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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams for Fhase 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. Tha assessment of the
general condition of the dam is based upon available data and
visual 1nspectlons Detailed 1nvestlgatlon and analyses involvin
topographic mapping, subsurface investigations, testing, and detailed
computatloal evaluations are beyond the scope of a Phase I investi-
gatiow; however, the invastigation is intended to identify any need
for such studies.

In reviewing this report, it should be realizred 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 p01nt irn 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.

fhase I inspections are not intended to provide detailied hydrologlc
ana hydraulic analyses. In accordance with the established guide-
lines, the Spillway Design Flood is based on the estimated Probable
Maxlmum 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 provide data
+o assess the potential for downstream damage and possible loss 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 REPORT
NATIONAL DAM INSPECTION PROGRAM
ABSTRACT
sunrise Lake Dam: NDI I.D. No. PA-01091 {

Owner: Sunnylands Incorporated i
State Located: Pennsylvania (PennDER I.D. No. 52-175) g
County located: Pike i
Stream: Poison Brook i
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 1C0-year frequency flood without overtopping. Neverthe-
less, the spillway system at Sunrise Lake Dam is considered to be
inadequate.

It is recommended that the owner: o

a. Immediately implement remedial measures necessary to
restore the main embankment and emergency spillway dike to their
design crest elevation at 1311.0 feet. 1In 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 i
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. 1Included
in the manuals should be a formal warning system for the 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 during
future inspections along with the seepage observed in the emergency o
spillway 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-
Turbidity and/or changes in flow rate should be noted.
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: ment.
g e. Clear the trash rack atop the service spillway drop inlet i
; { on a frequent, regular basis in order to assure unimpeded flow. L
' GAI Consultants, Inc. Approved iy: ;
; / , i
' v , i
! 2g£§&-£vqifkk-u‘«EQ*‘glk"’ T’JéééL‘““/ k‘¢' )
Bernard M. Miha anes W. Pec i
<Tt\\ ‘ \golonel, Corps of Engineers |

ommander and District Engineer
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: View of Main Embankment at Northwest ]
g Corner of Sunrise Lake. :
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View of Dike at Southeast
Corner of Sunrise Lake.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
SUNRISE LAKE DAM
NDI# PA-01091, PENNDER# 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 1s impounded by a
l4~foot high, 550-foot long earth ewmbankment (Sunrise Lake Dam;
also referred to as main embankment within this report) located at
its northwest corner and by a 1l0-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 centexr of the appur-

tenant dike.

b. Location. Sunrise Lake Dam is located on Poison Brook in
Dingman Townshlp, 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.S5. topographic quad-
rangle (see Figure 1, Aprendix E). The coordinates of the dam are
N41°19.4' and W~ 4°57.8"'.

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

d. Hazard Classification. Significant (see Section 3.1l.e).
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e. Ovwnership. sunnylands Incorporated
R. D. #1, 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 requested a
complete engineering investigation of the facility to determin: 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 rencvations 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. Pischarge at Dam Site.

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

Discharge Capacity of Service Spiliway 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
140 cfs (see Appendix D, Sheet 9).

(1]

Pool

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

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 Cesign Pool 1310.8
Maximum Pool of Record Not known.
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Normal Pool

Service Spillway Crest
Emergency Spillway Crest

Upstream Inlet Invert
Downstream Outlet Invert

Streambed at Dam Centerline
Maximum Tailwater

Reservoir Length (feet).

Top of Main Embankment
Normal Pool

Storage (acre-feet).

Top of Main Embankment
Top of Dike
Normal Pool

Reservoir Surface (acres).

Top ¢of Main Embankment
Top of Dike
Normal Pool

Main Embankment.

Type
Length
Height

Top width

Upstream Slope

Downstream Slope

1305.5 (design; as-
sumed datum).
1305.5

1309.0 (design).
1307.2 (field). ;
1300.0 (design).
1294.0 (design).
1295.5 (field).
Not known.

Not known.

3200
3200

Earth.
560 feet.

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

Varies; 15 feet (mini-
mum) at left abutment

to 115 feet (maximum)

near right abutment.

2H:1V

Varies; S5H:1V (mini-
mum) at lert abutment
to 3.5n:1V (maximum)
near embankment cen-
ter.




Zoning

Impervious Core

Cutoff

Grout Curtain

: : h. Emergency spillway Dike.

Type
Length

Height

% Top Width

Upstream Slope

Downstream Slope

Zoning

Impervious Core
Cutoff
Grout Curtain

i. Diversion Canal and
Requlating Tunnels.

j. Service Spillway.

Heterogeneous earth
embanknent comprised
primarily of medium
dense silty sands with
some clay gravel and
boulders. No defini-
tive zones.

None indicated.
None indicated.

None indicated.

Earth.

470 feet (including
spillway).

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

24 feet.

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

2H:1V

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

None indicated.

None indicated.

None indicated.

None.




Type

L e ML

Crest Elevation

i k. Erergency Spillway.

ﬁ Type

Crest Elevation

crest Length

| 1. Outlet Conduit.

Type

Closure and

Access

R G P S

Regulating Facilities

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

1305.5 feet.

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

1307.2 feet.

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

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

Control device re=
ferred to as a "flap
gate" is located at
the inlet.

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, l4-foct 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:1V 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:1V 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+ <=tates that the materials
"were compacted to approximately 85 to v0 percent of the maximum
dry density". The embankment materials were apparently placed atop
medium dense to very dense glacial tills. There is no indicationmn
that any portion of the structure is founded on rock or that any
type of cutoff trench was excavated. A small drainage system is
provided along the downstream embankment toe for seepage control.

2. Appurtenant Structures.

a) Emergency Spillway Dike. As an impounding
structure, the emergency spillway dike 1s similar to the main
embankment. It i» 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 dikc face is sloped at 2H:1V while the
upstream face varies from 3H:1V to 3.5H:1V. 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) Qutlet 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 origilnally 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'.
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.

z.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.

2.3 Operational Records.

No records of 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 Ewvaluation.

The available data are considered sufficient to make a rea-
sonable Phase 1 evaluation of the facility.
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SECTION 3
VISUAL INSPECTION
3.1 Observati-as.
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 downs*ream
embankment face, or signs of maintenance neglect were observed (see
a Photographs 1 and 2). Field measurements indicate the embankment
b crest is low, in excess of one foot below the design top of dam
elevation 1311.0, at an wcea located about 150 feet from the left
ab atment. Minor erosion was observed along the upstream embankment
3 face behind the large boulder size ripran. The inspection team
3 - observed the ditch along the downstream embankment toe to be satu-
rated. Minor seepage (2 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;

E however, no drain pipes were observed.

i c. Appurtenant Structures.

1. Emergency Spillway Dike. The visual inspection
revealed the emergency spillway 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 1n 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-
l?cted 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 with 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 Creek. Since a
breach of either the main embankment or dike, separately 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
(Cxescent Lake Dam, NDI No. PA-00413; Phase I Inspection Report
available as prepared by Berger Associates, Inc. of Harrisburg,
Pennsvlvania, 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 the
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design top of dam elevation 1311.0; 2) provide additional erosion
r 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.
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SECTION 4
OPERATIONMAL PROCEDURES

i 4.1 Normal Operating Procedure.

Sunrise Lake Dam is essentially a self-regulating facility.
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, *he 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.

P
b
1
¢
!

4.3 Maintenance of Operating Facilitijes.

e e -

; 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. 1In 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.

e e e 5
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SECTION 5

HYDROLOGIC/HYDRAULIC EVALUATION

e T

5.1 Design Data.

’ 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 i
methods and procedures outlined in National Engineering Handbook of f
the U. S. Department of Agriculture, Soil Conservation Service
(SCs).

Y O T T MR, - ) e Ry

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
s facility would be able to pass and/or store the SCS Freeboard
‘ Hydrograph (13.0 inches of rainfall in 6 hours) when equipped with
a service-emergency spillway system capable of discharging peak
outflows of up to 1518 cfs.

PRI WA

T S ——

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 i
foremost, the emergency spillway channel is significantly under- g
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 3
» channel. The available design freeboard was to be two feet. In i
1 contrast, the as~built emergency spillway channel is only 20 feet
4 long across its base, 55 feet long across the top of the channel,

i and has cnly 1.4 feet of available freeboard. Field measurements

also indicate the emergency spillway crest +o be set at elevation
1307.2 rather than at elevation 1302.0 as reguired by the design. :
In addition, the crest of the emergency spillway dike was found to 1
F be in excess of two feet below the design top of dam elevation at
: 1311.0.

'
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5.4 Method of Anal.ysis.

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
version of the HEC-1 program developed by the U. S. Army, Corps of
Engineers, Hydrologic Engineering Center. Lavis, California.
Analytical capabilities of the program are briefly outlined in the
preface contained in Appendix D.

5.5 Summary of Analysis.

a. Spil.way Design Flood (SDF). In accordance with proce-
dures and guidwalines contained in e National Guidelines for
Safety Inspection of Dams for Phase I Investigations, the Spillway
Design Flood (SDF) for 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 ,»Hnd 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-1 computer pro-
gram) indicated that the discharge/storage capacity of Sunrise Lake
Dam can accommodate only about 23 percent of the PMF prior to
ovartopping 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 ¢fs. 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 l00-year event would be attenuated by the dis-
charge/storage capabilities 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 eme.gency spillway dike was subject
to overtopping under l/2 PMF (SDF) conditions. Therefore, the
spillway systenr is considered to he 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 1= considered to be in good structural 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 sy~tem. Efforts should be made to
identify the origin of ihe 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 pctential and, thus, the potential for embankment
failure. Consequeatly, the main embankment crest should be uni-
formly regraded =2nd 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 iegraded 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.
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 good structural condition. No significant struc-

tural deficiencies were observed.

3. Outlet Conduit. The outlet conduit was not observed
Its ability

b7 or operated in the presence of the inspection team.
to operate when needed is a matter for conjecture; however, the

- —
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In this way, it will be capable of
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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 Desiyn 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.

N
~

6.3 Past Performance. .

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

~

N

6.4 Seismic Stability. .

~N
The dam is located in Seismic Zone No. 1 and may be subject %o

minor 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- b
culations and/or investigations were performed tn 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 lmmegiately.

a. 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 spildway 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.

|
|
|




19

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 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 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.

a2
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APPENDIX A
VISUAL INSPECTION CHECKLIST AND FIELD SKETCHES
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GAl CONSULTANTS, INC.

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

1.2 square miles.

NDIID # _EBA-01091
PENNDER ID # 52-175

SIZE OF DRAINAGE AREA:

ELEVATION TOP NORMAL POOL: _1305.5  STORAGE CAPACITY: _308 acre-feet.

ELEVATION TOP FLOOD CONTROLPQOOL: ______ STORAGE CAPACITY:

ELEVATION MAXIMUM DESIGN POOL:_________STORAGE CAPACITY:
ELEVATION TOP DAM: _239%:8  STORAGE CAPACITY: ___626 acre-feet,

SPILLWAY DATA

1305.5 (service); 1307.2 (emergency).

CREST ELEVATION:

T S A U ST VDT

TYPE: _S-foot diameter drop inlet (service); trapezoidal channel (gmg:ggncy)d

Emergency; 20 feet (base), 55 feet (top).

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

CHANNEL LENGTH:

SPILLOVER LOCATION: _Near left abut (service); at dil;e center (emergenzy; .

NUMBER AND TYPE OF GATES. _None,

OUTLET WORKS

TYPE: 3=foot diametexr carrugated metal pipe.

Upstream base of service spillway riser.

LOCATION:
1300.0 (design).

ENTRANCE INVERTS:

EXIT INVERTS: _1294.0 (desiqn); 1295.5 (field),

"Flap Gate" at inlet.

EMERGENCY DRAWDOWN FACILITIES:

HYDROMETEOROLOGICAL GAGES

None.

TYPE:

LOCATION:

RECOQRDS:

MAXIMUM NON-DAMAGING DISCHARGE; ot known.

PAGE S QF 5
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APPENDIX D
HYDROLOGIC AND HYDRAULIC ANALYSES
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PREFACE

The modified HEC-l1 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 dam 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.
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NAME OF DAM:

HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE

SUNRISE LAKE DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) =

22.0

INCHES/24 HOURS (1)

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

DETERMINATION CF SNYDER COEFFICIENTS (Cp AND Cg).

2)

(3) SNYDER COEFFICIENTS

P:‘
STATION 1 3
STATION DESCRIPTION SUNRISE LAKE
DaM
DRAINAGE AREA (SQUARE MILES) 1.2
CUMULATIVE DRAINAGE AREA
(SQUARE MILES) =
ADJUSTMENT OF PMF FOR (1)
DRAINAGE AREA LOCATION (%) Zone 1
6 HOURS 111
12 HOURS 123
24 HOURS 133
48 HOURS 142
72 HOURS -
SNYDER HYDROGRAPH PARAMETERS
ZONE (2) 1
Cp (3) 0.45
Ce (3) 23
L (MILES) (4) 1.8
Lea (MILES) (4) 0.6
tg = Cy (L-Lca)o°3 (HOURS) 1.26
SPILLWAY DATA
See
CREST LENGTH (FEET) Calculation
lgA FREEBOARD (FEET) Sheets 6,7.
1956.

-

(4) L = LENGTH OF LONGEST WATERCOURSE FROM DAM TO BASIN DIVIDE

Lea

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

o o e bl e




1

1

r EEERCRIE LI A Cme s LT T T L r—— -
SUBJECT DAM SAFETY TNSPECTION | Q‘
Suneise Lake Dam Lﬂ L
gy 23T DATE §-22-51 PROJ. NO. _Z0-223 -0 i CONSULTANTS, INC.
CHKD.BY _DLA  DATE _Z-30-8/ shgeTNO. ___ [/ OF 13 E,??,',’;?,i;in}a?;j,';’g‘j,‘;,; Planners

DAM STAT!ST!CS/

Santot

MHerenr o Dam = /9 F7 / LIELD MEASUED = TP OF DM 7O
DOMITTEAM AT TUE ;| TTP OF DRM WERE AP ons ALl
SUBTEPUIIT CACUHATON JHEERS 7FERS 70 THE L0 ARER M) THE

ATAINAT  REST?)

Hepaur oF Louraenct Jncay Dine < _[Q FT (20 prERSURED = 70P
OF DIKE (AT Low ARSA) 70 DANANTREAM TOE,

Nogmg, Tbor  Smrges Capscrt = 308 #cF7
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Geology

Sunrise Lake Dam is located in the glaciated Low Plateaus
section of the Appalachian 'lateaus physiographic province of
eastern Pennsylvania. In .is -vea, the Appalachian Plateaus
province is characterized topographically by flat-topped, hummocky
hills formed as a result of glaciation and subsequent stream dis-
section of nearly flat-lying strata. The Devonian age sedimentary
rock strata in Pike County regionally strike N35°E and dip gently
to the northwest. The Delaware River is the major drainage basin
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 stream
systems are joint controlled and exhibit modified rectangular and

trellis-type drainage paiterns.

Structurally, the area containing Pike County iies 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 and
surficial soil cover, fold axes are difficult to trace.

The sedimentary ro ~equences in the vicinity of the dam and
reservoir are probably . £ the Susquehanna Group of Upper
Devonian age (see Geolog, - The sedimentological changes
observed in the Catskill Formation indicate that the rate of sedi-
mantation exceeded the rate of basin subsidence resulting in a
Jacies change from marine to non-marine strata. On the accom-
panying geology map the delineztion between the Middle and Upper
Devonian age sedimentary rock sequences represents the Allegheny
Front which separates the Valley and Ridge physiographic province
from 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 Wondfordian outwash of vari»ble 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.

T e A e A~
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NOTE: THE SEDRUCK SURFACE 1S COVERED
WITH PLEISTOCENE AGE WISCONSIN
TILL COMPOSED OF SANDS, GRAVELS
AND SILTY CLAYS OF VARIABLE
: THIC KNESS,
, \ LEGEND
-
! Catakill Formation - Shohola Member tnterbedded b= to 25-foot thick unita of greentsh-gray and grayiah-
i a red vary fine to mediwm-grarned gaondntone and sandy ohale and leaner mediwm-gray to medium-davk-gray eand-
2 astone and shale,  Sandatomen are predominantly low-rank graywackea.  Reda are thin to very thiock and moat
o have aimple or planar acta of small- to moedvum-poale, gencvally lov-angle croan atratifioatfon.  Contaria
- LN t
UPPER DEVONUN g with ehale wni'ta are abruptly dissonformable to gradational.  Sandatonen are poorly oleaved.  Shale ia
: thinly laminated and well ~leand. Mol ceackn, o0 avolute bedding, and sole maivka are pregent near contacts
d with nandetone unita,  Member (g move than 2,000 feet thick,  Lower contact o gradational and 0 placed
§ at top of higheat red bed of the anderlying Analomink.  Analomink Bed Shale Membor, medim-grayyah red
« wilty, micaceoua, finely laminated well-cleaned ahale containing thin bede of browns sh-gray candy ailtatons ;
5 and adlty very fine gradned aandatone, Uit {a the "fival red” going up section fn lpper Deventan aequence. :
4 5 membap £0 about 100 foot thick,  Lower contact o gradational oul (o placed at the baae of loweat ped bed. i
o U lawwee Biver Flaga Member, gqrayteh-green, micacecus, lLoninated agandntone and leaner {nterbeddod aandy ;
g alle,  Beds vange from a few inchea to an mch an 4 feet thick,  Sandatones arve ow-mank graywckea and .
n contarn ne martne foaaila.  Member fo about 300 foot thick, lLower contact fa gradational,
k
4 a Mahantango Forwation - Upper mombopr mediim-dark-gray, fairly coavae gratned, thin-bedded ailtatoma and
3 =3 adlty ahale; member (o about 700 feet thick and {a separated from lower member by the "Centerfield Reef, "
' Q a calearcona atltatons bioatrome containing abundant horn corala,  The Centerficld 1o about 28 feet thick,
g + lower member, vivtwally amme Uithology as wpper member, it {8 about 1,100 feet thivk,  lower contast ©s
MIDOLE DEVONIAN graulational.
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] o Marcellus Shale - Mrk-grmy, cvenly lawinated, ailty clay shale and clayey silt shale. Unit commonly
1 = containe vﬂli hard Limy concretiona and 1o will cleaved; bedling ¢e grnerally obacured. MNember s about
T 78-feet thick. Lowir contact i gradational.
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