appendix A.

Dam - The embankment had good vegetative cover on
both the crest and the downstream slope; the
riprap on the upstream slope was in good condition
at the time of the inspection. No seepage ov

signs of instability were observed on the embankment.

However, the level survey indicated several low
areas on the crest (see Top of Dam Frofile, Sheet
3 of 12, Appendix D).

Appurtenant Structures - The overall condition of
the appurtenant structures was good at the time of
the inspection. However, minor debris was present
in the slotted flip bucket energy dissipator.
Cracks were observed in the right training wall of
the spillway. The wing wall of the discharge
basin was separated from the head wall of this
structure and minor erosion was occurring behind
the wing wall. Three slide areas (see Photos 11
and 12) have occurred in the slope adjacent to the
discharge channel of the spillway.

Reservoir Area - No problems were observed in the
reservolr area.

Downstream Channel - Two discharge channels were
excavated during construction and come together
approximately 500 feet downstream from the dam at
the original streambed. Approximately 1400 feet
downstream from the dam is the roadway embankment
and culvert for PA Route 308. Located approximately
14,000 feet downstream from the dam are 3 homes in
low=1lying areas along the South Branch of Slippery
Rock Creek.
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

There are no formal emergency procedures in the event
of impending catastrophic failure of the dam. The dam

is visited frequently by personnel from the Pennsylvania
Game Commission.

It is recommended that formal emergency procedures be

prepared, prominently displayed, and furnished to all
operating personnel.

MAINTENANCE OF DAM

Routine maintenance is performed periodically by the

Pennsylvania Game Commission personnel on an as-needed
basis.

MAINTENANCE OF OPERATING FACILITIES

The drawdown facilities are operated several times a
Year as a part of the normal operating procedures for
maintaining the reservoir at different levels for
waterfowl protection. Maintenance of the facilities
is performed by the Pennsylvania Game Commission.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There are no warning procedures in the event of a dam

failure. An emergency warning procedure should be
developed.

EVALUATION OF OPERATIONAL ADEQUACY

The condition and maintenance of the dam is adequate;

however, formal procedures for inspection, maintenance,
and operation should be developed and recorded. Formal
records of the maintenance and operation should be kept.

SISSPEN
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

Desi Data - Hydrologic and hydraulic design
caIcugat1ons were obtained from the files of

PennDER. The spillway was designed in accordance
with the Pennsylvania "C" Curve and was therefore
required to have a capacity of 580 c.f.s. per
square mile of drainage basin or a total capacity
of 13,050 c.f.s. One year and l00-year frequency
storm hydrographs were also developed and routed
through the reservoir to determine their effects
on the reservoir stage and downstream channel. A
hydrograph with a peak discharge equal to the "C"
curve discharge (13,050 c.f.s.) was also developed
and routed through the reservoir. The results of
these three routings are as follows:

Peak Peak Max1imum
Storm Inflow outflow Reservoir Elevation
Hydrograph (c.f.5.) (. L. 8.) (feet)
l-year 782 350 1201.2
100-year 5400 3000 1204.4
"C" Curve 13,050 8500 1208.5

These storm hydrographs were developed by using a
unit hydrograph and appropriate rainfall amounts
from Technical Paper 40 (U.S. Weather Bureau).
The unit hydrograph was developed by comparison
with stream gage records for eight streams with
similar drainage basin characteristics.

Storage-discharge relationships for the reservoir
and spillway were also obtained from the design
information. The spillway discharge rating was
independently evaluated to determine the effects

of the tailwater elevation. The rating calculated
by the designer was found to be in close agreement
and was therefore used in the flood routing analysis.

gﬁggrience Data - No major floods have occurred
since the dam was completed in 1974. According to
the owners of the dam, the reservoir rose to a
level approximately six inches above the spillway
crest in the Autumn of 1975. This corresponds to
a discharge fiom the spillway of approximately 100
c.L£.8,

AT




TR Ml e s Y

Visual Observations - The low areas cn the crest

of the dam could have a minor effect on the hydraulic
capability of the reservoir. No other conditions
were observed at the time of the inspection that
would indicate the dam and appurtenant structures
could not operate satisfactorily in the event of a
flood.

Overtopping Potential - Glades Dam is classified

as a "signiflcant" hazard ~ "Intermediate" size

dam requiring evaluation for a spillway design
flood (SDF) in the range of the 1/2 Probable
Maximum Flood (l1/2 PMF) to the Probable Maximum
Flood (PMF). Since the dam is on the low end of
the intermediate size category, the 1/2 PMF was
chosen as the SDF. The hydrologic capabilities of
the dam, reservoir, and spillway were evaluated by
routing the 1/2 PMF through the reservoir with the
aid of the U.S. Army Corps of Engineers' Flood
Hydrograph Package, HEC-1. The 1/2 PMF hydrograph
developed as part of this analysis had a peak
discharge of 14,975 c.f.s., using a total storm
runoff of 12.5 inches. The results of this routing
indicate that the dam is capable of passing the

1/2 PMF with a maximum reservoir level of 1207.6 feet
or 2.1 feet below the minimum crest of the dam.

Spillway Adequacy - The dam, as outlined in the
above analysis, 1s capable of passing approximately
75 percent of the PMF without overtopping. The
spillway is therefore considered adequate according
to the recommended criteria.

10




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - No structural inadequacies
were noted during the visual inspection of the dam.

b. Design and Construction Data - According to the
information in PennDER's files, the slopes have

, satisfactory slope stability safety factors for

| the dam as constructed and the type of material

i available at the dam site for construction. Based

i upon this information and the visual observations

i of the dam, it is concluded that no further assess-

' ment of the structural stability is necessary.

c. Operating Records - No formal operating records
are maintained. There is nothing in the operation
procedures which indicates cause for concern
relative to the structural stability of the dam.

d. Post-Construction Changes = No changes which would
affect structural stability of the dam have been
made since construction was completed.

e. Seismic Stability - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States," Figure 1, page D-30, "Recommended
Guidelines for Safety Inspection of Dams." This
is a zone of very low seismic activity. Experience
indicates that dams in this zone will have adequate
stabllxty under seismic loading conditions provided
static stability conditions are satisfied and
conventional safety margins exist. Glades Dam has
been shown to meet the conventional static stability
requlrements, therefore, further consideration of
the seismic stability is not warranted.

11




SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety - Glades Dam was found to be in very good
overall condition at the time of inspection.
Glades Dam is a "Significant" hazard-"Intermediate"
size dam requiring a spillway capacity in the | 9
range of 1/2 PMF to PMF. The 1/2 PMF was chosen | 4
as the SDF because the dam is on the low side of | 3
the "Intermediate" size category. As presented in
Section 5, the spillway and reservoir are adequate
to pass the 1/2 PMF without overtopping the dam.

|
1

1
|
b. Adequacy of Information - The information available :4
and the observations made during the field inspection ,
are considered sufficient for this Phase I Inspection |
Report. ) ;
c. Urgency - The owner should initiate the action T
discussed in paragraph 7.2 as soon as practicable. | 9

d. Necessity for Additional Data/Evaluation - No
further investigation 1s necessary.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection revealed certain items of remedial work
which should be performed by the owner. These include:

1) Restore the low areas on the dam to the
original design elevation.

2) Fill the eroded areas behind the wing walls
of the outlet structure.

3) Repair the rutting on the crest of the dam.

4) Repair concrete cracks with an appropriate
filler where necessary. ‘\\1

S) Remove debris, when necessary, from the
slotted flip bucket energy dissipator.

6) Periodically observe the three slides on the
left slope of the spillway discharge channel
and take appropriate remedial measures if
necessary.

7) Develop formal procedures for inspection,
maintenance, and operation and keep formal
records for these items.

12
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8) Periodically observe the minor crack on the
k, left abutment.

In addition, the following operational measures are
recommended to be undertaken by the owner:

s st e i gl ey

1) Develop a detailed emergency operation and
warning system.

2) During periods of unusually heavy rain, ;
provide around-the-clock surveillance of the |

dam.

3) When warning of a storm of major proportions
is given by the National Weather Service, the
owner should activate the emergency operation
and warning system.







|

@ GLADES
DAM

8L I

.

(U qA'\

4 MILES

4000 5000 6000 7000 YARDS

IZOgO 1SO00 18000 FEET
4 S KILOMETERS

PLATE | LOCATION PLAN
GLADES DAM

?

i st

Py




T S
V df U
!

4
0 i
\ _ \

) W
el i et A a
o W NI el ) wl

v

>

<

> w §

o w |

8y = _

~] -0 5
wd q

6000
0
S

. . 3
e L T PP NY T W

5000
1S000
7)

s \
=¥
= AN
h-...—.-u

J
s
.
)

Huw.\. o

PRI
4000
] 20?

BN o)y
e
N e W deans

A%

. —(‘mjiil

=
@-‘.

GLADES DAM

2000 3000

6000 9900
PLATE 2 WATERSHED MAP

1C00
000

0
[¢]

1000

—— - - - AL 0 B Bt b SRR B AR




i S Rt

i)

b

L S e LR LR

o \
E. A FIELD DENSITY TEST RESULTS \
a3
$ies| ¥ REFERENCE _OF DRAWING _PLATES \
~ §§ § —— e e TULATES
! 2FISYIRS DRAWING
lawre (@) sra |orrser| ecen s S3(83 DESCRIPTION 0.
3 N ! Bl B SECTION A-A 0-3 9400
s LT e secrow o-8
3 i3 X /e 35 ‘AL 1300 1 4 i A i .
D BT2 20/ 43R4 111909 112L7 34 T SECTION 1-1 0-9
(9 2He /e /4 RE 1130 IIT 177 /35 SECTION 2-2 0-9
9 ATS 440 3Pt 111820 9205 i3] 166 \@ M Removed £ Meplaced SECTION 3-3 0-9
574776 6:00 am | 13/5 8348 /58 /66 \@ M Pemored £ Replaced SECTON 4-4 -3 .
ar 7 g400 3740 (1377, 1237 155 | /4 SECTION S-S o6
47 8 So5) 40°RT | 1/917 8920 /64 | 166 |® M1/ Remored £ Replaced SECTION 6-6 0-¢ 8400
$/9T9 4020 THI (11282 89011 158 | 166 \a Mt Remeved { Aeplaced (Again) ggcTioN 7-7 0-¢
S 2 4+00 10'R¥ | /31T | 107€| 155 1766 N, o e :
9975/ 030 45 A | //3/3 | 944|135 | /é6 Phstipesin WALL :'.' ;
9247272 5440 2/'Mt (17942 i020| 164 | /66 LEFY WALL g
E JMI I 4ec0 € /975 96g| /79 | /66 OGEE SPILLWAY wALL s-3 e
(el 4 4050 € 11336, 939 /33 /66 INLET CONTROL TOWER s-4 i b o
L0475 £e02 /7P J20/3) 9390| 146 /66 FOOT BRIDGE & OUTLET CONTROL $-35 e
(477 5 7050 7 RP 12232 | 994 143 /66 noo‘/
AT 9080 &M |/2/24 956 144 | 166
738 7020 € (15299 998135 (14 T g
Wi/ 719 G020 4°Lr /223 985|145 (/66
Wi 2000 K 352 998 1132 135
WATI2 2025 &°UF 1120/8 987 | 145 135 ;‘ ey -
Wig 7Tl 1e93] & 1934 96/ | if6 IS =
W8T 2050 800 /2924 994 | /47 IS | 9
3 €3 %4 ge08 27ir /377 J6& . 95 /32 { =
; IS Jes i AT «u:ouoTL ,; ::.; & Additional Compaction Carrred Sut L@r—:’—\-d
7 3-426 1087 (34 (244 38917122 (/4 : / 1
ﬁ, . T 743 w340 1 779 | /46 |@ Additional Compaction Carried oul ~N
627427 iv80 SR "y e —
Goeiiceds | K 72N0 87T 106 | /59 ® 0L Memoved, Replaced ¥ Compor =
045 2ejd | K Li230| 955 /51 [159 A
G oM deds, B 20721985199 /59
El ek i
11 1 $400 '
——
3 S
© NCyy
. e T3,
R
S

Note:  Tree remeval weludes all tress 4°m diamerer or greater.

~T |
Lot of Cleormy )/ {';“5{:»7*

and Grebbng

A
NOTE: 4© COMPACTION TEST
NUMEBER £ LOCATION

NOTE: A Indicates Ag Bult Informalion II-8-74

»



—M»«nwtr"

sy e

<t <
R

4

-

’ v

’\lmuf of Werd 5‘ . C il

NT

—_— ’
BT
. L

3

oo

\2 Ry
——-'A\ S ——,

»C simit of Tee ’e-::;—éhg"
Ay —im NS ; = £

\ 8
g Al v B, - — —
\ \ \ \\J\ '\\\ \\ S R o T T it e i
o ~ . o g R g, O —_— e
s AN 20, o -~ - — e e oo e -
AN BN SN = i
= - \ \\,203\\ e R DTS .
\ N ~ -~
. < B P ~ S o AR s SO T
\ \ '20, {24 - T i20a -
3 s T o e ki g P
K \_-*\:. .——:v__\_——\k -\\. : e —_ i - -
\; e S '»‘»\ i . __.'--—‘—"
A e e
NN i e e o
——
b S R
[ 4 — T - : 202 g
\ ‘w}\ e | 4 P’:‘ 120 47 07 e A4'.,-.2,.., £ 1204
e g P = > S .
\\'\ \\ — 4 } I”, \'ZOO—-;’-
e — | —
e g Wy 0 {08 g
- et ST E B st <3
- — ? < | g B ST
- M !
- : \ . “"/
f" Lot Clcarmg and @'“’j_,_\ B il R I i
F——ono———~~~\\ F. i
k::- TS — 198 — —— —
! E i [ o) ’4 lntfffhm
- -~ —d= P -
\\y/u-,r L ot g nepr Erp T T e
@n G\-“»v’ -~ 4= \ —_———
—— 119, . ZJ _Jh’-}-,
. T na b0 VP
T i | —a FOR DETAIL OF CONTROL
\\ e, < . WORKS SEE DWG NO. D-6 ‘
& ! Lerae? of Cons?rwechion
3 »i /72 3
i 2 *
‘ § &% ’/urw 50" poch :,ha
- Jfr =
19 com 'A-w R
".P‘ r-570 o
p ' { S =
OUTLET CHANNEL >y };.r / ,.’;\’E“
(CONTROL) ABE 122 '
Aity L_T"WER_,_L.._,_..- L‘,{// :
<7 B - = I
e Y _”J?* 3400 l T TR o Ak
F “rpe = e g
-9 4 NTAKE- CHANNEL™ T4 — o= — ==/
- = | ! F (CONTROL) it :L & X _/
/0 iy - : | - ' --\\".J-/
(54 P W~ N 04 «fs— _ K. J
S B e o |
:,;-‘f-—‘_—:tm?—’___.—um—"-”‘"” B BRI £ \ PLATE 3
e pee— || T GRS b —q | } - = ¥ /
¥ =il P —_— R DA -
i VT -/D k\ 1Kl ,,;,/ SOILLWAY APPROACH —» . .
e ' = = Y 2 — CHANNEL e
Pniaar © 0+88 ¢ DAMe Yok )’ Lowmst OF Ciearme g
\/a;.' ae HANNEL 5400 § SPILLWAY LP ~ Mo L "
N0 _— CHANNE| ————y — 4 pe 27 o 4 —
< . J s -ocr— A RS, T . e \*Y ot
S \{‘ "t RIGHT SPILLWAY __ —+ —_ s 4
2 1911 [ 2] § wail * Sk, \\ ~— W?é 94— = -.,_$
——d o i i G e g ————
}, @ [} [— —— "
o it P e s e G
* >
1
Y il

) Jr Tmt FENNSTOVANIA sawve
M l ; ] l NARR (SEURG . FENNSYL
3 1 A Bk — Sk
¥ -l % s
o\ ety GLADES DAM :
_\4".;".;( J "";‘A‘vﬁ ! BUTLER CCUNTY. PENNSVIVANIA Tg"
-~ eyl } = ;"‘&
! ' PROJECT PLAN ‘§
i Lo & e
. 7 S T LRI N R, MRS
' ~as Ao | BERGER ASSOCIATES. (NCOSPCRATED &
- - Ry ——_ T ks N ERCIRS RN -~
e 1T = _— ~ T s -
. | LEFT SPLLway waLt 2 HE
b= L
) i AN B A A DL A dn-o irorl. P .
1 T 3
'
"
i ! VR T A

R

5 <%

i b

St




- 0 0»’ 5- “
S . L r_..g’.¢-—-..—q
2 . = . Toesot, |

. s 5 TOPSOIL ON ENTIRE SLOPE y
i s\ " |

. d I

[ ]
EXSTING GROUND ] i ¢
oo w R - L Ammm - me o

P "'mlc.AL EMBANKMEN!1
T . A-A

SCALE |° = 5-C°

PO . .5 s i ; 0 o S -l
- €60'~0° ——
L1 €GN Daw S7a 1438 :
A - T, ELEV : :
§ 1210 S\@iso 121150 __—Tor OF Ewza
5 LA '\:__m.gﬁ__. e ——— -
1] \
of ~
=" *®liz00 TN : e s e s e ——
| AR OGEE CREST ELEVIZ00 ;‘«' SECTIONS, 3-12'SECTICN
I~ *1 0. - RC.C. PRESSURE PIPE
L WAY APTRCL 2w i /omenm. &=
190 €LEV 19600 ‘\—-——- - e any P e - - - e e - - ]
| \ \\ I’.-- {‘I_t’
- _EEV 1800 - A ;
I +% +38 | i [ )
0o 1400 2400 3400 4400 $400 6400

A ’ PROFILE ¢ OF DAM
% SCALE. MOK. 1°% 30'-0°
VER l'-lo'.o'

SRS b0 XMLL R




P

~ A
(8° ROOX SLOPE PROTECTION FAOM EL. 1196 TO TOP OF EMBANKMENT (L/MESTONE)
A
6" TYPE B STON' BEDOING MATERWUL /“JA L/MESTONE)

NORMAL POOL 12000

. - —-——.—-—UQ'F -

o 1 0-0° i ‘
| EMBANKMENT SECTION :
E  A-A R
AL I°+ 5-C

T

e @es e e s -

TOP OF EM3ANKMENT CF CAM 1211.00

= -
é ""'
------- - - "" T
-
o"—"'
ORIGINAL GROUND ____,"'
-—- _-"——“‘ BEGIN
rh ASUTMENT g
SCTTOM CF KEY TRENCH O
J | | x
7400 010 sw00 '

DAM

ADTE A mwdicales As Buill Informstion H-8-78

" &ﬁdi‘wﬁ”m‘“" '

e T sy ¢ 5. . ]

_©:0 paM STA 9498 i

. Jre

b i AP

i T “~

3 L

1210 B e

Dy iy v :
YT : T
(90 PLATE 4 _ %

THE PENNSYLVANIA GAME CCMMSSION
MARRISBURG , PENNSYLVANIA

GLADES DAM
BUTLER COUNTY, PENNSYLVANIA

TYPICAL EMBANKMENT SECTION
PROFILE ¢ OF DAM

BERGER ASSOCIATES , INCORPCRATED
COBSULTING Le3inCENS
WARRISOURG , PESwS Y. vAY &

Onasw §1kngiald ov|TATE <M 9T
siw | AvH leue asworesl O

0-3

—

— -

Rt s

O e

R A




ll.lﬂmu

¢ OF o

SPRLLWAY > S - ———-
p2eo ’ BLEV 1960 - -~ X QLEV12000

CLEVATION
o
(-]
'

0400 1400 . 2400 L 3400
! ) PROFILE G_ OF SPILLWAY APPROA(
: . ; SCALE . MOR. I°s|
3 : g R e s R VERT 1=

P @ -




! Gorol® A
o Ut S o

- e - — O

('? C‘) EDSET OF SLIPPERY
ROCK CREEK
l" 2:0
|
SPeeeeeaafl_  fomemaL cRose | 1z00|
~d__ l —_———
| B :
190 ¢ zlt i &L%Ln “““ S ~eeea ‘ 190
‘g detSr 3 CHANNEL i l;’"“‘“-- 3 ——
“ROCK PROTECTION ~LL00 "1 I~ i e
| g a_ i g 1e0| R
€ +00 7400 @ 9+00 10400 u+00 o e b e
APPROACH & OUTLET CHANNEL :
. MOR. 1°: 30'
VERT 1°¢ 10’ = 7
¢ SEREh B
8400 : : i

U B i

PLATE 5 )

THE PENNSYLVANIA GAME CCMMISSION
HARRISBURG , PENNSYLVANIA

. GLADES DAM |

BUTLER COLNTY, PENNSYLVANIA 1
PILLWAY APPROACH & CUTLET CHANNEL;
- PROFILE & SECTIONS ;

OERGER ASSOCIATES , INCORPORATED
CONBULTING n3inl(ey
WARMISOURE , PLueSY . vam'A

mann u‘u(uu u"“ et 1973 jmaew  pog
LR -~ °)

e S

——————




v — —

e cmwe e ce— o—

. _XEYED CONSTR 3t YED EXPANSION Jt.
e » o le

o e

e -

L. SO" L

. Neotes:




R R ST W, e
T VAR - oa ?

B W

oo R geatlie o Ay N

f e
2
P
-
-

~

ilh o b St

s

e &

l
B )

. ——
-
[

e
;E e ;
.-’ ’: ? | t

C O sstyp)
e-g'f-/

T Meyl€ey ST bT
&

>
-

7
OGEE CREST SHAPE DEFINEL G
UND 2.

Ne Scale

PLA";'E 6 | | ﬁ

THE PENNSYLVANIA GAME CCMMISSION
WARRISBURG . PENNSYLVANIA

GLADES DAM - :
BUTLER COUNTY PENNSYLVANIA

.OGEE SPILLWAY 8 WALL KEY

OERGER ASSOCIATES, INCORPORATED
CONS VLT NG (odimEing ' 3
PEaal v van.A 3

4‘ “4QIEEW ey YT ‘I‘.‘ L |
e | __ 0 18600 a ¥ ‘ L./
d : 4°3 .
"y .
M L 159 o -—-—J
\ ~2E (T
b: E¥ Cenwey Cacn face
e . Rear face
it T~ AOTE A indlicertes As Bl information w-8-74
.

WARRISOVRL
onawn 01 [oveca® ovi“" wnt 70 oo
1me. | wté .l S-3



..'....."

P rr—=—ryr—
3 cee ®

Yo - s oot

——
e g anm— eyt

]

S e g e g -

. -m‘ g e e -

.

P

TR

. — ---.~--o-vo“
. i RS

~e -

LINT OF STRUCTURAL ENCAVATION

147 UATINSNCUS FLLER

SECTION A-A
Seate: 1I° «5-0°
CUT-OFF COLLAR (¥ 3
P
| =
| -
- - N
T\Emusso  jeievnmo AT -.:} E “Sse Detail Below
3 e o Ve L For Dimensions
4620

ELEVAT!
NO SCALE

= &
o ! H :
L
::::?:::::::t:s:::::u:::g:::zq’:%s:s:s:aa:::szasss::ﬁ
' )
H '
o S
i :—F
' '
q.sfa838:833823388822833338883.2:3:=!=======8=:82888881
" Ny
"0 LI )
d B e e i s I

|
. e e e .-—.—-—«

STAS 481 .
—————

iw-e

29°-e°

- 16’ SECTIONS, 3-12' SECTIONS
®10 - RC C. PRESSURE PPE

b g !

OEmn &
CLEVATION
l SCALE =8¢




3

SRS
Fq
.
] L-M--l!l'l
| K
)
.
] I o
@400 ¢ DaMe
i ':-'-'A
- §°
. 0 ~
[ - s
o0 -
tua’:g‘s::::s sz39 vy
‘.
-- v
LS
t:t:s’:sss:zssa
: : -
.’ 5 s
.- . - - Cna——
PR ————— - | s o e
-
: ~ . h - Lo mem
e s e e e . - mmree: e REFER TO DRAWINGS S-4 @ S-S5 FOR R —
STRUCTURAL DETALS. e
- i .
i ~) PLATE 7. ..
. - - -

34° JITUMINOUS JOINT FILLER

-0

3949

ADTL:A Indicales As Bu.it nformarion II-8-74

THE PENNSYLVANIA S3SAME CCVMISSION
MARRISBURG , PELNSYLVAN'A

GLADES DOAM
BUTLER COUNTY FPENNSYLVANIA

ELEVATION 8 PLAN VIEWS
CONTROL TOWER & CUTLET WORKS

BENGER ASSCCIATES, 'NZORPCRATED
CONSULTINS (NG mllens
RNARRISS2R8, PIvniY.vaniA

orawe gviowecnto n|"‘" =M 3T Vossems
J® ¢+ Awe ‘ (1]

0-7

lesg 9 ae geots

-
R e B

TS T N I ST !




‘.. \ﬂ_"@”

b

‘£l nsg2s

88 . %’o ’.0"

FUAS CAGR Lo 5anT QUALLTY PRAGSIGAMA
SROH G Y FianiSKED 10 DD o

? A" "‘:. |a.
-\l g1 nss2s ]
N 2°5
1/ T ECTION G-G
//,H < A
: Gate No.2 Ihail be mstased for mverta oponten; 7/ / !' :;
ot 13, cpered i» e [owered Pes.hen ena closed b "'
® f ravsed pos:nos. / K ' e S SR
b /J // T
=N AR : 2°3T el
AT, T PL§ 7 TR . |
: . : L3
] e a i i Beuchsal
! ' 'h l' Pay Liemitg ,
e Ibika lea | e Lo
M qr : i & +ao .| ﬁ
F e 0 [ ee
! 2 U e :b.
o Hi =
1 ".id’ ' i ! i 0
S T NN :
£ | NS .~ 2esTen
B 6 !
2°3 T < —
T. | N it 3
9‘:% [} N3 & 4 9
S N =
1 P d NN .
‘.l

|
PR SR ARLSSLE S T

{

L.\A.l!:v._m.‘;;._.‘_-ml, T P o o S




A Comcrete Aprom fo
. B Mauntan Clearonce
‘ Yndler Sluice Galty
1 T -
i ~ 0
‘ L I
T reew
| a ~ ; ;
-.....r.r.'...:._‘1 9 /’.
L n ! ’\
JFEh Ppe Qaling(‘f”) '
FI o <y R o A
 so-serid "é
§, Yan nole s N &
jl . 3T Jriee o . i |
B :{ \TYP) 5 2 1 % X ] ¥ | ;
=3= = o ' 3 ;
fs ”‘r.z | |
R ; 5 =
. & csense ! » |
o8 (Typ) '
:
F SLATFORM 5
g
device T i%a_;-
- Y o i

B e ‘i :..I [i.i ¢ —————
L (<4}

| i : /"\l&. Gate aeats :
y rot Shown (Typ) !

o § _-:r._ s
: 1 ' vngw £.F

. TR ;) PLATE 8
em;‘. (Typ) i \%e»z-

3

THE PENNSYLVANIA G2ME CTuMSTION

A . 1 ; MWARRISBURG , PENNSYLVANA !
I ~SigTod 8.8 N GLADES Dam |

BUTLER COUNTY PENNSYLVANIA

v INLET CONTROL TOWER

OERGER ASSCCIATES, INCCRPOARATED |
CONSULTING (Endinttay '

NARRISOURY , PLunyrLvanis \
B CuNi e laga
1 : WL & #dicales &y 8ult formspion 18- ‘;:;" s L MRS e G

-
s . - R —— e -— '




APPENDIX A : ;
B

CHECK LIST - VISUAL INSPECTION !
AND FIELD SKETCH '




A3paI0d3ay bAsSuULin °9 sawep

pASULLN 9 Ssauwep
uayj) "A ") "4g

6L6L ALNC 61 - 31SIA I31S

(awp3-34ed) Jeyds "y 34390y pasugLn "9 sawep
(awy1-34ed) J436emg Aep wnequap|oH °3 Aaupoy

$189AT3R3U3831daYy 8, 3I3uUMQ srour ‘cap Tiayeqg (seqyoin

$ {2Uu0813,] uoyinadsug

("33 070021 "13) Aem{[}dS 3yl J0 35342 Y]} 0} P3IJUIIIJ3J 4@ SUOLIBADLD ||V«

“71°S°Hy 33 9 6811 UOTIOSdBUI JO SwWL 3Ie I93eMmlTel '1I°S°Hy 34 0°86l1 UOTIDadBUl JO swil 3° UOFITAa|Z (004

* 4,58 aanjeaadwal w(ed? ‘Auung I9YIeaMg g Aoy || uoj3oadsgul JO 93eq

WL7€SG o6L R "Buo ¢L-0L # y3quudyd
0800 vd # ION
L'E0 oV N °3®T S33vupar00) Yd 9je3g Jajyng Aaunop we S3IPe|y) weg jJO oswey
1 98seyq
uoj3nadeur tensja
IBYT NIIYD

4
d
§
o



NHOJ LVANNOA

SAOVSSVd HALVM

SNIVd

SNOILONAC
LNAWINVYIRE /LNARLNGV
0d AUNLONYLS

dOINa1

SNOILVANIWWOOAY 4O SAUVHAY SNOILYA¥ESHO

40 NOILYNIWVXA ‘INOSIA

31qed} |ddy ION - SHVA AUNOSYH/ALIMONOD

_y0800 Vvd # ION

Wvad S3aY® tweq Jo awen




SINIOL NOILONULSNOD

SLNIOL HLITONOW

LNAWNO 1AV
IVINOZIYOH ANV IVOIJM3A

ONINOWVHD TVUNLOMILS

SAIVAYNS ILAYONOD
SXOW¥O ADVAUNS

SNO1.LVA¥ASEO 40 NOILVNIWVXA ‘INNSIA
#0800 vd # ION

WY S3GV19 :weg jo sweN

91qed} |ddy JON - SWVA AMNOSYH/ALAUINOD

e M



-——

3uoN
SAUNIIVA dVMdIN

*auan}
-Xjw Aejadoadde ue yj M papaasad
Pue "33 0°LL2L "3 Is342 |eujbja0

03 P340353J4 3q pNoys Seade Mo| 3yl

(*a xppuaddy

‘2L 40 € 193yS ‘3 }J0uq weg jo dof d3s) wep

3yl UO Seaue MO| [eJ3A3S pamMoys wep 3ay3 4o doj
3yl jO AaAuns [aAd| 3yl swa|qoud ou pajedpuy ISAUD ANL 40 INAWNDITV
juawubie (e3uoZjaoy 3y3 o UOy3dadsu} ensyp  IVINOZINOH ANV IVOILYEA

*aJ4n3xjw 3jejadoadde

Ue Y3 M papaasad pue ‘uojjeAd|d
3IS34D jenif; a0 3yl 03 padoj3sad

‘papeabas 3q pnoys seaue yjog

‘wep
Yl jo juaunnge Y644 3yl U0 3S3LD wep Y3 03
$S320° 3yl je uo|3e3abaA 4BA0D 3Y] JO [eAOWAA pue
6Uj3INA pasned aAeY SILI|YIA JURUIULRY " SRAJLR S3d0°IS
JOULW M3} © U} MOL pue pajjna s} [|em Bujujed3 INAWLNAY ANV INAWINVEWA
Aemi|}ds 3ybja 3yl 03 Juadefpe Judwyueqwd 3y] 40 NOISOME MO ONIHONQIS

JoL any
GNOXE8 HMO IV HNINOVHD
P3A43sqO 3uopN HO INFWAAOW ‘I¥NSNNN
*suoj3dadsu} *3pIM ‘u} G°Q pue
34Mny U} pPIPU0I3L PuUR PaAU JweXI ‘dasp *33 | “syxe wep ay3y o3 A||eu}pnyjbuo| buo| ‘33 2
3q plhoys 3Inq 3w}y Juasaud s} ydedd Yy “||em Bupujeus Aem||}ds ay 40 3491 3y3 0
3y3 Je wa|qoud © Jou S| FIeud Yy  A|Ie|paumw} JuugNGe Y3 U} P3AJ35Q0 SeM )IeJD 3IRJUNS Y SAOVHO AOVauNsS
SNOILVANIWHOO3Y HO SMYVYWAY SNOILYANZASE0 40 NOILVNIWVXA 'INNS1A
¥0800 vd # ION

WVO S30yT9  fwed JO swen
LNAWYNVEHA




auoy

SHIY¥Q

pa|1PISu} IUON

H3g¥0034 anY 3ovo 44Vis

auoy

d9Vd33s F'IAVADILON ANY

*§-y 9b5ed uo pajussaud
A1SNOjA3Ud %2R4D [BDJ43A pUR ‘SEade MO|
‘6up3Ing Y3 ueyl J43y3o0 SwI[qoad JIYI0 ON

HWYd aNY
AVMTIIAS °‘INAHLOGY aNV
LNAWANYEWA 40 NOILONNC

SNOILVANIWWOOAY HO SAUVHAY SHOILVYAH3ASEO0 40 NOILVNIHYXA 1Y0SIA
$0BOO Vd # ION
WO SV :weq jo swen

LHAWANVARA




*u0j3esado u3doud aJnsse 0}
A||lenuue pajesado aJe sajeb 3yl

*3%e| 3yl 30 umopmesp Aduabsswd
404 pasn aq ued 33|3N0 pajeb ‘eip ‘u} $S Y

41ND AONADY3NI

upseq Bui[[}3s 3yl 4o pu3
3yl WoUy weasIsumop °33 0S Ald3ewjxoadde pue
s|lem buym ayy o3 jualelpe ugseq Bui{l43s Y3
J0 pUd 3Yyj e P3JUndd20 Sey UO|S0J43 JOUW 3BwoS

TANNYHD 43A'TLNO

*3dUeudjujew dAujINo
Bujanp paajedaa agq pLnoys pue
JOUW paJapisuod s} uojjededas ayy

*24n32n43S 33(3N0
3yl JO s||em BupmM 3yl pue [[em peay ujew 3yl
U33M32q PaAUISQO seM (U} G 0 A|33ew|xoadde)

S3UOf UOJIONAISUOD Y] I° Uojjededds woS

ANLONYLS 1371LN0

*A{(edjpojaad pajedjuaqgny
3aq pLhoys S|043u0d 3jeb ayl

‘U0}3|puU0d poob Ul OS|e e S|043UO0D
3306 pue sajeb 3y] °PaAIISQO SeM 33340U0D
3yl JO UO}J}IRJOLAII3P ON °UO}}|PUCI PoOE Ku3p

AUNLONYLS FNVINI

*3pew 3q p(N0d U0 |PU0d SI}

30 JUDWSSISSe OU ‘U0J3JAdSU} JO 3wl 3yl e ||}
jley A|ajewyxoudde Huymols Sem 3 jNpuod 3yl 3du}S

4INTNOD 13'1LNO
NI S3adoVvauns 3aL3audNOD
40 ONITIVAS GNY ONINOWVMO

SNOILVAYASHO

40 ROILVNIWVXA "IVNSI1A

SNOILYONAWHOOAY ¥O SHUYWAY

¥0800 vd # ION

SNYOM 131400

WYQ S3QYy19 :weqg jo 3wen




b

‘43|14 3ejudoadde ue
Yiim paajedaa aq pLnoys sydedd ayj

‘pa3bbo| 2> paseadde apys
14644 3y3 uo 3joy daam 3| ppjw 3yl Ip}S 343| Y3 U0
S310y d3am oM} ISU}) Y) WOJy BULI}X3 SeM MO[S JOU LK
"J}3M 33340U00 3Y3 WOy WeIUISuUMOp |(em Bujuped) STIVM
IY6}J 3yl JO 3pIsSu} Y UO PaALBSQO SeM Bupydedd Joupy ONINIVML AYMTIIIAS

2| qed} |ddy jo)

S¥Y3dId GHVY 3a9aivd

*A4eSS3IVU 4| UOLIOR YR pue
R340 S|Y3 A4ISQO A||LI}PO}A34

*U0}3ONJA3SU0I Bujanp paauanalo

S3P} 1S 3S3Y3 *|2uUU0SJ43ad UO|SS | WWO) dwey Y4 03
Bu}pa0o2dy 35340 Aem||}ds 3yl wouy weat)sumop
"33 00€ Al33ewjxosdde [3uueyd 33(3N0 3y} 40 xyueq
3431 Y] UO p3aLUNII0 FARY SAP|(S ||eWS UYL

'TANNVYHO ADYUVHISIA

PaAS3SqO Swd|qoud ON

TANNYHO HOVO¥ddY

‘P3AJ3SqO Sem buxoead
40 Bup||eds Jo wuoy Y3 uj SIJeyUNs 333U2u0d
3yl 4O UOLIRAO}UII3P ON °UO|3 LPUOD POOb AUIp

¥IdM d13doNno0d

SNOILVANIWHWOOAY YO SIYYHIY

SNOILVANASEO

40 NOILVNIWVXA 'IVNSIA

v0800 ¥4 # ION

A¥YMT11IdS GALYONN

WYQ S3gym  *Wed 30 swen




INARS I3
NOILV¥E40 ONVY S31VD

SYAld aNY 39a149

TARNYHD 3DNVINOSIJ

TANRYID HOVO¥adVv

TIIS 3L3a¥DN0D

SNOIJVANAWWOOdY ¥O SNYVHAY

SNOILVA¥ASEO

40 NOILVNIWYX3 ‘IVASIA

a|qed|ddy JoN - AVMTIIAS G3ALYD

¥0800 vd # ION

WYQ SIOY®  :weg jo owepy




¥3anio

SH3ALAW0Z3A1d

SHYIAM

STIAM NOILVA¥MASHO

SAFAUNS/NOILVINAWNNOW
SNOILVANIWWOOAY O SNUVWAY SNOILVA¥FSEO

NOLILVNIWVXA INNSIA

%0800 Vd # ION
Wva S3avy ™M tweqg jo awen
3(qed} |ddy 10N ~ NOILVAINAWNYLSNI




g

‘W31 qoad jJuedyjubys
® 39 30U pINOYS UOIIRIUBWLPIS *.43A0D paysaazem

Y3 pue JjoAsasau Y3 4o abe 3yl wouy bu)bpnp NOLLVINZWIOES
‘paje3abaa
LL3M pue bupdo(s A(pfiuw ase $3do|s 4j0Asasas By) s3401S
SNOILYANIWWODEY ¥O SXUYHAY SNOILYA¥ESE0 40 NOILYNIWVXE TYNSIA
#0800 # ION

WYQ S30VD tweqg jo swepy
¥10AYaS3Y
0o1-v




*3}334) §20y Au3ddj|S 4O ydueuaq yinos ayj
buoje sease bujpf|-mo| U} Sawoy ¢ dJe wep Y3 wWOJy

NOILNINGO4d
weau3sumop 34 000°pL AL33ewixouddy °gOE 3IN0Y Y4 aGNY SEWOH 40
S} wep 3yl wWoJy WeaAISUMop ‘33 Q0pL A|23ew}xosddy ‘ON FLVWIXOMAAV
*fw 43d °34 G A|93ewixoadde Guyddosp
‘PLIw S} |auueyd weasjsumop 3Yl jo ado|s 3yy
*pa3e3abaA ||3m A|jaewpad pue padoys A|33es3pow
9J4e |3UuRYI weassumop 3yl 03 juldefpe sSadoys Yy $3301S
‘P3AJ3SQO 343M wep 3y3 wouy S3abaeydsyp
03 SUO|3IINUISQO SNOLAIS OU “SeaJR SRURQ Y] JAAQ
*suu03s abae| bujpanp pue [3uueyd WE3IAISUMOP 3yl U} paLI0| 34e YsShuaq (*0a3 ‘s1ueaaq
U3AD wep 3yj wouy sAIBJRYIS|P pue $3343 snosawnu ybnoyjl|ly “wep Y3 WOJ4y WeAAIS ! SNOILONYLSHO)
323440 J0u pLnoys 3bpiaq Yyl -umop ‘3§ PALPUNY (RUIIAIS PIJLIO| S| IBPIAG PeOL Yy NOILIGNOD |
SNOILVANAWHOOAY 4O SA SNO1LYA¥ESE0 40 NOILVYNIWVXA ‘1¥NSIA
#0800 vd # ION

Wyad S3aY1® tweg jo swen
TANNYHO WYAYLSNMOA

1t-v

et i S Mtk




# \ M 4f 00021 17
e -Vl til 4
2L-01 ON Yy3Q vua4 .
90900 Vd °N IGN //
LA BP0 [0 0027 17 /
HOL3NS Q314 [ yogr fous41oy i \
02 17 ;L
voyzes 2960 [
s2SLY Wopur
k\\ m
2429 3} 2ov24. P 9
= - . i |
~—1 sz \Rqﬂl i _ \, i
s W Z 2 A SO $ burysns
ow.
{uswyuoquig > A1g-ssos Cwomg x
ul %9043 oUW (@) e T - i
Sapng Mowg a344] (X /&
uo14o42bap -
40 s507 puy peuny (O M
Oauy Mo x* G \
NN AG fIPNQ U] Uonaiodag julor A /
(1M Buim ¥
NG $214NO PUNOJy UOISOJ] (P
‘wdbz- |1y woiy sayompuncig @ \

$2x12ong di4 U] $14G3Q y $320Y
aN3937

[lombuipy U] #204) %

SSESNTT SR i )



APPENDIX B

CHECK LIST - ENGINEERING DATA
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CHECX LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: <22.0 sq.mi. (primarily farmland and forests)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): {290ilalti¢

ELEVATION TOP FLOOD CONTROL POCL (STORAGE CAPACITY): ngo a:_flft )
ELEVATION MAXIMUM DESIGN PCOL: 1208.0 ft.

ELEVATION TOP DAM: 1211.0 ft.

CREST: __ Spillway
a. Blevation 1200.0 ft.

b. Type _Concrete oges with 11D bucker eneray dissipator
c. Width 100 ft
d. Length ft. includl rge channel

e. Location Spillover At left abutment of dam
£. Number and Type of Gates _None

QUTLET WORKS:

a. Type _Concrete intake riser and 54 in. concrete contuit

b. Location ft, from righ nt

€. Entrance inverts 'gl 97.0 ft. and F1. 1190.Q ft.

d. Exit inverts E1. 8.0 ft.

e. Emergency d:auﬁawn facilitles 3 ft, x 5 ft. sluice gate
EYDRCMETECROLCGICAL GAGES: None installed

a. Type

b. Location
Cc. Records

MAXIMUM NON-DAMAGING DISCHARGE Unknown
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam from Right Abutment

Photo 1
Photo 2
Photo 3
Photo 4
Photo 5
Photo 6
Photo 7
Photo 8
Photo 9
Photo 10
Photo 11
Photé 12
Note:

View of Spillway and Reservoir from Left Abutment
Hillside

Close-up View of Spillway and Slotted Flip Bucket
Energy Dissipator

View Looking Downstream at Discharge Channel from
Spillway

View of Intake Control Tower |
Close-up View of Three Foot by Five Foot Intake
at El. 1197.0 feet (The sluice gate was designed
to be in the inverted position.)

View of Downstream Embankment, Outlet Structure, and
Discharge Channel for the Outlet Conduit

Close-up View of Qutlet Structure (Note: BRackwash b
and erosion around wing walls.)

View Looking Downstream at Discharge Channel for
the Outlet Conduit

View of Downstream Area

View of Drainage Ditch on the Left Abutment of
the Dam

View of One of Three Small Slides on the Left Side
Slope of the Spillway Discharge Channel

View of Another Small Slide on the Lett Side Slope
of the Spillway Discharge Channel

Photographs were taken on 11 May 1979.
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PHOTO 1. View of Spillway and Reservoir from Left Abutment Hiliside i
T A X -\.5\:.}';\‘( ,‘ AN AN
s T '-‘ s.\ki‘
J \*'\h




GLADES DAM

Ry ST
B Rl e S a\% :
*'EJJ‘."N}}ﬂq' 3 \v- X

LU ".\“’\\;'.V" P i N g

2 e

PHOTO 3. View Looking Downsiream at Discharge Channel trom Spiliway
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GLADES DAM
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PHOTO 5. Close-up View of Three Foot by Five Foot Intake at El. 1197.0 feet |
(The sluice gate was designed to be in the inverted position.) ‘

PHOTO 6. View of Downstream Embankment, Outlet Structure, .
and Discharge Channel {or the Outlet Conduit s
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PHOTO 7. Close-up View of Outlet Structure (Note: Backwash 4
and erosion around wing walls) ]
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PHOTO 9. View of Downstream Area
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PHOTO 11. View of One of Three Small Slides on the Left Side Slope
of the Spillway Discharge Channel
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PHOTO 12. View of Another Small Slide on the Left Side Slope ‘
ol the Spiliway Discharge Channel ;
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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W PREFACE

i HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The hydrologic determinations presented in this

Phase I Inspection Report are based on the use of

a Snyder's unit hydrograph developed by the U.S.

Army Corps of Engineers. Due to the limited

number of gaging stations available in this hydrologic
region and the wide variation of watershed slopes,

the Snyder's coefficients may yield results of
limited accuracy for this watershed. As directed
however, a further refinement of these coefficients

is beyond the sccope of this Phase I Investigation.

In addition, the conclusions presented pertain to
present conditions, and the effect of future
development on the hydrology has not been considered.
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¢ GLADES DAM
NDI No. PA 00804, PennDER No. 10-72

Aoy
v

REGIONAL GEOLOGY

Glades Dam is located on the South Branch of Slippery Rock
Creek in the Kanawha section of the Appalachian Plateaus
Physiographic Province. Although the area has not been
glaciated, the dam site is located approximately 3.5 miles
east of the border of the Illinoian drift.

A design report for the dam describes the area as having
relatively uniform foundation conditions. Beaneath a one
foot vegetative matte is a 15 foot deposit of brown and gray | -
clayey silt, underlain by 30 feet of gray clay. Because the
area is poorly drained, the water table is close to the
surface. However, beneath the silt and clay deposits is a
stratum of granular material which contains water under a
high hydrostatic head; during design test drilling, the
static head was measured at El. 1203 feet. This 1is 8 feet
above the ground surface El. 1195 feet. It was concluded at
that time, however, that no adverse effects would occur from
! this head since construction would not penetrate the granular
1 stratum.

The soil deposits were possibly formed as the result of
glacial impoundment of Slippery Rock Creek to the west.

As shown on the geologic map on the following page, the dam

is located close to the contact between the Pottsville and
Allegheny Formations, Pennsylvanian System. Bedrock dips
gently to the southeast from the axis of the Harrisville
Syncline. Rock units in the Pottsville Formation are typically
sandstones and conglomerates, whereas the Allegheny consists

of cyclic sequences of sandstone, shale, limestone, and

coal. The Pottsville/Allegheny contact is marked by the
Brookville coal. Two test borings on the left abutment, S-2
and S-3, penetrated coal at El. 1184.6 feet and El. 1183.3 feet
respectively. This seam, possibly the Brookville, is between
0.5 and 1.4 feet thick and apparently pinches out within a
short distance. The bedrock noted in the borings, in addition
to the coal, is decomposed shale and sandy shale.
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GEOLOGIC MAP
Glades Dam
NODI No. PA 00804 Butler County

Reproduced from Geologic Map of Pennsylvania,
Pennsylvania Geological Survey, 4th Senes

Scale: One Inch Equals Approximately Four Miles

See Legend, Next Page
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PERMIAN

Greene Formation

Cwelie sequences of sandatone. chaie red
bedsn, limentone and coal. base af the top of
the Upper Washington Limestone

PERMIAN AND PENNSYLVANIAN

Washington Formation
Cwelie sequences of sandst, ve shale /l1me-

atone and coal, some ved shale. some viine
ale coal. base at the top af (Ae Waynes.
durg Coal.

PENNSYLVANIAN

APPALACHIAN PLATEAU

Monongahela Formation

Cyclic srquencen of sandstone, shale, ltme-
atowe and conl, limestone Provanent an
northerm outerop arevs, shale awd wind-
stome increase southward, commercial
coals present. base at the dottom of the
ttsdburgh Conl.

D_ Conemaugh Formation

Cyelie soquences of red and gray shales
and ol wirh tham an
conls, Mehoning Sand com-
monly present at base; Amee Limestone
preeent 1n middle o/ sections. Brush Creek
Limeatone in lower part of section.

Allegheny Group

Cuwelre sequences of sandatone, shale, irme-
#towe and coal. numerons commercral
aale. limentomes (hrcken weatsard, Vn.
port Limestone in lower part of soction,
Missurs  Poeepart, AvAanaing, ane
Qlarien Formations.

Pottaville Group
Pred ly d and congh -
ates with (thin shales and coals. some coals

mineable locally.

ANTHRACITE REGION
[4-‘ } Post-Pottaville Formations

Brown or grag sandstones and shales with
some conglomerate and wumerons mine
abe conls.

Pottsville Group
Lokt gray to white, coarae gravmed sand-
#tonen and complomeraten wrrh some wive

wble coal.  inclwdes Nharp  Mowntaiw,
Sehuplbill, and TumNing Run Forma-
(rons

- MISSISSIPPIAN

Mauch Chunk Formation

Ked shalea with brown 1o greemieh gran
flagew smdstones  imcludee Greenhrrer
Limestone in Fawette, Westmoreland, and
Somevaet countres, Lowahanna Limestone
at the base in southwestern frmmapivania

Pocono Group
Pyedominantiy gray, hard maseive rvoes.
©dded Rolomerale and eandalons with

some ehale anctudes in the Appalachion
Mateaw  Rurgoon, Shenango, Cuwahoon
Cruseerwagn, Corry, and Anapp Forwma
fowa ancindes  pare  or Oeweayn ot
ML Fwtter on Potter and Troga connties




