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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 con-
dition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involv-
ing 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.

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 in-
correct 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 thej ~ established guidelines, the spiliway design flood is based
on the estimated “Probable Maximum Flood” for the region
(greatest resonably possible storm runoff), or fractions
thereof. The spillway 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 condi-
tion, and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Colyer Lake Dam NDS I.D. No. PA-00448

Owner: Pennsylvania Fish Commission

State Located: Pennsylvania (PennDER I.D. No. 14—112)

County Located: Centre County

Stream: Sinking Creek

Inspection Date: 13 November 1978

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

The visual inspection, operational history , and hydrologic/
hydraulic analysis indicate the facility is in good condi-
tion.—~ A maintenance manual, operations manual, and emer-gency c~perations plan are available or are being developedfor the facility. The emergency plan reviewed by the inspec-
tion team appears insufficient in that it lacks several
critical items. Deficiencies noted during the inspection
include cracking and spalling in the spiliway weir section
and sidewalls and minor cracking within the outlet conduit.

Based on the recommended guidelines, the Spiliway Design
Flood (SDF) for this facility is the Probable Maximum Flood

• (PMF). Hydrologic and hydraulic calculations performed for
this Phase I study indicate that the discharge/storage
capacity of the dam can accommodate a flood of magnitude
equal to about 77 percent of the PMF prior to overtopping of
the dam. Therefore, the spillway system is considered to be
inadequate.

It is recomx~iended that the owner:

a. Repair the spalled areas of the spiliway weir and
seal all cracks in the weir and spillway sidewalls.

b. Evaluate the cracking within the outlet conduit
during subsequent periodic inspections and take remedial
action if deteriorating conditions are observed.
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c. Reevaluate and revise the present emergency plan
4 for Colysr Lake in accordance with , but not limited to, the

items listed in Section 4.5.

Accession For
NTIS GRA.&I 

_____

DDC TAB
Unannounced
Justification__________

By____________________

~~~~1 C C ~~~3

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

L~L T’L.

iii

• V 
- V 

•
~~ •V 

•~~ •~~ • ~~~~~~ - .~~~~~~~
-

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

-. ~~~ ~~~~ ~ •~~ • V 
~ ~•

- -

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

.- V. ~~~ - 

— 
~ 

—



VV
~

V_
~Z~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~ VVV ~~V . V V V~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V _~~

~
. GAl Consultants, Inc . App ved by :

Bernard M . ~~~~~~~ P.E. C K. WITHERS
Co one l, Corp s of Engineers

- V District Engineer

-
~~ LYo1~\ 

R[GIST tR LD

C, 
~~~~~~~~~~~~~~~~~~ j~~.

I ~~~~~~

• Date 2Z -C1~ Date 
~~1..f1i

V 

~~~~~~~ 

-

~~~~~~~

L~~ 
- -;•

• ~~~~ tV~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ V ’ 
~~~~

—- _ V~_ V~V - - • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~ , .~~~~~, : - - - $~ ~~ V V V  ~~~~~~~~~~~~~~~~~~ V~V V V •_ _  — ______________



-- — - ~~~~~~~~~ VV~~~~~~~~ V •V•

V 
— . 

•

•

~1 

V~

J

V • • 
V •

V • 
.

• ~~~~~~V a

~

V
• 

• 
r

• • ••~
- . 0

• . .,

w
• • .•-‘- ~~~~~ V V 

—

w
I 

2 

0

I

V 

~j ~Vj ~V

1~~~~

V • I
.
. -

. 
.

•
. •;.:~,3~ V 

. • .:‘.



r 
• • •- ---

~~
••-•-

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

~~~~~~ - •V
~~
_ _ _

TABLE OF CONTENTS

Page

PREFACE i V

ABSTRACT ii
OVERVIEW PHOTOGRAPH V

TABLE OFCONTENTS  Vi.

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

SECTION 2 - ENGINEERING DATA 6
2 • 1 Design 6
2.2 Construction Records  7
2.3 Operational Records 7
2.4 Other Investigations 7
2.5 Evaluation • 8

SECTION 3 - VISUAL INSPECTION 9
3.1 Observations 9
3.2 Evaluation 10

SECTION 4 - OPERATIONAL PROCEDURES 11
4.1 Norma l Operational Procedures 11
4 . 2  Maintenance of Dam 11
4.3 Maintenance of Operating Facilities • . .  . 11
4.4 Warning Systems 11
4 .5  Evaluation . 1 2

SECTION 5 - HYDROLOGIC/HYDRAULIC EVALUATION 13
• 5.1 Design Data . . . . . .  13

5.2 Experience Data 13
5.3 Visual Observations  13
5.4 Method of Analysis 13
5.5 Suinmary of Analysis 13

L 5.6 Spiliway Adequacy . 14

SECTION 6 - EVALUATION OF STRUCTURAL INTEGRITY . . . . 15 V

6.1 Visual Observations . • 15
6.2 Design and Construction Techniques 15
6.3 Past Perforznance • 15
6.4 Seismic Stability . . 16

SECTION 7 - ASSESSMENT AND RECOMZ4ENDATIONS FOR
~~~ REMEDIAL M~~~~URE~ 17

V 

1 7.1 Dain Assessment . 17
7 .2  Recommendations/Remedial Measures - . . . . . 17

vi

• ~~~—
• •  •V

~~~ 
- ~~~~~ ~~~~~ — 

, ~~~~

A - “ : - ‘~~ 
- i- - ’

c •
~ 

~V 
V~~~~~~ ~~~~~~

• ~~~~ ~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



r -
~

1-
- TABLE OF CONTENTS

APPENDIX A - CHECK LIST - ENGINEERING DATA
APPENDIX B - CHECK LIST - VISUAL INSPECTION
APPENDIX C - HYDRAULICS/HYDROLOGY
APPENDIX D - PHOTOGRAPHS

APPENDIX E - GEOLOGY

APPENDIX F - FIGURES
APPENDIX G - REGIONAL VICINITY AND WATERSHED BOUNDARY MAP

H

I

I 

vii

_ ___  - —_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- I  ~~~~~~~_ V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ V~~~~~~~ _~V_ _ ~~_V V~_

~~~~ 

. V
V ••

V V~VtV~
• 

•~ V 4 
• 

-

• • - 
• •~V~ VS_ V

~ ~~~~~~~~~~~~~~~~~~~~~~~ - - ;
~~~~

-
~~1~~~~~~V ,~~

- 
• 

•
~~~~

•

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

~~V~~~~~~~ V V V  ~~~~~~~~~~~~~~ ~~~ V~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~ 
-

~~~~~~~~~-



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

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION REPORT

COLYER LAKE DAM
NDI# PA-448, PENNDER# 14—112

H • 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. Colyer Lake Dam is a zoned
earth embankment approximately 38 feet high and 700 feet
long. Including the spiliway system , the length of the
facility is approximately 780 feet.-{ see Figure 1).

The dent is provided with an ungated concrete rectangu-
lar spiliway and plunge pool located on the right abutment.
The spiliway consists of a 69-foot wide trapezoidal weir
section aside a 10-foot wide rectangular flume section
(inside dimensions), separated by a concrete wail -f~ee

.31igure 10 and Photograph 6). The outlet works consist of a
4—foot square reinforced concrete outlet connected to a
rectangular vertical riser . Discharge through the outlet is

• controlled by stop logs that are set in grooves within the
riser . — •  -~~

b. Location. Colyer Lake Dam is located on Sinking • 
•~~ 

‘
• •

Creek, Potter Township , Centre County, Pennsylvania , about • -
11 miles east of State College. The dam and reservoir are
contained within the Centre Hall, 7.5 minute U.S.G.S. topo-
graphic quadrangle. The coordinates of the dam are N40°
46’ 50” and W77° 40’ 50” (see Regional Vicinity Map, Appen-
dix G).

c. Size C1~~ sification. Intermediate (38 feet high;
maximum reservoir storage capacity 1,730 acre—feet).
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.. d. Hazard Classification. High (see Section 3.l.c.4).

e. Ownership. Pennsylvania Fish Commission
P. 0. Box 1673
Harrisburg, Pennsylvania 17120

f. Purpose. Recreation and research.

g. Historical Data. Colyer Lake Dam was constructed
in the period of October 1964 to September 1966. Both the
design and construction of the facility were undertaken by
Pennsylvania Fish Commission staff. Periodic progress
reports were issued by the Pennsylvania Fish Commission ,
Office of Engineering , and the construction site was fre-
quently visited by PennDER personnel. No indications of
problems are contained within the available PennDER corres-

V pondence and the project was completed as scheduled.

• In 1968, the concrete wall separating the trapezoidal
weir section from the by-pass canal section was replaced as
it was damaged by ice pressure. Current practice is to
lower the lake level each winter (as was the condition at
the time of inspection) for ice protection .

1.3 Pertinent Data.

a. Drainage Area. 8.4 square miles.

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

c. Elevation (feet above mean sea level). The
following elevations were obtained through field measure-
ments that were based on the elevation of the emergency
spiliway crest at 1244.0 feet (see note on Sheet 3, Appen-
dix C).

Top of Dam 1252 (top of spiliway wingwall) .

Maximum Pool Design Surcharge - Not known.

•- Maximum Pool of Record - Not known. • 

-

Spillway Crest 1244.

Invert of Upstream End of Outlet Conduit 1211.

• Invert of Downstream End of Outlet Conduit 1209.

Streambed at Centerline of Dam 1211.

- -  
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Maximum Tailwater - Not known .

d. Reservoir Length (miles).

Maximum Pool 0 .8  (elevation 1252.0)

Normal Pool 0.6 (elevation 1244 .0)

e. Storage ( acre—feet).

Spiliway Crest 1010 (elevation 1244.0)

Top of Dam 1730 (does not include approximately
18 acre—feet of storage provided by the adjacent
by-pass canal).

f .  Reservoir Surface (acres).

Spiliway Crest 77 (elevation 1244 .0)

Top of Dam 105 (elevation 1252.0)

g. Dam .

Type - Earth .

Length 700 feet (field measured); 740 feet
(design).

Height 38 feet (field measured); 45 feet (design)

Top Width 15 feet (field measured) ; 18 feet
(design).

Side Slopes - Upstream: 3H:1V
Downstream : 2 .5H: 1V

Zoning - Four zones are denoted on the contract
drawings and specifications (see Figure 6).

V Class A Fill — Upstream of core — semi-impervious
material free from rocks greater than 6 inches in maximum
dimension.

Class B Fill - Downstream of core - selected semi-
impervious material free from rocks greater than 12 inches
in maximum dimension.

Selected Impervious Fill - Selected impervious and
structurally sound material free from vegetable matter and
rock greater than 4 inches in maximum dimension.

A 3 
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Selected Pervious Material — Mantles the down-
• stream face - selected pervious material sufficiently

pervious to drain the embankment and may contain rocks up to
12 inches in diameter.

Impervious Core - See “Zoning” and Figure 6.

Cutoff - A cutoff extending a minimum depth of 4
feet into rock was constructed along the centerline of the
dam (see Note 8, Figure 6).

Grout Curtain - None.

h. Diversion Canal. By-pass canal constructed along
the east side of the reservoir which combines with the
spiliway system.

i. Outlet Conduit.

Type - 4—foot square concrete box culvert.

Length 216 feet, inlet to outlet.

Closure - Discharge through the outlet is con-
trolled by 6-inch by 6-inch by 5-foot oak stop logs set in
grooves within the concrete riser.

Access — Riser accessible from crest.

3 . 
________

Type - Rectangular concrete chute channel with
trapezoidal-shaped crest aside a 10—foot rectangular flume
section.

Width - Trapezoidal weir section : 69 feet
Rectangular flume section : 10 feet

Channel Length 142 feet (channel section)
V 45 feet (stilling basin section)

Crest Elevation = 1244.

Upstream Channel - Cut in soil and rock.

Downstream Channel - Spiliway discharges into the
orig inal Sinking Creek streambed .

k. Regulating Outlets . Flow through the 4-foot
• square discharge conduit is regulated with stop logs. A

4
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I
- flashboard system is located at the upstream end of the• reservoir which can be used to regulate flow into the by-

pass canal (see Photograph 9 and “Log Dam ” on Figure 2 ) .  V
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources.

1. Hydrology and Hydraulics. Design calcula-
tions are available from PennDER and Fish Commission files.

A report titled, “Engineering Feasibility Report of a
Proposed Dam and Lake on Sinking Creek, Potter Township,
Centre County, Pennsylvania ,” is also available from Fish
Commission files.

2. Embankment. No design calculations are
available. Contract drawings contain some subsurface in-
formation and boring logs are available from Fish Commission
files.

b. Design Features.

1. Embankment. The contract drawings indicate
that the embankment is a zoned earth structure 45 feet high
having a total embankment length of 740 feet. (Field measure-
ments yielded a length of 700 feet and a height of 38 feet.)

The structure consists of two semi—impervious zones
surrounding a zone of selec1-. impervious material. A cutoff
trench was excavated along the centerlina of the dam to a
depth of at least 4 feet below the top of rock. A zone of
pervious material mantles the downstream slope as shown on
Figure 6. A toe drain comprised of sand , gravel, fine rock
fragments, and 6-inch diameter perforated pipe underlies the V

pervious material and discharges near the outlet structure.

The dam is 15 feet wide at the crest and has slopes of
3H:lV upstream and 2-l/2H:1V downstream . Dumped riprap on
crushed stone bedding protects the upstream face of the dam.

V 2. Appurtenant Structures. The outlet works at
Colyer Lake Dam consist of a reinforced concrete riser and
horizontal box culvert which discharges into a fish catch V

basin at the toe of the dam (see Figure 9 and Photographs 5
and 8). The culvert is a 4-foot square reinforced concrete
structure with seep collars at 25—foot intervals. The riser 

V

portion is a rectangular structure containing grooves for
stop log installation.
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The spillway is a rectangular concrete chute with a 69—
- ‘  foot wide trapezoidal weir section and a 10-foot wide rectangu-

lar flume section (see Figure 10 and Photograph 6) which
accepts flow from the by-pass canal. The right retaining
wall of the trapezoidal weir section (left wall of flume
section ) will act as a side channel spillway during flood
flows and will discharge flow into the rectangular flume .
Ungated discharge from the spillway empties into a stilling
basin before entering the original streambed downstream of
the dam .

c. Design Data and Procedures.

1. Hydrology and Hydraulics. Calculations
contained within PennDER and Fish Commission f i les indicate
that the Pennsylvania “C” Curve was used as the basis for
designing the spillway.

2. Embankment. No design data are available.

3. Appurtenant Structures. No design data are
available.

• 2 . 2  Construction Records .

Contract drawings , specifications, construction progress
reports , and construction photographs are available from
PennDER and Fish Commission f i les .

2 .3  Operational Records.

bperational records such as spillway discharge are not
available for the faci l i ty.

2 . 4  Other Investigations.

• The following is a list of additional studies of the
facility prior to and subsequent to construction, all of
which are available from Fish Commission Files in Bellefonte ,
Pennsylvania.

Preliminary Report of a Reconnaissance Survey, 1954 , by
O’Hara and Treabley.

Biological Inspection , 1953, by Arthur Bradford .

Engineering Feasibility Report, 1964, by Edward Miller.

U 7
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Results of Subsurface Explorations, 1964 , F. J. Kitlinski
and Associates .

Report on Wall Damage Due to Ice Pressure at Colyer
Lake, 1968, by Ray R. Frank.

Analysis of Colyer Lake Spiliway, 1974 , by E . J. Grindall.

2 .5  Evaluation.

Engineering data in the form of drawings, specifica-
tions , hydrologic and hydraulic calculations, construction
photographs , and correspondence are available from Fish
Commission and PennDER f i les.  The data available are
considered adequate to make a reasonable Phase I assessment

• of the facili ty.

U
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SECTION 3
VISUAL INSPECTION

3.1. Observations.

a. General. The general appearance of the structure,
based on the visual inspection, suggests that it is in good
condition.

b. Embankment. The upstream face of Colyer Lake Dam
is sloped at 3H:lv and is protected by durable sandstone
riprap (see Photograph 2); whereas, the downstream face is
sloped at 2.5H:1v and is protected by a well established
cover of crown vetch. The crest of the dam is seeded and is
approximately 15 feet wide.

No signs of seepage were observed at the time of inspec-
tion nor were any signs of slope distress noted. Both toe
drains were functioning and discharging in to the fish catch
basin downstream of the outlet conduit.

• c. Appurtenant Structures.

1. Spillway. The visual inspection of the
spillway revealed that it is in need of minor repair.
Cracking and spalling of the trapezoidal weir section was evi-
dent as shown in Photograph 7. Cracking and efflorescence
were particularly associated with the weep holes in the
sp i1.lway sidewalls. There was also minor cracking in the
wall separating the flume section from the trapezoidal weir
section of the spiliway.

At the time of inspection, the Pennsylvania Fish
commission was drawing down the reservoir so as to drain the
forebay of the spillway . This is done every winter
to reduce ice pressures on the wall separating the trapezoidal
weir section and flume section of the ~p.i1lway. The wall
was replaced in 1968 following ice damage (see Figure 11).

; 2. Outlet Conduit. Discharge through the outlet
works at Colyer Lake Dali’ controlled by stop logs within
the vertical riser (see Photograph 4). The Fish Commission
was Jo,~ering the reservoir level at the time of inspection ;
consequently, only the exposed portion of the vertical riser
could be inspected. Field team members did enter the hori-
zontal portion of the 4-foot square outlet conduit to a
point about 10 feet from the vertical riser. Cracking and
efflorescence were observed within the conduit approxima tely
10 to 15 feet downstream of the riser (Figure 7 indicates a
concrete cutoff collar extends into rock in this area).

•~ V f l~4
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Additional minor cracking was observed elsewhere within the ô

V conduit. The condition is not considered serious in its
present state; however, the outlet should be inspected
regularly to insure that the condition is not deteriorating .

3. Reservoir Area. The reservoir is surrounded
by forested slopes which range from steep to gentle (see
Photograph 3). Some surficial sliding was observed on the
west side of the reservoir; however, the condition is not
considered serious.

4. Downstream Area. Discharge from Colyer Lake
flows through the broad floodplain of Sinking Creek (see
Photograph 8) which is surrounded by gently rolling hills
used primarily for agriculture. At a point approximately
2,500 feet downstream of the dam , Sinking Creek passes
beneath a bridge on a secondary road in the community of
Colyer. A home (see Photograph 10) and a church are located
in this area with first floor levels less than 10 feet above
the stream bottom.

Because of the position of the above-mentioned improve-
ments, the facility was given a “high” hazard classification .

V 3.2 Evaluation.

The overall appearance of the facility indicates that
it is in good condition. The spiliway requires repair on the
trapezoidal weir section where significant spalling and
cracking has occurred (see Photograph 7). Cracking and
efflorescence within the spillway and outlet conduit should
be observed in subsequent inspections to insure that the
condition does not deteriorate.

10
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V SECTION 4 -

.

OPERATIONAL PROCEDURES

4.1 Normal Operational Procedures.

According to representatives of the Pennsylvania Fish
Commission , an operations manual is being prepared for the
facility although it was not available for review by the
inspection team.

Under normal conditions, the stop logs within the
control tower are set at 4 inches above the crest elevation
of the spillway. Excess inflow passes over the spillway and
enters the Sinking Creek channel downstream of the dam.

Each fall the water level is lowered approximately 4
feet thereby draining the forebay area. This is done to
reduce the chance of ice damage to the wall separating the
flume and trapezoidal weir sections of the spillwa y (see
Section 3 for details).

Continuous flow through the by-pass canal is regulated
for water quali ty and research purposes .

4.2 Maintenance of Dam.

Pennsylvania Fish Commission personnel indicate the
standard Soil Conservation Service Manual is used as a
maintenance guideline. Written records of maintenance are
prepared on a routine basis by Fish Commission personnel.

4.3 Maintenance of Operating Facilities.

See “Maintenance of Dam ” above.

4.4 Warning Systems.

Emergency plans are currently being developed for V

Pennsylvania Fish Commission dams. The plan for Colyer Lake
Darn is as follows:

The Centre County waterways patrolman or a deputy
V patrolman shall observe this structure during periods of
• heavy precipitation. Should they observe any of the follow-

ing conditions, they are instructed to notify the PennDER
Regional Off ice  at Williamsport, Pennsylvania , (telephone

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1
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717/326—2681, Extension 258 or call 717/326—9787 after
‘

~~ hours) .

a. Sliding of upstream or downstream slopes or abut-
ments contiguous to the dam;

b. Sudden subsidence of the crest of the dam;

c. Longitudinal or transverse cracking of the crest
of the dam;

d. Unusual release of water from the face or toe of
the dam;

e. Any other unusual conditions at the downstream
slope of the dam ;

f. Significant landslides in the reservoir area; or

g. Unusual discharges through the spiliway system.

4.5 Evaluation.

According to Fish Commission personnel, an operations
manual is being prepared and the facility receives periodic
maintenance in accordance with SCS guidelines. Records of
maintenance are available at the Pennsylvania Fish Commission
office in Bellefonte, Pennsylvania. Emergency plans are
being developed for all Fish Commission dams. The current
plan for Colyer Lake Dam as presented in Section 4.4 appears
insufficient in several aspects and should be given addi-
tional scrutiny . Some specific it~ ms which should be
addressed are:

a. Definition of alert stages which are related to
pool level.

b. A mechanical/electrical device at the dam which
is operable at any or all hours of the day to signal the

V designated patrolmen that an alert stage has developed. V

c. Alternate means of communication in the event
telephone lines are inoperable.

I
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SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION V

5.1 Design Data.

Minimal spillway design data are available. Calcula- V

tions and correspondence indicate that the spiliway was
designed to pass a peak flow of 6,872 cfs as determined by
the Pennsylvania “C” Curve criteria. The combined flow
through the canal section and over the trapezoidal-shaped
weir was determined to be 6,973 cfs. No routing of the
design flood was performed.

5.2 Experience Data.

• No records of discharge are available for this facility.
The “Agnes” storm of June, 1972, is thought to be the great-
est storm experienced by the facility and damage was limited
to dislocation of riprap in the fish catch basin.

5.3 Visual Observations.

On the date of inspection , no conditions were observed
that would indicate the spiliway and outlet system would not
perform satisfactorily during a flood event.

5.4  Method of Analysis.

The facility 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 capabilities
of the program are briefly outlined in the preface contained
in Appendix C.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with
• V procedures and guidelines contained in the National Guide-

lines for Safety Inspection of Dams for Phase I investiga-
tions, the Spillway Design Flood (SDF) for Colyer Lake Dam
is the Probable Maximum Flood (PMF) . This classification is
based on the relative size of the darn (intermediate) , and
the potential hazard of darn fa i lure  to the downstream
residences (high).

V _ _ _  _ _
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b. Results of Analysis. Colyer Lake Darn was evalu—
ated under near normal opera~ing conditions. That is, the

• Colyer Lake Reservoir was initially at its normal pool or
emergency spillway elevation of 1244.0 feet (MSL), but the
usually operational 4-foot square low level outlet was
assumed to be non-functional for purposes of analysis (Appen-
dix C, Sheets 9 and 10). Potential reservoir storage values
were estimated based on the available 5—foot contour map of
the facility (Figure 2). The spillway weir crest—shape was
assumed to approximate that of an ogee crest in order to
develop a discharge-elevation relationship.

A 2,400—foot by—pass canal with significant discharge
and moderate storage capacities aids in the drainage of the
8.4 square mile basin above Colyer Lake Dam. In order to
consider its effects on reservoir inflows, the potential
storage and corresponding discharge values of the by-pass

• canal were added to the reservoir values at appropriate
elevations (Appendix C, Sheets 11-17, and 19). All per-
tinent engineering calculations relative to the evaluation
of this facility are provided in Appendix C.

Overtopping analysis (using the Modified HEC-1 Computer
Program) indicated that the discharge/storage capacity of
Colyer Lake Darn could accommodate only about 77 percent of
the PMP prior to overtopping of the dam (Appendix C , Summary
Input/Output Sheets, Sheet D). The peak PMF inflow of about
9720 cfs was attenuated by the discharge/storage capabil-
ities of the darn and reservoir such that the resulting peak
outflow was about 9650 cfs (Summary Input/Output Sheets,
Sheets B and C). Under the PMF , the embankment was over-
topped for approximately 5.3 hours, with a maximum depth of
inundation equal to about 0.7 feet (Summary Input/Output
Sheets, Sheet D).

5.6 Spillway Adequacy

Although Colyer Lake Darn could not accommodate its SDF 
•

(the PI4F), the possible downstream consequences of embank-
V ment failure due to overtopping were not evaluated . Breach—

ing analysis of the darn was not performed in accordance with
V ETL—ll l O—2—234,  since the facility can safely pass a flood

of at least 1/2 PMF magnitude. Since Colyer Lake Dam Cannot
accommodate a PMF-size flood, its spillway is considered to
be inadequate.

14
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.]. Visual Observations.

a. Embankment. Based on the visual inspection, the
darn appeared to be in good condition. No signs of seepage
or slope distress were noted at the time of inspection nor

• is there any record of problems with the structure in avail-
able Fish Commission and PennDER records.

b. Appurtenant Structures. In 1968, the wall separ-
ating the trapezoidal wéir section and flume section of the
spiliway was replaced following damage incurred from ice
pressures within the forebay. Since that time, the Pennsyl-
vania Fish Commission has lowered the water level about 4
feet in the late autumn to drain the forebay prior to the
winter season.

The spiliway, spiliway sidewalls, and stilling basin
V 

are generally in good condition, one notable exception being
the cracking and spalling on the trapezoidal weir section
(see Photograph 7). Minor cracking and efflorescence were
also noted at numerous locations on the spiliway side walls
particularly at the sidewall weep holes.

The horizontal portion of the outlet conduit was in-
spected by entering the 4-foot square conduit from the
outlet end. Minor cracking, staining, and efflorescence
were observed throughout the conduit particularly at a point
about 3.0 to 15 feet from the connection with the vertical
riser. The vertical riser and impact area could not be
inspected because water was discharging over the stop logs
at the time of inspection. Periodic inspections of the out-
let conduit should be continued.

6.2 Design and Construction Techniques.
V Design computations are available for the outlet system

which indicate the spillway was sized using the Pennsylvania
“C” Curve. No other design data are available although
contract drawings, specifications, and construction photo—
graphs were reviewed.

6.3 Past Performance.

Pennsylvania Fish Commission records indicate adequate
past performance of the facility although some riprap was

V 
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I.

displaced in the fish catch basin area following the “Agnes ”
storm in June, 1972.

V . 

6.4 Seismic Stability .

The dam is located within Seismic Zone No. 1 and is - •

subject to minor earthquake induced dynamic forces. As the
dam is broad based, constructed of rolled earth and rock-
fill, and contains provisions for internal drainage, the

‘ I  static stability is thought to be sufficient to withstand V

minor earthquake induced dynamic forces. No calculations or
investigations, however, were performed to confirm this
opinion .

16
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SECTION 7 
4~~

V

ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES V

7.1 Dam Assessment.

a. Safety The visual inspection , operational
history, and hydrologic/hydraulic analysis indicate that the
structure is in good condition. A maintenance manual ,
operations manual, and emergency operations plan are avail-
able or are being developed for the facility . The emergency
plan reviewed by the inspection team appears insufficient in
that in lacks critical items , several of which are listed in
Section 4.5. Deficiencies noted curing the inspection were
limited to cracking and spalling of the spillway weir and
sidewalls and minor cracking within the outlet conduit.

.
‘

• Hydrologic and hydraulic calculations indicate that the
spiliway system (including by-pass canal) will pass and/or
store only about 77 percent of the PMF prior to overtopping
of the dam. Since the SDF of the facility is the PMF, the
spillway system is deemed inadequate .

b. Adequacy of Information. The available data
(contract drawings, specifications , photographs and miscellaneous
correspondence) are considered sufficient to make a
reasonable Phase I evaluation of the facility .

c. Urgency. Remedial repairs to the spillway surfaces
as indicated below should be performed as soon as practical.

d. Necessity for Additional Investigations. No
additional investigations other than routine maintenance
checks are deemed necessary at this time.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner: -

a. Repair the spalled areas on the spillway weir and
V seal all cracks in the weir and spiliway sidewalls.

V b. Evaluate the cracking in the outlet conduit during
subsequent periodic inspections and take appropriate remedial
measures if deteriorating conditions are observed.

c. Reevaluate and revise the present emergency plan
for Colyer Lake in accordance with, but not limited to, the
items listed in Section 4.5.

I
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APPENDIX A
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CHECK L I S T  - • ND! ID # PA—00448 4 

-

HYDROLOGIC AND HYDRAULIC PENN DER ID # 14—112
E N G I N E E R I N G  DATA PAGE 5 OF 5

SIZE OF DRA I NAGE AREA: 8.4 square miles

ELEVATION TOP NORMAL POOL: 1244 STORAGE CAPACITY: 1,010 acre—feet

ELEVATION TOP FLOOD CONTROL POOL: — STORAGE (~APACITY: —

ELEVATION MAXIMUM DESIGN POOL: — STORAGE CAPACITY : —

ELEVATION TOP DAM: 1252 STORAGE CAPACITY : 1,730 acre—feet (excluding

k by-pass canal)
S P I L L W A Y  DATA

CREST ELEVAT ION : 1244 —

TYPE: Rectangular concrete chute with trapezoidal-shaped weir
crest.

WIDTH : 69 feet • 

—

LEM TH: 142 feet from base of weir to stilling basin.

V SPILLOVER LOCATION: right abutment

NL?~BER AND TYPE OF GATES : ungated

OUTLET WORKS

TYPE: Reinforcement concrete box culvert and control tower

LOCATION: near embankment center

ENTRANCE It’NERTS: elevation 1211

EXIT INVERTS: elevation 1209

V EMERGENCY DRAWDOWN FACILITIES: Stop logs in control tower

HYDROMETEOROLOGICAL GAGES

TYPE : None

LOCATION: —

RECORDS : —

• MAX I~~~ NON-DAM~~ INC DISCHARGE: Not known
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- V 
PREFACE

The modified HEC-1 program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of the
overtopping potential of the dam ; and 2) the estimation of

V the downstream hydrologic-hydraulic consequences resulting
from assumed structural failures of the dam . Briefly, the
computational procedures typically used in the darn over-
topping 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 eac!’. routed hydrograph at the
downstream end of each reach.

The eva luation of the hydrologic-hydraulic consequences
resulting from an assumed structural fa i lure  (breach) of the
dam is typically performed as shown below .

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

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

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

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of

V the p’iak discharge(s) , time(s) to peak and maximum water
V surface elevations of failure hydrographs for each location .

C-l

_____ V .
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Colyer Lake is located approximately 8.5 miles east of

State College in the Appalachian Mountain section of the

Valley and Ridge Province of central Pennsylvania. The

Appalachian Mountain section is characterized by interbedded

hard and soft sedimentary rocks that have been strongly

folded into tight, high amplitude anticlines and synclines

by compressional forces from the southeast. The folded

structures trend in a southwest-northeast direction and

plunge in both directions along the axial strike. The Bear

Meadows anticline , plunging to the southwest , passes through

a portion of Colyer Lake .

The surface sedimentary rocks exposed in the general

area range in age from the Lower Silurian (youngest) to the

Lower Ordovician (oldest). Underlying the dam and most of

the reservoir area are sedimentary rocks of the Reedsville

Formation (Ordovician). The Reedsville Formation consists

almost entirely of shale with thin silty and sandy interbeds.

An exposure of the upper portion of the Reedsville Formation V

on the right abutment consists chiefly of brown , greenish ,

and black clayey to sandy shale with thin limestone beds or

concretions. The shales gradually grade into a sandstone of

V the Bald Eagle Formation which occurs above the dam in the

surrounding hillsides.

Test borings at the dam site reveal that in the valley

rock lies at a depth of about 10 feet below the ground

4 V
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V surface. The underlying rock consists essentially of shale

with the uppermost 5 to 10 feet being broken. The degree of

brokenness decreases with depth. The alluvial and residual

soils underlying the dam and the reservoir area consist of a

mantle of impervious clay.3

Water well data indicates that the transmissibility of

the Reedsville Formation is low, particularly in the lower

portions of the formation.2

‘1

1Geologic Map of Pennsylvania , Harrisburg: Bureau of Topo—
graphic and Geologic Survey , 1960.

2Lohman , Stanley W . ,  “Gr ound Water in South—Central Pennsyl-
vania ,” Harrisburg: U. S. Geological Survey and the
Pennsylvania Geologic Survey , Water Resources Report 5, - V

1938.
3Miller, Edward R., “Engineering Feasibility Report of a

* V 
- Proposed Dam and Lake on Sinking Creek, Potter Township,

V Centre County, Pennsylvania,” Harrisburg: Pennsylvania

1 
Fish Commission, May 27, 1964.
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