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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams for Phase I Investiga-
tions. 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 andvisual inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computatioal evaluations are beyond the scope of a Phase I investi-
gatioii; however, the investigation is intended to identify any needfor such studies.

In reviewing this report, it should be realired 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 in-
spection 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.

£hase I inspections are not intended to provide detailed hydrologic
ana hydraulic analyses. In accordance with the established guide-
lines, the Spillway Design Flood is based on the estimated Probable
Maximum Flood (greatest reasonably possible storm runoff) for the
region, 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.

Breach analyses are performed, when necessary, to prcvide data
to assess the potential for downstream damage and possible Ioss of
life. The results are based on specific theoretical scenarios
peculiar to the analysis of a particular dam and are not applicable
to other related studies such as those conducted under the Federal
Flood Insurance Program.
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PHASE I INSPECTION REPORTNATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Sunrise Lake Dam: NDI I.D. No. PA-01091

Owner: Sunnylands Incorporated

State Located: Pennsylvania (PennDER I.D. No. 52-175)

County Located: Pike

Stream: Poison Brook

Inspection Date: 19 May 1981

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

Based on a visual inspection, operational history, and hydrologic
and hydraulic analysis, the dam is considered to be in good condi-
tion.

The size classification of the facility is small and its hazard
classification is considered to be significant. In accordance with
the recommended guidelines, the Spillway Design Flood (SDF) for the
facility ranges between the 100-year frequency flood and the 1/2
PMF (Probable Maximum Flood). Since the facility is classified
near the upper bounds of the small category, the SDF is considered
to be the 1/2 PMF. Results of the hydrologic and hydraulic analy-
sis indicate the facility is not capable of passing and/or storing
the inflow resulting from a 1/2 PMF event without overtopping the
emergency spillway dike. It must be noted, however, that the
facility was found to be capable of accommodating the peak inflow
from the 100-year frequency flood without overtopping. Neverthe-
less, the spillway system at Sunrise Lake Dam is considered to be
inadequate. j

It is recommended that the owner:

a. Immediately implement remedial measures necessary to
restore the main embankment and emergency spillway dike to their
design crest elevation at 1311.0 feet. In addition, the emergency
spillway channel should be reconstructed to conform with its design
configuration whereby it would be hydraulically adequate. In the
meantime, additional erosion protection should be provided along
the sidewalls of the present emergency spillway channel.

--------------------------------------. ...-----.. ........-....... ..-- . --------..-
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Sunrise Lake Dam: NDI I.D. No. PA-01091

b. -Develop formal manuals of operation and maintenance to
ensure future proper care and operation of the facility. Included
in the manuals should be a formal warning system for thc notifi-
cation of potential downstream inhabitants should hazardous embank-
ment conditions develop, with provisions for around-the-clock sur-
veillance of the facility during periods of unusually heavy pre-
cipitation.

c. Drain the swampy areas situated along the downstream toe
of the dike to central locations where they can be monitored duringfuture inspections along with the seepage observed in the emergencyspillway discharge channel. Turbidity and/or changes in flow rates

should be noted.

d. Continue to observe, in all future inspections, the
seepage and/or drainage condition encountered below the access road
(Sunrise Drive) located along the downstream toe of the main embank-
ment. Turbidity and/or changes in flow rate should be noted.

e. Clear the trash rack atop the service spillway drop inlet
on a frequent, regular basis in order to assure unimpeded flow.

GAI Consultants, Inc. Approved by:

Bern ard M hPames W. Peck
'Jolonel, Corps of Engineers

ommander and District Engineer

b0

IERNARD MI~tR. MIHALCIN

Date \qý_5v Date'1

-- t....- -
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View of Main Embankment at Northwest
Corner of Sunrise Lake.

View of Dike at Southeast
Corner of Sunrise Lake.

OVERVIEW PHOTOGRAPHS
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SUNRISE LAKE DAM
NDI# PA-01091, PENNDLR# 52-175

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. Sunrise Lake is impounded by a
14-foot high, 550-foot long earth embankment (Sunrise Lake Dam;
also referred to as main embankment within this report) located at
its northwest corner and by a 10-foot high, 470-foot long earth
dike that also serves as an emergency spillway (emergency spillway
dike) located at its southeast corner. The main embankment is
equipped with a drop inlet type service spillway near its left
abutment. The service spillway riser is provided with a gate
device at its base to effect drawdown of the lake. The emergency
spillway consists of a 55-foot wide, trapezoidal shaped channel
(20-foot bottom width) constructed through the center of the appur-
tenant dike.

b. Location. Sunrise Lake Dam is located on Poison Brook in
Dingman Township, Pike County, Pennsylvania. The facility is
situated less than two miles south of Interstate Route 84, between
interchanges nine and ten, and about two miles north of Pennsylvania
Route 739. The dam, reservoir, and watershed are contained within
the Edgemere, Pennsylvania, 7.5 minute U.S.G.S. topographic quad-
rangle (see Figure 1, Appendix E). The coordinates of the dam are
N41 0 19.4' and W'40 57.8'.

c. Size Classification. Small (14 feet high, 532 acre-feet
3torage capacity at top of dike).

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

S-A
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e. Ownership. Sunnylands Incorporated
R. D. 01, Box 3000
Milford, Pennsylvania 18337
Attn: Mr. Robert B. Ramagosa

Vice President

f. Purpose. Recreation.

g. Historical Data. Information contained in PennDER files
indicates that Sunrise Lake Dam was constructed during the mid-
1960's by Sunnylands Incorporated. Correspondence dated 1971
indicates that state officials did not become aware of the exis-
tence of the facility until several years after its completion, as
no formal design documents had been submitted nor had a construc-
tion permit been issued. State officials subsequently requerted a
complete engineering investigation of the facility to determini its
safety and adherence to modern design principles. The owner se-
cured the services of L. Robert Kimball Consulting Engineers of
Ebensburg, Pennsylvania, and a formal report was issued dated March
1974. The findings and conclusions of the study eventually re-
sulted in extensive renovations which were completed in 1978. No
significant modifications have reportedly been made to the facility
since that date.

1.3 Pertinent Data.

a. Drainage Area (square miles). 1.2

b. Discharge at Dam Site.

Discharge Capacity of Outlet Conduit - Discharge curves
are not available.

Discharge Capacity of Service Spillway at Maximum Pool
(Top of Emergency Spillway Dike at elevation 1308.6) = 80 cfs (see
Appendix D, Sheet 9).

Discharge Capacity of Emergency Spillway at Maximum
Pool = 140 cfs (see Appendix D, Sheet 9).

c. Elevations (feet above mean sea level). The following
elevations were obtained from design drawings and through fieldmeasurements based on the elevation of normal pool at 1305.5 feet(see Appendix D, Sheets 1 and 2).

Top of Main Embankment 1311.0 (design).
1309.8 (field).

Top of Emergency Spillway Dike 1311.0 (design).
1308.6 (field).

Downstream Toe of Main

Embankment 1296.2 (field).
Maximum Design Pool 1310.8
Maximum Pool of Record Not known.
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Normal Pool 1305.5 (design; as-
sumed datum).

Service Spillway Crest 1305.5
Emergency Spillway Crest 1309.0 (design).

1307.2 (field).
Upstream Inlet Invert 1300.0 (design).
Downstream Outlet Invert 1294.0 (design).

1295.5 (field).
Streambed at Dam Centerline Not known.
Maximum Tailwater Not known.

d. Reservoir Length (feet).

Top of Main Embankment 3200

Normal Pool 3200

e. Storage (acre-feet).

Top of Main Embankment 626
Top of Dike 532
Normal Pool 308

f. Reservoir Surface (acres).

Top of Main Embankment 81
Top of Dike 77
Normal Pool 68

g. Main Embankment.

Type Earth.

Length 560 feet.

Height 14 feet (field mea-
sured; embankment
crest to downstream
embankment toe).

Top Width Varies; 15 feet (mini-
mum) at left abutment
to 115 feet (maximum)
near right abutment.

Upstream Slope 2H: IV
Downstream Slope Varies; 5H:lV (mini-

mum) at left abutment
to 3.5ii:lV (maximum)
near embankment cen-
ter.

"7 *
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Zoning Heterogeneous earth
embankment comprised
primarily of medium
dense silty sands with
some clay gravel and
boulders. No defini-
tive zones.

impervious core None indicated.

Cutoff None indicated.

Grout Curtain None indicated.

h. Emergency Spillway Dike.

Type Earth.

Length 470 feet (including
spillway).

Height 10 feet (field mea-
sured; dike crest to
downstream dike toe).

Top Width 24 feet.

Upstream Slope Varies; 3.5H:lV (mini-
mum) right of spillway
to 3H:1V (maximum)
left of spillway.

Downstream Slope 2H:lV

Zoning Heterogeneous earth
embankment reportedly
comprised of materials
ranging from "silty
sand to sandy gravel
with some clay matrix
in places".

Impervious Core None indicated.

Cutoff None indicated.

Grout Curtain None indicated.

i. Diversion Canal and
Regulating Tunnels. None.

J. Service Spillway.

L ,~T 7J~ AV



Type uncontrolled, five
foot diameter, drop
inlet type, corrugated
metal riser connected
to a three foot dia-
meter, corrugated
metal, horizontal
discharge conduit.

Crest Elevation 1305.5 feet.

k. Emergency-Spillway.

Type Uncontrolled, trape-
zoidal shaped, earth
channel cut through
the crest of the
emergency spillway
dike near its center-
line.

Crest Elevation 1307.2 feet.

Crest Length 20 feet (bottom).
55 feet (top).

1. Outlet Conduit.

Type Three foot diameter,
corrugated metal pipe
welded to the upstream
base of the service
spillway riser.

Closure and
ReuaigFacilit~ies Control device re-

Regultingferred to as a "flap
gate" is located at
the inlet.

Access The control device is
submerged at the base
of the riser and is
reportedly accessible
by diver only.
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SECTION 2

ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. The facility was
originally constructed around 1964 without a formal design having
been submitted to the state for approval. Thus, no original design
reports and/or calculations are available. State officials subse-
quently requested an engineering evaluation be performed on the
as-built structure. The results are contained in a report avail-
able in PennDER files entitled, "Engineering Report for Sunrise
Lake on Poison Brook, Pike County, Pennsylvania," prepared for
Sunnylands Incorporated by L. Robert Kimball Consulting Engineers
of Ebensburg, Pennsylvania, dated March 1974. The design of the
present facility was performed primarily by the owner who appar-
ently relied almost exclusively on the findings and recommendations
of the above referenced Kimball report. Plans and specifications
for the reconstruction, as prepared by Sunnylands Incorporated, are
also contained in PennDER files along with various correspondence,
memoranda and several dated photographs.

b. Design Features.
1. Main Embankment. Design features of the main embank-

ment are presented in Figures 2, 4 and 5. As indicated, the struc-
ture is an unconventionally shaped, 14-foot high, 560-foot long,
heterogeneous earth embankment. The crest of the structure is
narrowest (15 feet) at the left abutment and gradually widens to a
maximum (115 feet) near the right abutment. The upstream embank-
ment face is sloped at 2H:lV and covered with large sandstone
boulders to protect against erosion (see Photograph 3). The down-
stream embankment face is grass covered with its steepest slope set
at 3.5H:lV near the center of the embankment. Test boring data
shown in Figures 4 and 5 indicate the main embankment is comprised
primarily of medium dense silty sands with some clay, gravel, and
boulders. The 1974 engineering report ctates that the materials
"were compacted to approximately 85 to i0 percent of the maximum
dry density". The embankment materials were apparently placed atop
medium dense to very dense glacial tills. There is no indication
that any portion of the structure is founded on rock or that any
type of cutoff trench was excavated. A small drainage system isprovided along the downstream embankment toe for seepage control.

2. Appurtenant Structures.

a) Emergency Spillway Dike. As an impounding
structure, the emergency spillway dike is similar to the main
embankment. It it: a 10-foot high, 470-foot long, heterogeneous
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earth structure. The 1974 engineering report describes its com-
position as ranging from "silty sand to sandy gravel with some clay
matrix in places .... compacted to approximately 85 to 90 percent of
the maximum dry density". The structure is 24 feet wide across its
crest. The downstream dike_ face is sloped at 2H:lV while the
upstream face varies from 3H:lV to 3.5H:IV. Large sandstone boul-
ders provide riprap protection along the upstream face. The as-
built spillway section is trapezoidal shaped, 20 feet long across
its base and 55 feet long across the top of the channel. This
differs substantially from the design structure depicted in Fig-
ures 3 and 4 whose base width measures 150 feet and top width 190
feet. Field measurements indicate the top of the dike (elevation
1308.6) to be about 1.2 feet below the field measured top of main
embankment (elevation 1309.8), and about 2.4 feet below the design
top of dam and design top of dike, both at elevation 1311.0.

b) Service Spillway. The service spillway is
shown in plan in Figure 2. It consists of an uncontrolled, five
foot diameter, drop inlet type, corrugated metal riser connected to
a three foot diameter, corrugated metal, horizontal discharge
conduit. The riser is set on a seven foot square by three foot
thick reinforced concrete pad constructed along the upstream face
of the left end of the main embankment. The three foot diameter
discharge conduit is welded to the base of the riser where it meets
the concrete pad. The discharge conduit runs through the dam and
beneath the road (Sunrise Drive) that runs along the downstream
embankment toe, eventually emptying into Rattlesnake Creek, a
distance of approximately 230 feet from the riser.

c) outlet Conduit. The outlet conduit consists of
a three foot diameter, corrugated metal pipe welded to the upstream
base of the service spillway riser. The conduit is reportedly
equipped with a control device referred to in available construc-
tion specifications as a "flap gate". The gate is located at the
inlet to the conduit and reportedly would require a diver and
perhaps excavation equipment to open.

C. Specific Design Data and Criteria. The available data
indicate the facility was originally constructed without a prior
formal design. Nevertheless, the results contained in the 1974
engineering report indicate that the facility was considered to be
structurally stable at that time. It was noted that "the measured
phreatic line was similar to that typical of a homogeneous dam"t.
stability analysis that reportedly utilized conservative' composite
shear strength parameters revealed that the lowest factor of safety
against failure for existing conditions was 3.2. Utilizing full
effective stress, under steady seepage conditions yielded safety
factors no lower than 3.6. Furthermore, the report also indicated
the dam and dike to be stable under earthquake analysis.

It is noted that the 1974 engineering report cited the facil-
ity for many deficiencies related to its original hydraulic
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design and presented remedial recommendations in regards to these
items. Specifics of the current hydrologic and hydraulic design
are presented in Section 5.1, herein.

2.2 Construction Records.

No specific construction records, such as daily, weekly or
monthly reports are available. The facility was reportedly reno-
vated in the mid-1970's by Pike County Asphalt Products, Inc., a
wholly owned and operated subsidiary of Sunnylands Incorporated.

L 2.3 Operationa Records.

No ecodsof the day-to-day operation of the facility are
maintained. The owner reported that, to his knowledge, the emer-
gency spillway has never discharged.

2.4 Other Investigations.

Aside from the previously mentioned engineering evaluation
completed by the L. Robert Kimball Consulting Engineers of Ebens-
burg, Pennsylvania, in 1974, no other formal investigations have
been performed at this facility.

2.5 Evaluation.

The available data are considered sufficient to make a rea-
sonable Phase I evaluation of the facility.
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SECTION 3

VISUAL INSPECTION

3.1 Observati'.nis.

a. General. The general appearance of the facility suggests
the main embankment and its appurtenances are in good condition.

b. Main Embankment. Observations made during the visual
inspection indicate the main embankment is in good condition. No
evidence of sloughing, erosion, seepage through the downstream
embankment face, or signs of maintenance neglect were observed (see
Photographs 1 and 2). Field measurements indicate the embankment
crest is low, in excess of one foot-below the design top of dam
elevation 1311.0, at an :xea located about 150 feet from the left
aLatment. Minor erosion was observed along the upstream embankment
face behind the large boulder size riprap. The inspection team
observed the ditch along the downstream embankment toe to be satu-
rated. Minor seepage (t: 1 to 2 gpm) was observed immediately
downstream of Sunrise Drive near the embankment centerline (see
Photograph 8). This flow could very well be toe drain discharge;
however, no drain pipes were observed.

C. Appurtenant Structures.

1. Emrec ila ie The visual inspection
revealed the emergency spi way dike is in fair condition. Field
measurements indicate the dike crest is low, in excess of one foot
below the field measured low top of main embankment elevation
1309.8, and more than two feet below the design top of dam ele-
vation 1311.0. The crest and slopes are primarily unvegetated;
however, no evidence of significant erosion was observed (see
Photographs 9, 10, 11 and 12). No seepage was encountered through
the downstream dike face. The areas immediately beyond the down-
stream dike toe on both sides of the spillway are swampy and some
minor seepage (=- 1 gpm) was observed in the spillway discharge
channel about 25 feet downstream of the dike. The spillway channel
itself is rock lined across its base with hand placed rock; how-
ever, its sidewalls are virtually unprotected (see Photograph 9).

2. Service Spillway. The visual inspection revealed
the service spillway to be in good condition. During the inspec-
tion, the drop inlet was discharging under approximately 0.2 foot
of head. The trash rack atop the inlet was observed to have col-
lected some debris which should be removed (see Photographs 5 and
6).

3. Outlet Conduit. The outlet conduit was submerged
and not observed by the inspection team. The owner related that
the control device would require a considerable effort to operate,
and thus, it was not operated in the presence of the inspection
team. The owner does appear to have a proper understanding of what
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would have to be done should the need develop to draw down the
reservoir.

d. Reservoir Area. The drainage area contributing to Sunrise
Lake is relatively flat with many swampy areas. The area immedi-
ately surrounding the lake is comprised uf moderate to steep and
heavily forested slopes that are partially developed, with future
plans calling for increased development.

e. Downstream Channel. Two distinct downstream reaches are
associated wit~h Sunrise Lake; one being the reach below the main
embankment along Rattlesnake Creek and the other being the reach
below the emergency spillway dike along Dwarfs Kill Cre~ek. since a
breach of either the main embankment or dike, bieparately or in
tandem, is considered to be a possible occurrence, the physical
characters of both downstream reaches were considered in the deter-
mination of the hazard classification.

Beyond the main embankment, the downstream reach consists of a
narrow, uninhabited, heavily forested valley with steep confining
slopes. About 2.3 miles downstream of the dam, Interstate 84
crosses the valley and could be adversely affected by a sudden
embankment failure. Rattlesnake Creek eventually flows into
Shohola Reservoir about 4.5 miles below the dam, whereby any breach
flows from the main embankment could be expected to be safely
stored.

Downstream of the emergency spillway dike, the reach consists
of a broad, flat, and swamp-like valley with heavily forested
confining slopes. About four miles below the dike, the stream
flows into a recreational reservoir known as Crescent Lake
(Ciescent Lake Dam, NDI No. PA-00413; Phase I Inspection Report
available as prepared by Berger Associates, Inc. of Harrisburg,
Penns-rlvania, dated June 1980). Crescent Lake Dam is a 45-foot
high, intermediate size and high hazard classification facility
according to its available Phase I Inspection Report.

Due to the presence downstream of a major highway (Interstate
84) and a sizeable water retention facility (Crescent Lake Dam), a
sudden failure of Sunrise Lake Dam and/or its emergency spillway
dike could result in. appreciable economic loss and public incon-
venience. Loss of life in downstream structures is considered
possible, however, not anticipated. As a result the hazard classi-
fication at Sunrise Lake Dam is considered to be significant.

3.2 Evaluation

The overall condition of the facility, based on visual obser-
vations, is considered to be good. Remedial measures should be
implemented with regards to the following: 1) regrade the crests

of both the main embankment and emergency spillway dike to theI



design top of dam elevation 1311.0; 2) provide additional erosion

protection along the sidewalls of the emergency spillway channel;
3) drain the swampy areas along the downstream toe of the emergency
spillway dike; and 4) clear the debris from the trash rack atop the
service spillway drop inlet.

tt

1.
i
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I
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SECTION 4

OPERAT IONAL PROCEDURE S

4.1 Normal Operating Procedure.

Sunrise Lake Dam is essentially a self-regulating facility.
F Excess inflow passes through the service spillway and into the

discharge channel. Inflows in excess of the capacity of the ser-
vice spillway are stored and/or discharged through the emergency
spillway. Under normal operating; conditions, the outlet conduit is
closed. No formal operations manual is available.

4.2 Maintenance of Dam.

The facility is reportedly maintained on an unscheduled basis
by the owner's maintenance staff. No formal maintenance program
has been established at this facility and no formal manuals are
available.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system is presently in effect.

4.5 Evaluation.

The general appearance of the facility suggests that it has
been adequately maintained to date. No formal maintenance or
operations manuals are available, but, are recommended to ensure
the continued proper care of the facility. In addition, formal
warning system procedures should be incorporated into these manuals
to provide for the protection of downstream residents and property
should hazardous conditions develop.

- - - r -- 7



SECTION 5

HYDROLOG IC/HYDRAULIC EVALUATION

5.1 DeinData.

The 1974 engineering report included a hydrologic analysis
which yielded the parameters required for a complete spillway
system design. The system was designed in accordance with the
methods and procedures outlined in National Engineering Handbook of
the U. S. Department of Agriculture, Soil Conservation Service
(SCS).

The elevation of the emergency spillway crest was set at
1309.0 feet. This es'.ablished that the facility, whose service
spillway crest elevation was set at 1305.5, would be able to pass
and/or store a 50-year flood frequency event (6.2 inches of rain-
fall in 24 hours) without discharging through the emergency spill-
way. (Note: the service spillway was deemed a necessary addition
to the original structure in order to re-establish a base flow into
Rattlesnake Creek immediately below the main embankment). The
design top of dam elevation 1311.0 was established such that the
facility would be able to pass and/or store the SCS Freeboard
Hydrograph (13.0 inches of rainfall in 6 hours) when equipped with
aservice-emergency spillway system capable of discharging peak

outflows of up to 1518 cfs.

5.2 Experience Data.

Renovations to the original facility were completed in 1978.
The owner reported that, to his knowledge, the emergency spillway
has never discharged.

5.3 Visual Observations.

Visual observations relative to the hydraulic aspects of the
facility indicate that as-built conditions vary significantly from
both the recommendations of the 1974 engineering report and the
design drawings prepared by the owner, dated 1975. First and
foremost, the emergency spillway channel is significantly under-
sized relative to its design. The design spillway was to be 150
feet long across its base and 190 feet long across the top of the
channel. The available design freeboard was to be two feet. In
contrast, the as-built emergency spillway channel is only 20 feet
long across its base, 55 feet long across the top of the channel,
and has only 1.4 feet of available freeboard. Field measurements
also indicate the emergency spillway crest to be set at elevation
1307.2 rather than at elevation 1309.0 as required by the design.
In addition, the crest of the emergency spillway dike was found to
be in excess of two feet below the design top of dam elevation at

1311.0.
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5.4 Method of Analysis.
The facility has been analyzed in accordance with the proce-

dures and guidelines established by the U. S. Army, Corps of Engi-
neers, Baltimore District, for Phase I hydrologic and hydraulic
evaluations. The analysis has been performed utilizing a modified

Sversion of the HEC-I program developed by the U. S. Army, Corps of
Engineers, Hydrologic Engineering Center. -avis, California.
Analytical capabilities of the program are briefly outlined in the
preface contained in Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with proce-
dures and guidelines contained in the National Guidelines for
Safety Inspection of Dams for Phase I Investigations, the Spillway
Design Flood (SDF) .or Sunrise Lake Dam ranges between the 100-year
frequency flood and the 1/2 PMF (Probable Maximum Flood). This
classification is based on the relative size of the dam (small),
and the potential hazard of dam failure to downstream developments
(significant). S-nce the facility is classified near the upper
bounds of the small category (626 acre-feet storage at top of dam),
the SDF is considered to be the 1/2 PMF.

b. Results of Analysis. Sunrise Lake Dam was evaluated
under normal operating conditions. That is, the reservoir was
initially at its normal pool or service spillway crest elevation of
approximately 1305.5 feet, with both the service and emergency
spillways capable of discharging freely. The service spillway
consists of an uncontrolled, five foot diameter, corrugated metal
riser pipe connected to a three foot diameter, corrugated metal
outlet pipe, located within the main embankment. This outlet pipe
also serves as the low level k,)nd drain, with the inlet mechanism
consisting of a flap gate at the upstream end of the pipe (assumed
to be closed in this analysis). The emergency spillway, whose
crest elevation is set at approximately 1307.2 feet, consists of an
uncontrolled, trapzoidal shaped section cut through the appurtenant
dike, which discharges into a watershed separate from that into
which the service spillway discharges. Although the sidewalls of
the emergency spillway were unprotected at the time of this inspec-
tion, and thus, subject to erosion under discharge conditions, they
were assumed to be stable in this analysis. All pertinent engi-
neering calculations relative to the evaluation of Sunrise Lake Dam
are provided in Appendix D.

Overtopping analysis (using the modified HEC-l computer pro-
gram) indicated that the discharge/storage capacity of Sunrise Lake
Dam can accommodate only about 23 percent of the PMF prior to
overtopping at the emergency spillway dike. The 1/2 PMF (SDF) peak
inflow of approximately 1530 cfs was attenunated by the discharge/
storage capabilities of the dam and reservoir such that the result-
ing peak outflow was about 1160 cfs. Under 1/2 PMF conditions, the
dike was overtopped for more than 7.5 hours, by depths of up to 1.2
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.eet. The main embankment was overtopped by about 0.05 feet for
less than one hour under the 1/2 PMF event (Appendix D, Summary
Input/Output Sheets, Sheet D).

It is noted that a facility constructed in accordance with
available design drawings would have a total discharge capacity of
about 1518 C.Is. The design facility would have been capable of
passing and/or storing the 1/2 PMF (SDF) peak inflow of approx-
imately 1530 cfs, considering the attenuating effects of reservoir
storage which result in peak outflow of about 1160 cfs. Thus, the
facility as depicted on available design drawings would have been
hydraulically adequate.

The magnitude of the 100-year frequency flood peak was also
determined in this analysis and was found to be approximately
470 cfs, as compared to the maximum total spillway capacity of
approximately 220 cfs (Appendix D, Sheets 9, 12). However, from
the various inflow and outflow hydrographs (Summary Input/Output
Sheets, Sheets B and C), it can reasonably be assumed that the peak
inflow under the 100-year event would be attenuated by the dis-
charge/storage uapabilities of the dam, such that overtopping would
not occur under this event.

5.6 Spillway Adequacy.

As presented above, although Sunrise Lake Dam can accommodate
the peak inflow resulting from the 100-year event without over-
topping, it was found that the emegency spillway dike was subject
to overtopping under 1/2 PMF (SDF) conditions. Therefore, the
spillway system is considered to be inadequate.
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SECTION 6

EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Main Embankment. Based on visual observations, the main
embankment iq considered to be in good stru%;Atural condition. The
seepage condition encountered downstream of the embankment is not
considered to be significant at this time and may be normal flow
emanating from the toe drain syr-tem. Efforts should be made to
identify the origin of `•he flow and expose any existing drainage
conduits. In either case, however, the condition should continue
to be observed in all future inspections specifically noting any
turbidity and/or changes in rate of flow.

Low areas in excess of one foot along the embankment crest are
a considered deficiency as they serve to reduce the overall capac-
ity of the spillway system by reducing the available freeboard.
Moreover, low areas serve to concentrate overtopping flows which
increases erosion potential and, thus, the potential for embankment
failure. Conseque:itly, the main embankment crest should be uni-
formly regraded 'tnd restored to the design top of dam elevation
1311.0 feet.

b. Appurtenant Structures.

1. Emergency Spillway Dike. The emergency spillway
dike is considered to be in fair structural condition. Swampy
conditions were observed along the downstream dike toe on both
sides of the spillway channel. Efforts should be made to drain
these areas and collect the flows at central locations where they
can continue to be monitored in all future inspections along with
the minor seepage observed in the spillway discharge channel. As
with the main embankment crest, the crest of the dike should be
uniformly : egraded and brought up to the design top of dam eleva-
tion 1311.0 feet.

Field measurements indicate that the spillway dike was not
constructed as designed and the spillway channel is undersized.
Moreover, the existing channel is in need of additional erosion
protection along its sidewalls. In this way, it will be capable of
discharging at its maximum as-built capacity without detrimentally
affecting the stablity of the dike due to channel sidewall erosion.

2. Service Spillway. The service spillway is con-
sidered to be in goood structural condition. No significant struc-
tural deficiencies were observed.

3. Outlet Conduit. The outlet conduit was not observed
b7 or operated in the presence of the inspection team. Its ability
to operate when needed is a matter for conjecture; however, the
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owner does appear to have a proper understanding of what would have
to be done should the need develop to draw down the reservoir.

6.2 Desigjn and Construction Techngiues.

Information contained in PennDER files indicates the facility
was originally constructed without a prior formal design. The
structure was later evaluated by the L. Robert Kimball Consulting
Engineers of.Ebensburg, Pennsylvania, utilizing modern engineering
procedures and techniques. The results are available in a report,
dated 1974, entitled, "Engineering Report for Sunrise Lake on
Poison Brook, Pike County, Pennsylvania". No specific information
pertaining to the subsequent construction phases of this facility
is available.

6.3 Past Performance.

There are no records documenting any events during which the
facility has not adequately functioned.

6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and may be subject~toIminor earthquake induced dynamic forces. As the facility appears
adequately constructed and statically stable, it is believed that
it can withstand the expected dynamic forces; however, no cal-
culations and/or investigations were performed to confirm this
belief. It is noted that the 1974 engineering report indicated the
dam and dike to be stable under earthquake analysis.
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SECTION 
7

ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Asssessment.

a. Safety. The results of this investigation indicate the
facility is in good condition.

The size classification of the facility is small and its
hazard classification is considered to be significant. In accor-
dance with the recommended guidelines, the Spillway Design Flood
(SDF) for the facility ranges between the 100-year frequency flood
and the 1/2 PMF (Probable Maximum Flood). Since the facility is
classified near the upper bounds of the small category, the SDF is
considered to be the 1/2 PMF. Results of the hydrologic and hydrau-
lic analysis indicate the facility is not capable of passing and/or
storing the inflow resulting from a 1/2 PMF event without overtop-
ping the emergency spillway dike. It must be noted, however, that
the facility was found to be capable of accommodating the peak
inflow from the 100-year frequency flood without overtopping.
Nevertheless, the spillway system at Sunrise Lake Dam is considered
to be inadequate.

b. Adequacy of Information. The available data are con-
sidered sufficient to make a reasonable Phase I assessment of the
facility.

c. Urgency. The recommendations listed below should be
implemented immediately.

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

7.2 Recommendations/Remedial Measures.

It is recommended that the owner:

a. Immediately implement remedial measures necessary to
restore the main embankment and emergency spillway dike to their
design crest elevation at 1311.0 feet. In addition, the emergency
spillway channel should be reconstructed to conform with its design
configuration whereby it would be hydraulically adequate. In the
meantime, additional erosion protection should be provided along
the sidewalls of the present emergency spillway channel.

b. Develop formal manuals of operation and maintenance to
ensure future proper care and operation of the facility. Included
in the manuals should be a formal warning system for the notifica-
tion of potential downstream inhabitants should hazardous embank-
ment conditions develop, with provisions for around-the-clock sur-
veillance of the facility during periods of unusually heavy pre-
cipitation.
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C. Drain the swampy areas situated along the downstream toe
of the dike to central locations where they can be monitored during
future inspections along with the seepage observed in the emergency
spillway discharge channel. Turbidity and/or changes in flow rate.
should be noted.

d. Continue to observe, in all future inspections, the
seepage and/or drainage condition encountered below the access road
(Sunrise Drive) located along tthe downstream toe of the main em-
bankment. Turbidity and/or changes in flow rates should be noted.

e. Clear the trash rack atop the service spillway drop inlet
on a frequent, regular basis in order to assure unimpeded flow.

AMC"I
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GAI CONSULTANTS, INC.

CHECK LIST NOl ID # PA-01091
HYDROLOGIC AND HYDRAULIC PENNOER ID # 52-175

ENGINEERING DATA

1.2 square miles.SIZE OF DRAINAGE AREA: 1.2'square__iles.

ELEVATION TOP NORMAL POOL 1305.5 STORAGECAPACITY: 308 acre-feet.

ELEVATION TOP FLOOD CONTROL POOL - STORAGE CAPACITY: -

ELEVATION MAXIMUM DESIGN POOL: STORAGE CAPACITY: -

ELEVATION TOP DAM: 1309.8 STORAGE CAPACITY: 626 acre-feet.

SPILLWAY DATA

CREST ELEVATION: 1305.5 (service); 1307.2 (emergency).

TYPE: 5-foot diameter drop inlet (service); trapezoidal channel (emeraency)

SCREST LENGTH: Emergency; 20 feet (base), 55 feet (top).

CHANNEL LENGTH: N/A (service); 24 feet (emergency).

SPILLOVER LOCATION: Near left abut (service); at dike center (emergengy)).

NUMBER ANO TYPE OF GATES: None,

OUTLET WORK(S

TYPE. 3-foot diameter corruQated metal nine.

LOCATION' Upstream base of service spillway riser.

1300.0 (design).
ENTRANCE INVERTS:

EXITINVERTS: 1294.0 (design); 1295.5 (field).

EMERGENCY DRAWDOWN FACILITIES: "Flap Gate" at inlet.

HYDROMETEOROLOGICAL GAGES
TYPE: None.

LOCATION: -

RECORDS: -__

MAXIMUM NON-DAMAGING DISCHARGE: Not known.

PAGE 5 OF 5
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APPENDIX D

HYDROLOGIC AND HYDRAULIC ANALYSES
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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 overtopping
potential of the dam; and 2) the estimation of the downstream
hydrologic-hydraulic consequences resulting from assumed structural
failures of the dam. Briefly, the computational procedures typi-
cally 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 overtop 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 occurrence 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 dFm is
typically performed as shown below.

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

b. Routing of the inflow hydrograph(s) through the reser-
voir.

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 down-
stream locations. The results provide estimates of the peak dis-
charge(s), time(s) to peak and maximum water surface elevation(s)
of failure hydrograph(s) for each location.



HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: SUNRISE LAKE DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) = 22.0 INCHES/24 HOURS

STATION 1 2 3

STATION DESCRIPTION SUNRISE LAKE
DAM

DRAINAGE AREA (SQUARE MILES) 1.2

CUMULATIVE DRAINAGE AREA
(SQUARE MILES)

ADJUSTMENT OF PMF FOR
DRAINAGE AREA LOCATION (() Zone 1

6 HOURS i1i
12 HOURS 123
24 HOURS 133
48 HOURS 142
72 HOURS

SNYDER HYDROGRAPH PARAMETERS

ZONE (2) 1
C (.3) 0.45

p

Ct (3) 1.23

L (MILES) (4) 1.8
Lca (MILES) (4) 0.6

0.3
tp = Ct (L.Lca) (HOURS) 1.26

SPILLWAY DATA
See

C'REST LENGTH (FEET) Calculation
FREEBOARD (FEET) Sheets 6,7.

(1) HYDROMETEOROLOGICAL REPORT 33, U.S. ARMY CORPS OF ENGINEERS 1956.
'2) HYDROLOGIC ZONE DEFINED BY CORPS OF ENGINEERS, BALTIMORE DISTRICT, FOR

DETERMINATION CF SNYDER COEFFICIENTS (Cp AND Ct).
(3) SNYDER COEFFICIENTS
(4) L = LENGTH OF LONGEST WATERCOURSE FROM DAM TO BASIN DIVIDE

Lca = LENGTH OF LONGEST WATERCOURSE FROM DAM TO POINT OPPOSITE BASIN CENTROID.

D- 2[j~jj~ x>.,.~.



SUBJECT -5AA'Ar SP ~1usPECTION
-1euNISj9 LAKyE F)ANI L KIL

V 8~~y . DATE PROJ.NO. 30_____ COSUTATS QNC.
CHKO DAT S~tET N. OF / 3Engineers G eologists * Planners 3

CHK. B -D ,* DAE 7 311S~EETNO.- O - Environmental Specialists

DA\M 5STNT115TtCIS

A'101C.4r 0'e- ?;VAc- 'wyI2~~~/ ~--,~

Me- 7Zpa Sf V)4 A ,IA4

C9/AZCV4.4rA')AJ re4PM 7VI/ 'AJ ;rAT$

eOl

2vr7o-, -, Atd-

AA
II~~~/g 0 ja/or1J



SUBJECT. DAM 5AFETY INSPECTION

BY DATE _ -_,.____ PROJ. NO. 2 2 -2 32 01 Z CONSULTANTA
Engineers * Geologists @ Plani

CHKD. 8Y _ DATE 7 .• -30 ,- SHEET NO. o? OF - - Environmental Specialists

~~vf jZesjwi~rr M5e Z: /V 4'?.Q %osrz)

D/dI'. CLA,•.SIFIC/•TIOIN /

~ J/Xp - 7v ~w' (11ý; /) Ar 2

RESERVOI R CPA4Z:rTY/

1"& i/Aw ~ J14. L),4 Wze0~J~w c~r~

&II

* . .... /L4•S / ' ' ~ - ~ i , Z~ .. ..... . . ... .. .... . . . . . . ... . . .. . .. .. . . . ... . L - -: - -•''



SUBJECT DP1 SkV*ETY TNS9`ECT~nN

By DATE 7:3L PROJ. NO. 3 Q / I CONSULTANTS, INC.
BY .Z~L6 DAT SHET NO OFEngineers % Geologists e Planners

CHKD. BY ____ -Z& DAT 77,0- 1 SEE NO-O / Environmental Specialists

.TPA E ,.C J ION

(Ac ), I (C.F.) (A____)(A._7_
1-300 0 11-731 S09

1302Z 51.-4 arzsz.c
IS504OO G4.13od 1/6.0750 ZO 7.76

15W09 I9.4 :5,024,/0 '806 34/ 33

13.10 SL63 3164o Ss'5

1-3113) 88 03i5

7',07AL. VoUAzIMS' geP3 /7

Aa-m -Am 4 C*xir Orry 308 i~: AZ2:cOC

JZVlA,4& Coqcmry La -00,eVA- .. 10.6 3Q-g

(ze4ui ,Jy'i.fQJ



SUBJECT D)AM I9A~F9--Y 7rmS?57CTritA

By L.. DATE 1.ZaLLL..o P~0J. NO. M- p'TO' (77 COSLATS, INC.
Engineers *Geologists * PlannersCHKD. BY JDATE 7-30-61. SHEET NO. ly OF /...Li.-3 . Environmental Specialists

HYOROGR NPHA PRktMETEPS

rlWPWOWAfJ 4Y 7arb QWD - EI6VV PA 7W ~2P'

AA" IIA %PIV~ACY r,0Z4d4 ~VlrtC

1127A ptA'r ( IzM') cY3-oRe K4 INe7N 09JW

1,) J,-C770A F;Vr7rZ&-2 ;;YO Fyu7,wr1fC owlr -. '



SUBJECT QLM SkL-ry INISPECTION--

BY DL ATE "!I:&.. PflOJ. NO, 2207 -01#~ COSLATS, INC.
CHKO. BY 'Z&3 DATE -M HE O FEngineers * Geologists *Planners

~j~ZSHET N. .. ~ . .~... Environmental Specialists

PMP CA.LCULNTIONS

4e AsP&a, X7* ~ A Z2 - J~e.'?V' 04'AJ ''

/VJ

/7P 5EW1%WW AP'-7WrA VWI(IPa A0 2)1W

emgel~oo a4c/J,1 Q v ZVWA *>r~ CenMj WrA ,Y

AC*PAJ) ~ ~ ~ ~ OW_-749 '



SUBJECT FCAr-i SLEETY( TNSFCTIC)NM F

SY ~L.... ATE ~ PRJ. O. ~C ~ 4J9JL) ONSLTATSINC.
ayKD DATE SHEET NO. f O F-X 2 19 Engineers *Geologists *Planners

C H K .1 1,-A DAE 1- 0SETN . OF..Z3-.. Environmental Specialists

t 5`ERPJCE 35PILLWXY Ck %CVVY

~4V)~cD?,RU6A*AV ,-fZV/- RUM~ ."~PI C0,UUe,ý-* M 41 3-Al4o
If47W Ocrfir 4 C 1W9 RAWV

&IRV/C-C $P/.011.14Y '*wA774N4 7-4,e.re

eeV4770AJQ

1106.0

427. 0 7-7

970

/CA



SUBJECT npsm skprTY TNspeCTnwNAI
St-u~~iLsu Laa~ DA 7;

By ~ .DATE 
PROJ. NO. -& 319 091 j9CNSLATS, INC.

CHK. B ~ ATE_____________ SEETNO.Engineers * Geologists *Planners

7'-3~ SHEET N ..Z.... Environmental Specialists

EMERGENCY( SPILLVJAý? CkAP,QCry --

cRo'%s- 'SECT'ON

F'~

;;w-oD1 r~- uf2iecnu arr rYOe,5q fNO6 415WýAqA9.'Jr V~'x6.

r_77- /,j'Z A.9J4474 Vrr-I 7QWj77r qwo4 JCAV u,

,qry/-,a rwrowcO4 A4J)wl

= fA~h'g4~KCZVW,4r?,00 Cý>WXA).7A73r

14dYQ A od~ý 4AC I ~ AJ /C

= ~ -Y-



SUBJECT DA~m -SAFETY TMSPEC11ln4
";lMB,,%Sf L&A.g F&iKL

By DATE g-ArPROJ. NO, 21129J qjOSLATS, INC.
CHIO. Y DTEEngineers *Geologists *Planners

CHKD BY_,-L~j _ DTE -30-91 SHEET NO. - a - - OF 13 Environmental Specialists

c/?sAPW (,uG Z4W,4A IA E-7

,j mavo'2 %h sPyAPu7a.d. aA am - we4'tai. AM0 #7 v

jY'Ar OAMWA4'4 7ad4 7W 7) JseCh,;O /9)0111V 4 = r":1

Emmzize-Nci $PRJA nATNG To-,t5La

(Fr) (FT9) (Fr (rr ____ C)_______

F 191 0. Y3 4Z 7 ,/A 4507•

/.0 7.3 3,V-6 0, 7? 1'338"r : e

\377 y . /-V? .7 z

21 7Al P JO.70 //6 do?3 1310.0

7.0~ /93.0 Tr 1A 0 V. VfI5 Al.-~ /0 -YiwAsy4/

3-:3 /19 J'$ Tr, 0k 7SU Cy6y5 q- ri0K.J 1/A..

\0 0 .? . Y1/3p

(D Fcz', o)- , 7

Fo D. a +)4 ý -TS r-~) wIAmzyzu 1rl



SUBJECT M&M ~-YTSPc~r

S~LI
By L OATE 9 PROJ. NO. 22-=_____091_ M OSLAT, INC.

CHKO BY2ý49 OTE - - 6 Al HEENO. OFEngineers *Geologists *Planners

CHKO BY ~ DTE .3...4 . SEETNO........2........~ ....Z........ Environmental Specialists

-TOTAbL SP'ILLvW4AY CAPAClITy.,

p 0 0~#UUSY (

60

7(17. ý7/0/0

/3707 YO /90

30 HoV/00

9oy. 4 ?
90

/17/0.0 90 \SY0O

b/3/0.'/ 90 ýu7&/0

/,/I _ _? _ __ _

- Vr ZAL-Af 1~Ar)AW)bI ~ ,,9rW^4A7A %',-Aff4E J~v_

(R0VxWV roAJ,-eC~i



SUBJECT MAM SPAF rTY 77MSPECTIOtA

By DATE 4 L. PROJ. NO, 4 OSLATS, INC]
Engineers *Geologists * Planners

CHKO. BY DATE 7-Sg- SHEET NO. .... 0LQ OF 1-3L- Environmental Specialists

EMB9ANK~MENT D15CHPhRGE-

/AJ 7;w Mt'-/ 13w*e~s W*,Y Mir A.r" 40"4IPOýU7N.4J r CVri?/ 4M W"

Occuf-r O.4) 7w cZx¶J7 4AAM 017 AW CI?.MrJ ~14eS ArWATVJAJ732

0,= ~ a 7~WCZ)5. )WR' :V* iS Alfza .4S OW

6YO

07/0

Wo

/:T//.iL _W



SUBJECT DAM SXFLWýTy TspýThcOM-

BY ZL DATE iL . PROJ. NO. _________ 4LTS, IN

CHK. B OF /-3Engineers *Geologists *Planners
CHKO BY~~j DATE 7-i;0:61 SHESET NO, ...L..... Environmental Specialist*

100-YENR FLOOD CoMUTTsr1oN /

Z h~rAd,6 Y0@4r Ai Ar~wp--% Cr. Af. Xwr 7a

(pAlls ( rA*am-Vw4r h~te-A ,l~o~ 7Ye.M(2J-'

a CavA'7 7IAW~~ ZOG &C 71W IfAMJ40 P7Ar: VlJIWA~ANI'

CM ,A eI~i-

ZA 6 6 o -8 o

01) C0-I-Te4T"%W WA0nJA.

/tbn: Awooc 7w xm,,cr o-7x- *wv~w a-vuacrJrvv ",4wr

*n-c"VopG c-,&dAu~ AzUAX n'



SUBJECT AV SF'Y 1S T CN

By 0 X DATE 2jj. PROI.NO. 4 ~~ 0jOSLATS, INC.
CHI YDT 7-o9 HE N. 12 0F I Engineers *Geologists * Planners

CHKO ~ AT!....Z!~/ SEET O. OF L~-Environmental Speclbllsts

(7*VVA P.-YIAM*A) ea' e YI9P'ASI a- ~4AWAWZf V44kZ

.. Qr. 0.

~)Cawp.'uw /00: - mow Z-,apŽx ~

-O dOG (P,

aWJ.A- AZWPIqfoV~A



SUBJECT tAA S~EVTPTch

BY • DATE '2 - L - .., . PROJ. NO . .__ _ -_ _ "_ _ _ .. C O N S U LT A N T S , IN C .

Engineers * Geologists * Planners

CHKD. BY DATE •7-.30-,B SHEET NO. /3 OF Environmental Specialists

a~~rr-•7;V a11U~,W;7V)W/A" 19,44,.ro (,rgoe•q•~ feqO /G.Lru/• ,/Owrv"r

swers~~A C-4'') Z 42WrA :-,4 J4KW2 ZWA'- ('A" Co's) jCaqqZPC ,e

4e.407- -*Wow/.,., a.le uc rw%'vg $/O? r.

7 A,7 0 0414FATYWW6 t$)X)AZ Xe4.P

If

I



SUBJECT StA FA -Ty TENSPECTIOY\\
-CONSULTANTS, INC.

mKy. B•,• DATE .4 .,00- PROJ. NO.
A D Engineers * Geologists * Planners

CHKD. ~ ATE .ZQAL.....SHEET NO. A _..... OF .... ~..... Environmental Specialists

CHKD. BY 
-/3 

DATE....;;

$SUMAMAt\W TNPUTou-TU'T SH-'EETS

'ou -" ,= 

It, , ,•-

31~ :2 z

.

- ,.

=Al Z

A. 
0 > 

1 
;.

-it

7 .
Z_ 1. 

.o

A" A a :
7- 

N .

"Is 
J'.

-C 4 N23

]Al 

" •. +++- 

-- 

... 
........ 

.. 

U .2.!

-- z

,.. "

2..... 

... 

-

. .. . .. +, 
2+,• ... .... ..+ .+.. 

..
S++•.m,.



c-7-

SUBJECT i' 1 S A #F F T Y 4 P F 'C T \O 4C N

BY " DATE ,Z4& ! -L] PROJ.NO. ?Q - - CO N SU LTA TS , IN4
Engineers * Geologists * Planners

CHKD. BY ,•.IS DATE 7- 36 SHEET NO. OF Environmental Specialists

IL. u- L- LL

N N

.4fl

la 4.

7* IF

a= , ; .- "• = ., . * *N, * *,-3'°T - -... ,,. -. .. ..'4
*• . * 1 • = .• A . PN= = 4

£= . .. '.. **4*• l,; x. ,u- +" o .. ; .+= * .o*-,**

jo 2N4 X

,. -=• 44 i =,• + • ; ,.• :, o . =: g-

2 IIt

, + , ,V, + ,.C = . =g .
++==-,-,,-•- I* , - . =, '+• ;•

-_ . =q ~ ' - . 4- N 2 - - *. . • . -=2N NNN 
• -

-

- - -

H LL
S r. ..-

-ý H I



SUBJECT ., T_-

BY . ..., DATE .2 iLL-,./ PROJ. NO. - • -9) CONSULTANTS, INC.

Engineers e Geologists * Planners
CHKD. BY DATE A6l SHEET NO. (• OF . Environmental Speclallsta

LL L.L

- 0' ". - 0

2 ON

m"t L i d

*, == .. " = = = .= -. •

32 4 1;

z A

"- 3.. .. . " 3"***'-J; --.--a "3.7. 2'•..A
i - . 2 -- == . '4 -=.- 4.- 33 . -4 -9= " " ;

z 2- A A-

S. . . -" _ - a. M

0

3 2o-

-3 U

'4 ~ ~ ~ ~ ~ ~ u LL (t*~* 10. ... ~*N*~
*~3 ~ 2 4 3 fl-fl 3o30l4. f~ 4 ~ ' N 2l-3 '

3ý



SUBJECT r)A4A �A�ET'�' Th�P��TION�

� LAt� �AM CONSULTANTS, INC.

iv .............�.L......... DATE ......2..�L....... PROJ. NO. � Engineers * Geologists * Planners

CHKD. BY.....�fl,.&.... DATE .............Z.�L...... SHEET NO. ........ �.......... � � Environmental SpecIalIsts

A 
7

JL. 0
4 IL�

.- ..a

I.Ji � ��2''
.4

4'. -.
-� ... N

�...3

*�.: 2 0
fl24i

�

z 42 s... - :
4 - . N2 42 2'

* � 4

* 4.1.. 2'� � I

* �-g �J�- .4. -
* L.12 .4
* �.a -�
* .1 - -
* .. i� 2. -

* 2. 4.3 
.- �.A 3

2'<��2'

* N U� �9 �( * �A �4 412
-- N. gJ,� 22.4fl

-- .4:

I 3 -- *� -

24 44
11

- - 4 .4102

4J� .- .2' XE

41.2 N J� *2 - �si* 2'
* x - 3'� 2� - 42 1.3.1. �

* CXI 2' - . N - .� *,
* a. - 2 fl - .24 4'� -

4 12.41 -
42

* : t 4 12

* *1-L -
* 42'
* -. 2 - - 4

4 21 42'

4 - '4 45 441 - 44
* ... N .34 = � 43042'

44 2 0e - . . za �
- - .3 -. 41 t¶fft410
- - - 2' 42.1

.14 4 4 .3 444

Z .4 4 42 141
44 � 4.103

4.2 42'

4 .44 - -� � 1

4 -. 3 - -- 22224'

4 -
- Z'3 23NA'4

4 
a

4 -
- *s.X. 23 -

4 4 
4241

* 2' 2 4

- .3 �- .4- 2'
4 - 4.

41 4 -. -.

-44 4.4

.3.4 ."I2241

- - 42. 444.
- - - �.- -� *
.2' 2 2 .- , �

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

C a

4 4 -

4 /2
2.

* 4
�s= 24222'

4 
4 2.

4 - £
4 - 4

- .2 2'

4 4.
3

- - 2'
2 4

� .1'. 
- ------ ---.--.--- , .4-.------- _________ 4

-- ------- �------------ -----.. �- --- ----- ---.---- � -*-*-i- ���1�'��



LIST OF REFERENCES

1. "Recommended Guidelines for Safety Inspection of Dams," pre-
paxed by Department of the Army, Office of the Chief of Engi-
neers, Washington, D. C. (Appendix D).

2. "Unit Hydrograph Concepts and Calculations," by the U. S.
Army, 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
Durations of 6, 12, 24, and 48 Hours," Hydrometeorological
Report No. 33, prepared by J. T. Reidel, J. F. Appleby and
R. W. Schloemer, Hydrologic Service Division, Hydrometeoro-
logical Section, U. S. 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 Hydraulics, H. W. King, and E. F. Brater, McGraw-

Hill, Inc., New York, 1963.

6. Standard Handbook for Civil Engineers, F. S. Merritt, McGraw-
HIl, Inc., New York, 1963.

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," Hydrometerological Report
No. 40, prepared by H. V. Goodyear and J. T. Riedel, Hydro-
meteorological Branch Office 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, Hydro-
logic 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 Engineers,
Pittsburgh District.

12. "Hydraulics of Bridge Waterways," BPR, 1970, Discharge Coef-
ficient Based on Criteria for Embankment Shaped Weirs, Figure24, page 46.

.o.



13. Applied Hydraulics in Engineering, H. M. Morris and J. N.
Wiggert, 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, 1973, page 15.

15. Engineering Field Manual, U. S. Department of Agriculture,
Soil Conservation Service, 2nd Edition, Washington, D. C.,
1969.

16. Water Resources Engineering, R. K. Linsley and J. B. Franzini,
McGraw-Hill, Inc., New York, 1972.

17. Engineering for Dams, Volume 2, W. P. Creager, J. D. Justin,

J. Hinds, John Wiley & Sons, Inc., New York, 1964.

18. Roughness Characteristics of Natural Channels, H. H.
Barnes, Jr., Geological Survey Water-Supply Paper 1849,
Department of the Interior, United States Geological Survey,
Arlington, Virginia, 1967.

19. "Hydraulic Charts for the Selection of Highway Culverts,"
Hydraulic Engineering Circular No. 5, Bureau of Public
Roads, Washington, D. C., 1965.

I

-~-~- .~..., .... . . . .. ..



APPENDIX E

I FIGURES



LIST OF FIGURES

Figure Description/Title

1 Regional Vicinity and
Watershed Boundary Map

2 Main Embankment Plan

3 Emergency Spillway Dike Plan

4 Longitudinal Sections

5 Cross Sections

L -

117 ff..



4H

44 FIGURE 1

it REGIONAL VICINITY
AND

WATERSHED BOUNDARY hP

1000' 0 1000 2coo 3C00 4000 5000 6000 7000 FECI

t I. 71-

1-T N

*11 7

em//
~1;27.

IýS UNIE 6 E A

/ , d-
I't Bou a\~I

011

0 CETROX OF DI~ANAGE ARE 1t~W74SV~0

41 A4l LM o W-Sp

-~~~E PA. ~ - ;



)

I
- I.

V -

.7

� I-

-•1
-i

- . k� x�

4. .�...

2 . 5UN�
�

I,.) .

-I,

I
/



:_• .•...........

rI-l

, /R

MNJ

U,•R:S5JNRSL L 
.-

I (RUN'

J ,. PR!NCIPfL SPiw r'7,

CONSULTANTS. INC
FIGURE 2

L- ,--t •V"•,," . .. fJ-.- ... . ....... --' ...... ...• ...... 1



• *1

EMERGENCY 5PII

71

•.• ,. -•



ERG[NC.Y 5PILLWdHY

..-. NL-L PL 
4

CONSUTANTS INC

........ ,E.



I'A

- -- - -~_ - j



V .'o

. . .. "- .. .

._.___ _ ___ 
_ _ _-

\.?79 7J'- I :9

F. .. . . . . . . .. .. ... .. .. .. . , .., ." . ' . , -.

CONSULTATS ,NC

FIU E

,Ji 
i.



_____-____ - - I

* ,"'. 
I

* 4.. - ---- ------- -1
r'�
4

- r,�.t j
- N - .

I
-.. . ... , -4

* * I
- C - II

I,

-. -. I

- .*..* -..... *.I*a ,�.4.A. � � 4..A tt -

a'' .1. - .1�

- . I

_ __ I

ti I
Cf ii> 7>



<,,,] .. .

U . . . .o..- - -

C - - -- -.__ _ - . ,- 
-

S//
F. .' -. .

* - -. . 4... . . .. - . o * 4 . .

II
S¢•_¢•4 .• 1| . .. .... z'" •.. . " ... . • " " O N SU L T A N T S "'-i , . IN C.• , I"T.

FIUE



APPENDIX F
GEOLOGY

LIIo



Geology

Sunrise Lake Dam is located in the glaciated Low Plateaus
section of the Appalachian 'lateaus physiographic province of I
eastern Pennsylvania. In .,is crea, the Appalachian Plateaus
province is characterized topographically by flat-topped, hummocky
hills formed as a result of glaciation and subsequent stream dis- I
section of nearly flat-lying strata. The Devonian age sedimentary
rock strata in Pike County regionally strike N35 0 E and dip gently
to the northwest. The Delaware River is the major drainage basin I
in the area. Major tributary streams intersect the Delaware River
at right angles; whereas, smaller streams display a slightly more
random tributary pattern. Both major and minor tributary streamsystems are joint controlled and exhibit modified rectangular andtrellis-type drainage patterns.

Structurally, the area containing Pike County ]kies on the
south flank of a broad, asymmetrical synclinorium that plunges to
the southwest. Superimposed on this broad structural basin are
numerous anticlinal and synclinal folds characterized by planar
limbs and narrow hinges. Due to prior glaciation, low relief andsurficic-l soil cover, fold axes are difficult to trace.

The sedimentary ro --eauences in the vicinity of the dam and
reservoir are probably f the Susquehanna Group of Upper
Devonian age (see Geologý ,. The sedimentological changes
observed in the Catskill Formation indicate that the rate of sedi-
mantation exceeded the rate of basin subsidence resulting in a
.:acies change from marine to non-marine strata. On the accom-
panying geology map the delineation between the Middle and Upper
Devonian age sedimentary rock sequences represents the Allegheny
Front which separates the Valley and Ridge physiographic provincefrom the Appalachian Plateaus physiographic province.

Approximately half of Pike County, including the dam site. is
covered by a blanket of Wisconsin age (most recent) glacial drift
which, based on the degree of weathering, was probably deposited
during the Woodfordian stage. Valley bottoms are typically covered
by recent alluvium and Woodfordian outwash of varipble thickness,
but typically less than 1) feet. These deposits are characteris-
tically unconsolidated stratified sand and gravel, usually with more
gravel than sand and some small boulders. The direction of the
Wisconsin ice advance was from the northeast over the Catskill
Mountains and from the north over the Appalachian Plateau. The
terminal moraine resulting from the southern most advance of the
Wisconsin ice sheet in this area is located in the southern portion
of Monroe County which borders Pike County to the South.

N---- --. f-y - -- --
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