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3 PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,
for Phase I Investigations, Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314, The purpose of a Phase I inves-
tigation is to identify expeditiously those dams which
may pose hazards to human life or property. The assess-
ment of the general condition of the dam is based upon
available data and visual inspections. Detailed inves-
tigation, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I !
investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations
of field conditions at the time of inspection along with
data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspec-
tion, such action, while improving the stability and
safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might
otherwise be detectable if inspected under the normal

1' operating environment of the structure.

It is important to note that the “condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition
of the dam will continue to represent the condition of
the dam at some point in the future. Only through
frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can
these conditions be prevented or corrected.

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

BRIEF ASSESSMENT OF GENERAL CONDITION

: AND
RECOMMENDED ACTION

Name of Dam: Hallowood Lake Dam
NDI ID No. P2-00730
DER ID No. 45-194

Size: Small (31 feet high; 395 acre-ft)
Hazard

Classification: Significant

Qwner: Hallowood Homes Association, Inc.

Ms, Evelyn Haldeman
R.D. 4, Box 520H53
East Stroudsburg, Pa 18301

State Located: Pennsylvania
County Located: Monroe
Stream: Long Run

Date of Inspection: 12 November 1979

>~ Based on visual inspection, available records,
calculations, past operational performance, and according
to criteria established for these studies, Hallowood Lake
Dam is judged to be in good condition. The spillway will
pass about 82 percent of the Probable Maximum Flood (PMF)
without overtopping of the dam. Since the spillway will
pass the 1/2 PMF, which is the Spillway Design Flood
(SDF) for Hallowood Lake Dam, the spillway capacity is
rated as adequate. The SDF is based on the criteria and
the downstream conditions.

No stability problems were evident for the embankment
or the appurtenant structures at the time of the visual
inspection.

The ability of the outlet works to function is
unknown because it has not been recently operated.

Maintenance of the dam and appurtenant structures is f
considered inadequate. ;
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The following measures are recommended to be
: .- undertaken by the Owner, in approximate order of priority,
P * without delay:

PN o

(1) Ensure the operational adequacy of the
outlet works, and operate the gate at regular intervals.

(2) Monitor the wet area located downstream
from the dam. Records of its character, area, and
discharge should be maintained. 1If any changes, such as

turbidity or a significant increase in flow occur, have ?
the condition assessed by a professional engineer i
experlienced 1n the design and construction of dams.,

(3) Remove trees, brush, and high weeds fron
the embankment and appurtenant structures. 1

(4) Fill tne burrowing animal hole on the
downstream slope of the embankment.

In addition, the Owner should institute the following
operational and maintenance procedures:

(1) Develop a detalled emergency operation and
warning system for Hallowood Lake Dam.

(2) During periods of unusually heavy rains,
‘ provide round-the-clock surveillance of Hallowood Lake
Dam.

(3) When warnings of a storm of major
proportions are given by the National Weather Service, the =
Owner should activate his emergency operation and warning
systen.

(4) 1Institute an inspection program such that
the dam 1s inspected frequently. As presently required by
the Commonwealth, the 1inspection program should include a
formal annual inspection by a professional engineer
experlienced in the design and construction of dams.
Utilize the inspection results to determine if remedial
measures are necessary.

(5) 1Institute a program of regular maintenance
so that all features of the dam are properly maintainel.
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SECTION 1
PROJECT INFORMATICN
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» t 1.1 General.

a. 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.

b. Purpose. The purpose of the inspection is to
determine if the dam constitutes a hazard to human life or

property.
1.2 Description of Project.

a. Dam and Appurtenances. Hallowood Lake Dam is a
homogeneous, earthfill embankment. It is 31 feet high at
its maximum section and 595 feet long. An earth-filled
cutoff trench to bedrock is located along the axis of the

dam.
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> The spillway is located at the right abutment.
The spillway consists of an approach channel, a concrete
weir, an outlet channel, and a stilling basin. The crest
length of the spillway is 55.0 feet.

The outlet works is located at the maximum
embankment section. It consists of a submerged intake
structure at the upstream toe of the dam, a 24-inch
diameter, concrete-encased, steel conduit through the
embankment, and an outlet structure at the downstream toe
of the dam. A sluice gate is located on the intake
structure. The gate operating mechanism is located atop

the dam.

The various features of the dam are shown on the
Phctographs in Appendix C and on the Plates in Appendix E.
A description of the geology is included in Appendix F.

b. Location. Hallowood Lake Dam is located on Long
Run in Price Township, Monroe County, Pennsylvania,
approximately 6 miles north of East Stroudsburg.
Hallowood Lake Jam is shown on USGS Quadrangle, East
Stroudsburg, Peansylvania, at latitude N 41° 05' 30" and
longitude W 75° 11" 40", A location map is shown on

Plate E=-1,

c. Size Classification. Small (31 feet high,
395 acre-feet).

d. Hazard Classification. Significant hazard.
Downstream conditions indicate that a significant hazard
classification is warranted for Hallowood Lake Dam

(Paragraphs 3.1e and 5.1c (4)).

e, Ownership. Hallowood Homes Association, Inc.,
Ms. Evelyn Haldeman, R.D. 4 Box 520H53, East Stroudsburg,

Pennsylvania 18301.

f. Purpose of Dam. Recreation.

g. Design and Construction History. The dam was
designed by Guyton Kempter Associates, Inc., Consulting
Engineers, of Delaware Water Gap, Pa. in 1969. Fisher,
Fang and Associates of Bethlehem, Pa. were consultants for
geotechnical services. The dam was constructed in 1970 by
Papillon Construction Company of Stroudsburg. Supervision
of construction was performed by the design engineer and
his geotechnical consultant.

-2~



- h. Normal Operational Procedure. The pool is

P : maintained at the spillway crest level with excess inflow
b ’ discharging over the spillway. The outlet works is not
- normally used. Spillway discharge flows downstream to the
confluence with Broadhead Creek.

R 1.3 Pertinent Data.

i} a. Drainage Area. (square miles) 1.1

b. Discharge at Damsite. (efs.)

Maximum known flood at damsite Unknown.

.1 Outlet works at maximum 4
- pool elevation 83
3 Spillway capacity at

maximum pool elevation 1,710
f c. Elevation. (feet above msl.)
1 Top of dam 1042.0
4 Maximum pool 1042.0
) Normal pool (spillway crest) 1038.0
i Upstream invert outlet works 1013.0
s Downstream invert outlet works 1011.2
% Streambed at toe of dam 1011.0
H

d. Reservoir Length. (miles)

Normal pool 0.46
Maximum pool 0.52
e. Storage. (acre-feet)
Normal pool 288
Maximum pool 395
f. Reservoir Surface. (acres)
Normal pool 24
Maximum pool 30
g. Dam. Homogeneous
Txge earthfill.
Length (feet) 595
b
4 -3-
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g. Dam. (cont'd)
b . Height (feet)

St Topwidth (feet)

Side Slopes
Upstream .
Downstream

Zoning
= Cutoff

&4 Grout Curtain

h. Diversion and Regulating

Tunnel.

i. Spillway.
Type

Length of Weir (feet)

2 Crest Elevation

Upstream Channel

Downstream Channel

J. Regulating QOutlets.
Iype

-l-

31
16.5

1V on 2.5H
1V on 2H

None.

Earth-filled
trench to
bedrock.

None.

None.

Concrete
weir.

55.0
1038.0

Reservoir,
vertical
concrete
walls.

Concrete
chute and
exposed
bedrock.

One 24-inch
dia. steel

pipe encased
in concrete.




R4 Je Regulating Outlets. (cont'd)
2 Length (feet) 135
l Closure Sluice gate
N at intake
: structure
§ - at upstream
- end.
1
] Access Top of dam.
|
‘:1
:L
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. Design data available for

review consisted of the approved design drawings, a
geotechnical report, the construction specifications, and
the permit application report.

b. Design Features. The project is described in
Paragraph 1.2a. The various features of the dam are shown
on the Photographs in Appendix C and on Plates E-2 through
E-6 in Appendix E. The embankment is shown on
Photographs A through D. The spillway is shown on
Photographs E through G. The outlet works is shown on
Photographs B and H.

C. Design Considerations. Design considerations
for the dam and spillway are covered in Sections 5 and 6.

2.2 Construction.

a. Data Available. Construction data available for
review included the following: a dam completion report
prepared by the design engineer; a letter report from the
design engineer that summarizes the embankment
construction procedures that were used; a letter report
from the geotechnical consultant concerning embankment
construction; as-built slope data; and fourteen
construction inspection reports that were prepared by the
Commonwealth.

b. Construction Considerations. The construction
data indicate that the construction work was performed in
a satisfactory manner. Both the design engineer and his
geotechnical consultant certified compliance with the
approved plans and specifications. Inspection reports
prepared by the Commonwealth noted some minor defi-
ciencies, such as some cracking of the spillway concrete.

2.3 QOperation. There are no formal records of operation.
Available data indicate that no problems have developed
since the project was completed.

, ‘o Lo
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2.4 Evaluation.

a. Availability. Engineering data were provided by
the Bureau of Dams and Waterway Management, Department of
Environmental Resources, Commonwealth of Pennsylvania
(PennDER). The Owner was available for information during
the visual inspection. The Owner also researched his
files for information at the request of the inspection
team.

b. Adequacy. The available engineering data are
detailed, and the assessment is based on a combination of
the available data, visual inspection, performance
history, hydrologic assumptions, and hydraulic
assumptions.

c. Validity. There is no reason to question the
validity of the available data.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The overall appearance of the dam is
good. Deficiencies were observed as noted below. A
sketch of the dam with the locations of deficiencies is
presented on Exhibit B-1 in Appendix B. Survey
information acquired for this Report is summarized in
Appendix B, On the day of the inspection, the pool was at
the spillway crest.

b. Embankment. The top of the dam has a width of
16.5 feet and is covered with grass (Photograph A). The
survey data show that the entire top of the dam is at or
above the design elevation. The riprap on the upstream
slope is intact, but it is overgrown with high weeds and
light brush (Photograph B).

The downstream slope of the dam is in good
condition (Photograph C). It is covered with grass and
high weeds. Each of the two toe drain outlets had a clear
flow on the day of the inspection. The discharge from the
right outlet was about 4 gpm (Photograph D), and the
discharge from the left outlet was about 1 gpm. One wet
area was located about 50 feet downstream from the dam and
about 15 feet left of the outlet channel for the conduit.
A slight, clear flow from the wet area was present.

c. Appurtenant Structures. The spillway is in fair
condition (Photographs E, F and G). Some cracks are
present in the spillway walls, but no differential
movements have occurred. A few small trees are growing
behind the right wall of the spillway. A substantial
amount of vegetation is growing in the joints between the
concrete slabs (Photographs E and F). The grouted stone
protection in the outlet channel is slightly deteriorated,
and it has some vegetation growing in it (Photograph G).
The stilling basin, located about 120 feet downstream from
the dam, is in satisfactory condition.
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2l The outlet works is located at the maximum

' section of the dam. The intake structure was submerged
and could not be inspected. The outlet conduit, a 24-inch
diameter steel pipe encased in concrete, had a slight flow
of water through it. No deficiencies exist for the small

) concrete outlet structure (Photograph H). The gate

o operating mechanism, located atop the dam, was slightly

: rusted. The Owner stated that the gate had not been

% operated in three or four years and declined to

: operate it without having a repairman available at the

, site.

d. Reservoir Area. The watershed is nearly all
wooded and has only a minor amount of development.

; e, Downstream Channel. An unpaved roadway crosses
2 Long Run about 0.1 mile downstream from the dam. It was

‘ judged that the roadway embankment, which is about 6 feet
high, would be overtopped and washed away if the dam were
to fail. Two dwellings, each about 20 feet above the
streambed, are also located in that area. It was judged
that damage would occur near the dwellings if the dam
failed, but loss of life would be unlikely. State

Route U447, a major transportation artery in the area,
crosses Long Run near its confluence with Broadhead Creek,
E about 1.2 miles downstream from the dam. Failure of the
| dam would cause significant damage to Route 447. A map of
4 the downstream area is presented on Exhibit D=1 in
Appendix D.
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- SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure. The reservoir is maintained at the
spillway crest level with excess inflow discharging over
the spillway and into the downstream channel. The outlet
works is not normally used.

4.2 Maintenance of Dam. Maintenance of the dam is

2 performed on an as-needed basis, as determined by the

‘ Hallowood Homes Association. There are no established
procedures for regular maintenance. The Owner stated that
some trees were removed two years ago. The Owner stated
that informal inspections of the dam are made about four
X times per year by Association members.

k| 4.3 Maintenance of Operating Facilities. There are no
4 established procedures for regular maintenance of the
“1 outlet works. The Owner stated that the gate was last
operated three or four years ago.

4.4 Warning Systems in Effect. The Owner has no
emergency operation and warning system.

4.5 Evaluation of Operational Adequacy. The embankment,

spillway, and outlet works are in need of maintenance
work. Inspections are necessary to detect hazardous
conditions at the dam. An emergency operation and warning
system is necessary to reduce the risk of dam failure
should adverse conditions develop and to prevent loss of
life should the dam fail.
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SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The available data indicate that
the design discharge for the spillway is 1,707 e¢fs. The
data obtained for this Report indicate that existing
conditions match design assumptions. Therefore, the
design discharge was used for this Report. The drainage
area used for design purposes was 1.2 square miles. The
drainage area computed and used for this Report is
determined from recent USGS mapping and is 1.05 square
miles.

b. Experience Data. No records of maximum pool
levels were available.

C. Visual Observations.

(1) General. The visual inspection of
Hallowood Lake Dam, which is described in Section 3,
resulted in a number of observations relevant to hydrology
and hydraulies. These observations are evaluated herein
for the various features.

(2) Embankment. There are no low areas on the
top of the dam. The spillway design head of U4 feet is
available under existing conditions.

(3) Appurtenant Structures. The spillway
outlet channel has vegetation growing in the joints
between the concrete slabs and also in the grouted stone
protection., While it does not affect the hydraulic
capacity, such growth will eventually cause significant
damage to the features.

The ability of the outlet works to function
is uncertain,

(4) Downstream Conditions. Failure of
Hallowood Lake Dam would cause significant damage to two
roadways and would cause damage near two dwellings. The
downstream conditions indicate that a significant hazard
classification is warranted for Hallowood Lake Dam.

L
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d. Overtopping Potential.

(1) Spillway Design Flood. According to the
criteria established by the Office of the Chief of 1
Engineers (OCE), the Spillway Design Flood (SDF) for the -
size (Small) and hazard potential (Significant) of
Hallowood Lake Dam is between the 100-year Flood and
one-half of the Probable Maximum Flood (PMF). Because of
the downstream conditions and the height of the dam, the 1
1/2 PMF is selected as the SDF for Hallowood Lake Dam. 3
The watershed was modeled with the HEC-1DB computer
progranm. A description of the model is included in
Appendix D. The assessment of the dam is based on
existing conditions, and the effects of future development
are not considered.

(2) Summary of Results. Pertinent results are
tabulated at the end of Appendix D. The analysis reveals
that Hallowood Lake Dam can pass about 82 percent of the
PMF before overtopping of the dam occurs.

(3) Spillway Adequacy. The criteria used to
rate the spillway adequacy of a dam are described in
Appendix D. Since Hallowood Lake Dam can pass the 1/2
PMF, which is the recommended SDF, the spillway capacity
is rated as adequate,
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations.

(1) General. The visual inspection of
Hallowood Lake Dam, which is described in Section 3,
resulted in a number of observations relevant to
structural stability. These observations are evaluated
herein for the various features.

(2) Embankment. The growth of brush on the
embankment is undesirable. Root systems can displace
slope protection, eventually cause loosening of embankment
material, and create paths along which seepage and piping
(internal erosion) might occur. Growth of high weeds is
undesirable because it hinders inspection of the dam.

The clear flow from the toe drain outlets
is normal and indicates proper functioning of the drainage
system. The wet area located downstream from the dam might
or might not be the result of seepage under the dam.
Examination of the area indicated that it might be seepage
from the hillside. No evidence of any slope stability
problems was apparent for the embankment.

(3) Appurtenant Structures. The cracks in the
spillway walls are reported to have appeared shortly after
the walls were constructed. Since there has been no
differential movement at the cracks and since the cracks
are small, they are not considered to be a hazard. The
vegetation growing at the joints between the concrete
slabs and in the grouted stone protection is undesirable.
Continued growth will eventually cause significant
deterioration of the features.

b. Design and Construction Data. Stability
analyses for the embankment were performed by Fisher, Fang
and Associates, the geotechnical consultants. The
computed minimum factors of safety were 2.0 for conditions
at the end of construction and 1.6 for a rapid drawdown
condition. The steady seepage condition was Jjudged not to
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be a critical condition for this dam because of the toe
drain, and no analysis was performed. Although no factor
of safety was computed for the steady seepage condition,
it is assumed to be adequate based on the computed factors
of safety for the other conditions, the angle of the
downstream slope, and the absence of evidence of any

stability problems.

No stability analyses were available for the
spillway weir. Based on the depth of embedment into rock,
the structure is judged to be stable for the expected
loading conditions.

C. Operating Records. There are no formal records
of operation., According to available data, no stability
problems have occurred over the operational history of the
dam.

d. Post-construction Changes. There have been no
post-construction changes to the dam.

e, Seismic Stability. Hallowood Lake Dam is
located in Seismic Zone 1. Normally it can be considered
that if a dam in this zone has adequate factors of safety
under static loading conditions, it can be assumed safe
for any expected earthquake loading. Since it is assumed
that the factors of safety under static loading conditions
are adequate for Hallowood Lake Dam, it is assumed that
the seismic stability is adequate,.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on available records, visual
inspection, calculations, and past operational
performance, Hallowood Lake Dam is judged to be in good
condition. The spillway will pass about 82 percent of the
PMF before overtopping of the dam occurs. Since the
spillway will pass the 1/2 PMF, which is the SDF for
Hallowood Lake Dam, the spillway capacity is rated as
adequate. The SDF is based on the criteria and the down-
stream conditions.

(2) No stability problems were evident for the
embankment or appurtenant structures at the time of the
visual inspection.

(3) The ability of the outlet works to function
is unknown because it has not been recently operated.

(4) Maintenance of the dam and appurtenant
structures is inadequate.

(5) A summary of the features and observed
deficiencies is listed below:

Feature and Location Observed Deficiency

Embankment : Brush and high weeds:
wet area downstream from
toe.

Spillway: Small cracks in spillway

walls; vegetation in slab
joints and in grouted stone
protection; small trees
behind right wall.

Qutlet Works: Not maintained.

-15=-



b. Adequacy of Information. The information
available is such that a preliminary assessment of the
condition of the dam can be inferred from the combinatior
of visual inspection, past performance, and computations
performed prior to and as part of this study.

C. Urgency. The recommendations in Paragraph 7.2
should be Implemented without delay.

d. Necessity for Further Investigations.
Accomplishment of the remedial measures outlined in
Paragraph 7.2 will not require further investigations by
the Owner.

7.2 Recommendations and Remedial Measures.

a. The following measures are recommended to be
undertaken by the Owner, in approximate order of priority,
without delay:

(1) Ensure the operational adequacy of the
outlet works, and operate the gate at regular intervals.

(2) Monitor the wet area located downstream
from the dam. Records of its character, area, and
discharge should be maintained. If any changes such as
turbidity or a significant increase in flow occur, have
the condition assessed by a professional engineer
experienced in the design and construction of dams.

(3) Remove trees, brush, and high weeds from
the embankment and appurtenant structures.

(4) Fill the burrowing animal hole on the
downstream slope of the embankment.

b. In addition, the Owner should institute the
following operational and maintenance procedures:

(1) Develop a detailed emergency operation and
warning system for Hallowood Lake Dam.

(2) During periods of unusually heavy rains,
provide round-the-clock surveillance of Hallowood Lake
Dam.
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(3) When warnings of a storm of major
proportions are given by the National Weather Service, the
Owner should activate his emergency operation and warning
system.

(4) Institute an inspection program such that
the dam is inspected frequently. As presently required by
the Commonwealth, the inspection program should include a
formal annual inspection by a professional engineer
experienced in the design and construction of dams.
Utilize the inspection results to determine if remedial
measures are necessary.

(5) 1Institute a program of regular maintenance
so that all features of the dam are properly maintained.

-17-




ACLPIY TRy AT
Lsadh

o FTE R A
e A GO
"

i anih e

APPENDIX A

CHECKLIST ~ ENGINEERING DATA




sy mpweddy v 9-3 pev S3 Smie WO
(9)0(/.m m’_.é.adp .ﬂri..»ncv J(vj.vnw,,ﬂ oN

sbuyiey abseyosIq
suensuod
sTIvlag
ueyd

+SITIILNO

Ty uwﬂg&n’/a VY -3 QYo ©-7q Sy g

WYa 4O SNOIID3S TVOIdAL

.mcou.«eouwuﬂof ON ‘OLpl  PARRgsuoD

AYOLSIH NOILONYISNOD

s ompwddy Vi -3 uRd S

dYW ALINIOIA TYNOIOTY

T Texep .Xquw n\eq -Sv TV n»ﬂ.cwﬂszAu C@,.mmD

SONIMWIA 111N8-SV

TR, AT\ PIomoIleT VA JO INVN

SNHVYN D W3ll
— — 1 ISVHd
o 199 P) .
vt 43 NOIIW3IdO ANV “NOILOMAYISNOD "NOIS3Ig
+Gl-S¥ :"ON dl ¥iaa 0.L00 -Va  :°"ON dl IaN VIVa ONRIINIONI

LSTIAOIHO

A-1

e STty YT UM




Lo

. p\o.,.'.\on&zz,nvd

vada mv..ra?,ow .....u:.w.u,ﬂ it - sv

WV JO SAINNS NOILONYLSNODISOd

.wa#(ﬂ»omm( oV ﬁ(tu

Geysia Tqpreday Vaypvpeeoy @0 1S,
dre ?T»ﬂd.z. e m..(o”*uonuu'.mo?c.. Do SX\0STY

pPlald

Azoeioqe]

§pl10o0dY bHujsog
:SNOILYODILS3IANI STVRILYN

-

...)Lotuwv BeygPPuUNoy  PVV 19T

Uy PA1V4LOD sasmouvo ﬂa_.ﬁo,a«m P sucsey
= wewrddy vy -3 ?4ed

we SO 240D Wen Mevaphy PV “Ooyes phiy

saIpnis abedaas

Anqes weq

sojnelpAH pue AHBOJOIpAH
:SNOILLYINdNOD NDIS3a

.w.xoor.au C\W..w\om A RN ﬂdcuéwcoo

SINOdT AD0T0IO

hd Ja/e.v?‘o‘vaU I % v& AN )r.o..*zod._ fgd 4Lv A
w4 waaNWW QA ¢ segviIaSSy PV $<du
Daysiy Nq x39872 Vo 4VPuRoy YV \19G |

SIHOd 3 NOIS3a

° \u/—OZ

S OO TY HIOAY IS/ TIVINIVY

SHYNDY

W3l

v|

Jo ~Z 399Yys

Viva ONIWIINIONI

A-2




gy e [

. syoday
PUIN uondposeq
TNVA 4O RWATIVA YO SINIAQIDDV HOIud
"dvonN SRIOd ANV STANIS
ONIYIINIONI NOIIDNUISNODISOd
T Pvwoen
SQUOOT 1004 HOIH
. IO‘OZ
SNOILLYDIJIGOW
c N0 2

SWALSAS ONNOLINOW

e gacn 4w wed

*déw 00¢ PULOIU\ WO moArog

SIDUNOS MOWOE

SV Y

Wil

1 14

j0

€

Wways

vivd ONIMIINIONI

A-3

W qrie of 0w W

N A BT S A SR e .5 e B 1

it B i




S

fc... v?Av

. CC.— *t:..-*@ AV Vo 3o

B T T T LW Sl i aad

ShHQILYuscmt (NOWLINIASNOD

TAVON

sajoueIonaq
sajeq
SNOILD3dSNI SNOIANG

3 iudsw."{ N - - 295

strelaq
sueld

*ININGINOT ONIIVYAO

‘3 mpweddy W -2 FYO €-3 ST\ S

stieieq

Suojag

ueld
:AVMTTIIS

N ocoz

SQUOOI] NOILWVHIJO ANV JONVNILNIVIN

SV Y

Wl

30Ty 1e9ys

Vivd ONRIINIONI

e i S

A-4

s o




L IR - iy

O TR R e

~ ?){uﬁ* <

’

CHECKLIST

APPENDIX B

- VISUAL

INSPECTION

e et Lt i




19pi000Y (3719 WEIm 3 G

‘[auuosiad uooIadsu]

[Sw L WO\ :uojidadsu] jo aul e 1aiemiiel/isw  Q *° @ c0\ :uojadsu] jJo aunl e uoywaall [ood

@
3,95 amusadwal IO\ 19 3R9M BLOV TIWIRIN ' :uojadsu] (s)dreq
:lu06210D prezeH T TS0 SrOTIvTETE ~ ueq Jo S4AL
p oy gy :*ON @l ¥3ia O¢clLDOb -8 :*oN gl 1IaN
PICUR\ReUug a8~ I :Aumod TWOQR TR0\, POOO\\o :weq jo sweN
1 3SVHd

NOILD3IdSNI TVNSIA
LSITADIHO

N - M -
P OREX T = - TR IR PN T P -y r i s




| o s A, T IO s

*Wehag

PO I LA S
(nsefvv\o?o A°Q ﬂ»oxdﬁwmw N0
ﬂ:ﬁbd/-\va &Cb .;W

SNNTIVY dVNd N

SOV NI\ o™

‘Q 9~4$‘~n—&4 wo 4(.@
yo T9ox°o¢ Ganaos i 2"

[®3UOZLIOH
TeO1L0A
:ININNOTTV ISD

sado[S juaunnqy

*2das WenESVARD VO 2\3Y TNON sado[S usunuequ]
s Swieasieq vo :NOISOU3 ¥O ONIHDNOTS
. 0L TH1
PuelN . QNOATE ¥O 1V ONDIOVYO
40 INIWIAOW TVASANN
Aty z
OO IOVRINS
SNOLLVAY35d0 30 NOTLUNTAVXT 1V

— ee—

7T 30 1 WIys
ININCINYENT

DT Py~ v o VRS TN

B-2

G s g i O YN 0 -

PRI




M onzﬂ g\uuthzﬂ AVY6] SIVIN

puv  Spem /)f;) .Qwedﬂ
)}.é&ﬂ%? ue  wsma )/AJ.)

Hso2a/ s3aaL

YIRNO Miesp B0y 4T3
was) mad map Wit pye
4N4r0 Vivsp 0% PO fo»w

ano\Y vao wdb - »0s8dy

SNIvia

TAIMON

Y3IAYOO ] ANV JOVO Jdv1S

.’).I[-Oar..

ITWWN NG ﬂ‘.(.?dv WMarxrgvao

n’....au A\

‘abodars w0
waaad  Foourery wolans 29
RN IPWOND papce o 112y
SV 40990 ey wasl wvangsumeyp

prrwiaana e iy o o IOV4IIS TTAVIOLION ANY
samieaj A0
Aemnds
uounnqy
DRI L ‘HLM
LNIWANVEIWI 4O NOLLONAS
NOIIVaNT 5O SRV SNOTLVANISI0 35 NOLVNINVKT TV

Z 30 T WayS

LNINDINVENI

3-3

s

P ]




.Jioz

S$33ld ANV S3basg

.(‘EAU
/POLW- gs.a‘au&.ﬂ *goqu/.x,,m,.
PoAeoo) (0d  Twans

\\ven ),)r,;
Mv‘.,/.vp ?"30umu ﬁ)?u(/ﬂ
4‘6 SV Wows 2wag

.1).406.,/0 d.e»anv.!, IWag
ﬂcd Cn.;.d»oq..d*dﬂ e JVIRVTY
T Moy owoyw PUANS P40y

..uqs...oA. QS W Ce..*ﬁ*df.; ».5.

Po0b Qeaausb :squis ayadven
.md—o}vwd?
fo»w. 9.—* YOW 1 wa 04 NV
«.T—kuiaue&m% ou ) $ADO0.0 .ufw
\PUOISPIDe I G\\om  TRIIIN0D

TANNVHO ID¥VHOSIQ

TINS5 AJOPAV e e
T\ .uéobwvs J(’( AP .w,u TV
S.do.rfba xv m.wo».v Gl S,

.wCO...«.UQ..*mJO
a\i ~ DVIU LwezwwNN

TANNVYHDO HOVOUddY

C gAVIWR ud..wda. oN

HIaM ILDONOD

SNOLIVANIWWNOD® 40 SIVATY

SN OLLYAY3SHO

JO NOIIVNIWVYX3 IViSIA |

T 01T

01
AYMTIIAS QILIVONDN

Wways

M RPET P2, o e N %5 ki o

8-4




. ie/v “G dc*
oD 44%3 A© >N .407» XS

AU TP PIRON

3VO AONININI

) nuuusnouwa/u o°N

TANNVYHD 1LILLNO

. ﬂ\vwdswdww\dﬁ 02

NALONYIS LTTLINO

TP f.ffn:m w

+;e we 7-65005

Yo doy
;..J.e...dan

../JOVmC” )

T\ o - 1&(..0297@

NIONYLS DIVLINI

“ginpeaD /)(?:JJ ?O/V
s Caepean yageo
\7723S FUIWOLR MV - P

LINANOoD LTILNO
RECIONNAS 15SISNS0
JS-RSNITIMSNSRRIED

[[SNOLIVANTANWOO R 40 SAuvVN I

SNOLLYA¥ IS0

JO NOILVNIWVXJ IV _

[ jJo 1 ¥Ways
SSHOM LI1LNO

..» RN RN PRI O NP g AR

B-5




oy —
R TEIN
YIHIO
: dc.oz
SUILINOZAd
TAMON
SHIIm o
0
. \W‘OZ
STIIM NOLIVAMISE0
T TAMOYN
SAJAUNS/NOILIVININANOWN
[ SNOTIVANIWWOO R 40 SSHVND SNOILYAH3SHO JO NQILVNIWVX3 TVNSIA .

1 3jJO0 1 WS
NOLIVINIWNANYLSN]

g R ST T MY AN N I ST



.*SEVc/«w-,dd oV ﬂed?
3 :34003 *S\tow 5b .Jouw«vé

{pyssoxse massou ' buon NOLIJRNOSIA QIHSHIIVM

: ﬁ.@d vOVO.v DNON

NOILVININWIQ3S
swayq e Spavys
,’.o SUQ U LONDL G SIOTS
SNOILVANIWWOO I 4O SHHVINId SNOLIVAY 3840 JO NOILVNTWVX3 TVQISIA

——  eee——

T jo ™1 9@9ys

QIHSYIALYM NV d10OAHISTY

-

B PR A0y el 10 2 I RN

IR PVERV- .- RN

-7




g e i,

TR AEOONY SV 2\
29 PUTYTYAG MM g:&.cow
.)‘3»;%.(3.4 AW Y
TR0\ Lpy Ay ‘uny Puan
@ ‘0/‘ b 3 ’*\s,b I S b}*O Q 7

TP M0 S
Qe )4.} oz ASIQU
PYY WweasuNop  \\w s\*Q

ANeqo wﬂ&.,zu e oMy

NOILLYINdOd ANV SIWOH
JO YIENWNN ILVNIXOUddVY

Sy
ay Puw wosk Gup SIdOTS
9430
. - A0 s1qag
sy Q AR0\q
29 fﬂuhfdﬂ f\ran %)533 S RISV WD B\w 19 Fravon suojpnnsqo
AL *oowum SOV (aamao& $95503° /.6348» 4\93&44/ *NOIUANOD |

[SNOIIVANTIWWOD T 40 SUVIND

SNOILLVAYISHO

~JO NOTIVNTWVKT TVIISIA |

T 3o 1 3W@{3ys

TANNVHD WVRISNMOQ

5-&




PILE MO e
GANNETT FLEMING CORDORY sussscT . - —
AND CARPENTER. INC. — O —
) HARRISBURG. Pa FoR
e COMPUTED ay DATE [ [ )4 DATE
. {
X o820
3 r042.06 4780 ~
54 )
3 /f 108297 JED r &
| 0823 .
A
| 3\ -
| N \
‘ hY
~ N R
3 N 'y N
2 2 :\J Q
Q N 1042.5 < N
by S; S,
3 S NI i
Q i v _
by RN 3
S Q - :
' & o ,082.2 3N
Q. .
~ ) " XN “".
)

e




£l GANNETT FLEMING CORDDRY ““**¢ ik we.
~ AND CARPENTER. INC. SrbET Ho- OF ———suerTs
HARRISBURG. PA. yor
COMPUTED BY DATE oY DATE
- -] ?/o > 5_(

S el trooo L€ Dar

/
/0

2.0
~

¥ Tors Wi oM Vil tES Aom 1C

~
3
N
S w
:
\
S S
+*
R
3R
Yk
N
N
>
N
NI
Q 1\
3 T} N
Q N\ A \
ons ' DU T B-10

- LA A L




VEGETATION IN
GROUTED STONE
PROTECTION

STILLING
BASIN

WET AREA

BURROWING
ANIMAL HOLE

CRACKS IN WALL

NOT TO SCALE

VEGETATION AT

SLAB JOINTS
\¥ I .,\‘ SPILLWAY
"l I : N

RESERVOIR

\  HicH WEEDS
AND BRUSH

-INCH DIA.
OUTLET CONDUIT

— i

|

IV ON 2.5H

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

HALLOWOOD LAKE DAM
HALLOWOOD HOMES ASSOCIATION, INC.

RESULT OF
VISUAL INSPECTION

FEBRUARY 1980 EXHIBIT B-I

t
)




e st e e YT e £ e T - v ey N — e e

LAty

APPENDIX C
PHOTOGRAPHS




J—

HALLOWOOD LAKE DAM

A, Top of Dam,

A

Upstream Slope and Gate
Operating Mechanism.
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‘ Cc-2

R T e T ST




HALLOWOOD LAKE DAt!

inaus G ke STl it 4

Spillway.

C-3




T el AR e -

HALLOWOOD LAKE DAM

C re—t

’
et e e -

éﬂ.,m T AL D PP

Spillway Outlet Channel.

]

H. Outlet Conduit,

A




- - - - RPN

STILLI&/

BASIN

IV ON 2H

NOT TO SCALE

LOCATION AND ORIENTATION OF CAMERA
A PHOTOGRAPHK IDENTIFICATION LETTER

\ 1]
S

.,\\ SPILLWAY

[N
[\
\
|
|
|
|
|
‘\ RESERVOIR
\
\
\
\
\
\ 24 -INCH DIA.
I OUTLET CONDUIT
|
- ]
-
: /]
Il
IV ON 2.5H
/
/
A‘G.S' //
/
/
/
/
l/
[ i
/
/
s/
/

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

HALLOWOOD LAKE DAM
HALLOWOOD HOMES ASSOCIATION, INC.
GUIDE_TO_LOCATION
OF PHOTOGRAPHS

FESRUARY 1980
.

EXHIBIT C-t




oo
1 :

< L U S s PRI D AP B 205 cf B

BB TR T RIS

gt

APPENDIXY D
HYDROLOGY AND HYDRAULICS

[ et

S B R M gy s S A Y

|



APPENDIX D
HYDROLOGY AND HYDRAULICS

;
:} Spillway Capacity Rating:
b 4

3 In the recommended Guidelines for Safety Inspection
;i of Dams, the Department of the Army, Office of the Chief

: of Engineers (OCE), established criteria for rating the 1
2 capacity of spillways. The recommended Spillway Design
8 Flood (SDF) for the size (small, intermediate, or large)

, and hazard potential (low, significant, or high) class-
2 ification of a dam is selected in accordance with the
criteria. The SDF for those dams in the high hazard r
category varies between one-half of the Probable Maximum
Flood (PMF) and the PMF. 1If the dam and spillway are
not capable of passing the SDF without overtopping
failure, the spillway capacity is rated as inadequate.
If the dam and spillway are capable of passing one-half
of the PMF without overtopping failure, or if the dam is
not in the high hazard category, the spillway capacity
is not rated as seriously inadequate. A spillway
capacity is rated as seriously inadequate if all of the
following conditions exist:

(a) There is a high hazard to loss of life from
large flows downstream of the dam.

(b) Dam failure resulting from overtopping would
significantly increase the hazard to loss of life down-
stream from the dam from that which would exist just
before overtopping failure.

(¢) The dam and spillway are not capable of
passing one-half of the PMF without overtopping
failure.

Description of Model: . q

If the Owner has not developed a PMF for the dam,
the watershed is modeled with the HEC-1DB computer
program, which was developed by the U.S. Army Corps of
Engineers, The HEC-1DB computer program calculates a
PMF runoff hydrograph (and percentages thereof) and
routes the flows through both reservoirs and stream
sections. In addition, it has the capability to
simulate an overtopping dam failure. By modifying the
rainfall criteria, it is also possible to model the 100-
year flood with the program.

D-1
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APPENDIX D

makatilaiiesnt

Deloware River Basin

Name of Stream: Long Run

Name of Dam: Hellowoed ake Dam

NDI ID No.:__ PA - 00730
DER ID No.: AS- 104

Latitude:_ N 4\° 9os' 30 Longitude: w 1s° (' 40"

Top of Dam Elevation: \942.0 _ ‘
Streambed Elevation: o). 0 Height of Dam: 2 ft
Reservoir Storage at Top of Dam Elevation: _ 24p acre-ft

Size Category: S mall _

Hazard Category: Eianficant (see Section 5}

Spillway Design Flood: ' N . V2 ®
A 4« oo ddbiere

UPSTREAM DANMS

Distance Storage
from at top of
Dam Height Dam Elevation
Name (miles) (ft) (acre-ft) Remarks
NONE

DOWNSTREAM DAMS
— None

:
!
i
3
{
!




ki Delsaware River Basin
- Name of Stream: Lona  Run

Name of Dam: %ﬂ!g,ﬁﬁ fg«. D?m
DETERMINATION L

k- UNIT HYDROGRAPH DATA:
: Drainage
- Sub- Area Cp | Ct L L.a L' Tp Map |Plate
i - area | (square miles mifes miles | hours | Area
Q{ miles) M1 @ 3 (4) (5) (6) ) (8)
: Al \. 08 0.4% (V.23 | 2.0 1.3 - W-Y 1 A
=~
a2 .
- Total .08 (See Sketch on Sheet D-4)
4 (1) & (2): Snyder Unit Hydrograph coefficients supplied by

‘ Baltimore District, Corps of Engineers on maps and
plates referenced in (7) & (8)
The following are measured from the outlet of the subarea:
(3): Length of main watercourse extended to divide
(4): Length of main watercourse to the centroid
The following is measured from the upstream end of the
reservoir at normal pool:
| (5): Length of main watsrcourse extended to divide
3 (6): Tp=Cy x (L x Lgg) -3, except where the centroid of
' the subarea 18 %ocated in the reservoir. Then
Tp=Cy x (L") Y-
Initial ffow is assumed at 1.5 cfs/sq. mile
Computer Data: QRCSN = -0.05 (5% of peak flow)
RTIOR = 2.0

AINFALL DATA:
PMF Rainfall Index= 22.2 in., 24 hr., 200 sq. mile

Hydromet. 40 Hydromet. 33
(Susquehanna Basin) (Other Basins)
Zone: N/A /
Geographic Adjustment
Factor: NiA 1.0

Revised Index

Rainfall: NJA 22. A
RAINFALL DISTRIBUTION (percent)

Time Percent
ours .

12 hours (23

24 hours 133

48 hours /42

72 hours -

96 hours —

e I
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Data for Dam at Outlet of Subarea A-/

Name of Dam: HM{Q“!QQJ Lake Dam

M SPILLWAY DATA: Existing Desigr

- Conditions Conditions

- Top of Dam Elevation JOBR. O 104 . O

| Spillway Crest Elevation /038 .0 038 .0

_ Spillway Head Available (ft) 4.0 4.0 |

g_ Type Spillway Conerete. coee. ]

: n"C" Value - Spillway 3.p0 v 3,85 ]

5 Crest Length ~ Spillway (ft) 55.0 5.0 :
Spillway Peak Discharge (cfs) ;. NCT ) 9T !
Auxiliary Spillway Crest Elev. ! 4

Auxiliary Spill, Head Avail. (ft)
Type Auxiliary Spillway

"C" Value - Auxiliary Spill. (ft)
Crest Length - Auxil. Spill. (ft)
Auxiliary Spillway

1 Peak Discharge {(cfs)

- Comtined Spillway Discharge (cfs)

PRI 1y M LR b g A

< A | 1l

Y\
>
1

3

Spillway Rating Curve: Q= (2.B8)(55.¢)(H}72
Q Auxiliary ‘
Elevation Q Spillway (cfsg; Spillway (cfs) Combined (cfs) !

5 QUTLET WORKS RATING: Qutlet 1 Qutlet 2 Qutlet 3
i Invert of OQOutlet QW &
s Invert of Inlet 1 013. 0
! Type Skecl
; Diameter (ft) =D 2
. Length (ft) = L Y
Area (sg. ft) = A 2
N Q.02
K Entrance Q.%
K Exit \.0
K Friction=29.152L/RY/3 1 4
Sum of X _2.9

(1/K) 9.5 = ¢ | 0.6
Maximum Head (ft) = HM 0.8
Q = CAV 2g(HM)(cfs) a3

Q Combined (cfs)

-5
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o et L,

ok

:_ Aein s

- -

Data for Dam at Outlet of Subarea_A-)1 (See sketch on Sheet D-4)
Name of Dam:___ Wallowped \Lake TVam
STORAGE DATA:

Storage
Area million
Elevation (acres) gals acre-ft Remarks
\go2.0 =ELEVO* 0 0 0
\wse.o0 =ELEVI 24 =A1 94 26z =S1 Storage 3 Eily 4
G&é 0 30 /29 395 #C”" DEo Cezerd Dnde
0ep. 0 *K ) 295 121/

* ELEVO = ELEV1 - (3S7/441)
** Planimetered contour at least 10 feet above top of dam

Reservoir Area at Normal Pool is_ 4 percent of subarea
watershed.,

BREACH DATA: Breach analysis not rezu;rd {w .s'yru'f"Gonf bogard doms .
See Appendix B for sections and existing profile of the dam.

Soil Type from Visual Inspection:

Maximum Permigsible Velocity (Plate 28, EM 1110-2-1601) fps
(from Q = CLH3/2 = V+A and depth = (2/3) x H) & A = L-depth

HMAX = (4/9 v2/C2) = ft., C = Top of Dam El.=

HMAX + Top of Dam El. = = FAILEL
(Above is elevation at which tailure would start)

Dam Breach Data:

BRWID = ft (width of bottom of breach)

Z = (side slopes of breach)
ELBM = (bottom of breach elevation, minimum of

zero storage elevation)
WSEL = (normal poo% elevation)
T FAIL= mins = hrs (time for breach to
develop)
D-6
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; NOTES:
o . LIMITS OF DOWNSTREAM FLOODING ARE
kA ESTIMATES BASED ON VISUAL
: OBSERVATIONS. THIS MAP SHOULD NOT
' BE USED IN CONNECTION WITH THE
grESGENCY OPERATION AND WARNING
2. CIRCLED NUMBERS INDICATE STATIONS
USED IN COMPUTER ANALYSIS.
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HALLOWOOD LAKE DAM

APPENDIX F
GEOLOGY

Hallowood Lake Dam is located in Monroe County within
the Appalachian Plateau Province. The most pronounced
topographic feature in the area is Camelback Mountain,
which is a part of the Pocono Plateau Escarpment. The
escarpment is well-defined southwestward from Camelback
3 Mountain, but is more irregular between Camelback Mountain :
~ and Mt. Pocono, which lies to the north. Streams east of
the escarpment drain directly to the Delaware River, while
those to the west drain to the Lehigh River. ’

The Pocono Plateau Section lies west of the escarpment.
This area is relatively flat, with local relief seldom
exceeding 100 feet. The topography has been greatly
influenced by continental glaciation. Many features were
created by deposition of glacial materials. The entire
plateau lacks well-developed drainage.

East of the escarpment is the Glaciated Low Plateaus
Section of the province. The area is characterized by |
pre-glacial erosional topography with locally-thick
glacial deposits. Local relief is generally 100 to
¥ 300 feet.

P

i Bedrock units of the sections described above are the
' lithified sediments of offshore marine, marginal marine,

deltaic and fluvial environments associated with the
Devonian Period. These units include siltstones of the
Mahantango Formation, siltstones and shales of the
Trimmers Rock and seven mapped members of the Catskill
Formation. These members include sandstones, siltstones, b
and shales of the Towamensing Member; sandstone, siltstone ]
and shale of the Walcksville Member; sandstones,
siltstones and shale of the Beaverdam Run Member;
sandstone and shale in the Long Run Member; sandstones and
conglomerates in the Packerton Member; sandstone and some
conglomerates in the Poplar Gap Member; and sandstones and
conglomerates in the Duncannon Member.

Hallowood Lake Dam is underlain by the Walcksville
member of the Catskill Formation. The Walcksville Member
is a cyclic sequence of sandstones and shales with some
interbedded siltstones. Sandstones in this member are




predominantly medium-to thick-bedded, well-sorted quartz
grains in a clay matrix with a silica cement. Within the
sandstone there are a few interbedded shale-chip
conglomerates, Shales occur primarily as non-fissile to
sub-fissile thin beds, with some grading into siltstone.
All lithologies in this member exhibit low porosity except
where fractured by cleavage and jointing.

Sandstones and siltstones associated with the
Walcksville Member are reported to maintain steep cut
slopes. However, the shales weather rapidly when exposed.
Slopes cut parallel to bedding strike may result in block
slides on interbedded shales. The sandstones are good
foundations for heavy structures.

Bedrock in the area is almost entirely overlain by
glacial till of Late Wisconsin Age. This till is an
unsorted mixture of clay, silt, sand, and gravel. It is
moderately cohesive, and is generally derived locally from
the sandstones of the Catskill Formation.

The soil and foundation report for Hallowood Lake Dam
indicates that the bedrock at the site is overlain by
about 5 feet of sandy silt. Bedrock at the site is a
fine-grained siltstone. A well-defined boundary exists
between the weathered rock and unweathered rock. Below
the zone of weathering, the siltsone is sound, hard, and
shows no evidence of extensive fissuring. A cutoff trench
was excavated along the axis of the dam to the unweathered
surface of the siltstone.

F=2
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