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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE-2 D & CHESTNUT STREETS

PHILADELPHIA, PENNSYLVANIA 191064C
IN REPLY RIFFIR TO

NAPEN-N

Honorable Brendan T. Byrne 1 2 MAY 8

Governor of New Jersey
'Irenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for George Lake Dam in Morris

County, New Jersey which has been prepared under authorization of the Dam

inspection Act, Public Law 92-367. A brief assessment of the dam's

condition is given in the front of the report.

Based on visual inspection, available records, calculations and past

operational performance, George Lake Dam initially listed as a high hazard

potential structure, but reduced to a significant hazard potential structure

as a result of this inspection, is judged to be in satisfactory overall

condition. The dam's spillway is considered inadequate because a flow

equivalent to 33 percent of the One Hundred Year Flood would cause the dam

to be overtopped. To ensure adequacy of the structure, the following

actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified

professional consultant engaged by the owner using more sophisticated

methods, procedures, and studies within six months from the date of approval

of this report. Within three months of the consultant's findings remedial

m-asures to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report, the

following remedial actions should be initiated:

(I) Selective removal of trees and brush on the upstream and

downstream embankment slopes to lessen the piping potential.

(2) Repair of spalled concrete and repointing of masonry at the

f spillway.

(3) Removal of silt from the upstream face of the spillway and dam.

c. Periodic inspection of the dam and appurtenant structures should be

included in the existing maintenance program.

!SThf BUT1N S7AT NT

Approved for public rol ase;
Diatnlution Un limnited
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NAPEN-N

Honorable Brendan T. Byrne

d. Surface creep on the downstream slope should continue to be
monitored and corrected when necessary.

4e. The blow-off valve should be opened periouically to ensure proper
functioning and to keep the intake area free of excessive siltation.

f. An emergency action plan and downstream warning system should be
developed which outlines actions to be taken by the own,!r to minimize the
downstream effects of an emergency at the dam within six months from the
date of approval of this report.

A copy of the report is being furnished to Mr. Dirk C. Holman, New Jersey
Department of Environmental Protection, the designated State Office concact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Courter of the Thirteenth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of

this letter.

Additional copies of this report may be obtained from the National Technical
Information Services NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS

to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished: yo-
Mr. Dirk C. Hofman, P.E., Deputy Director ,

Division of Water Resources 1411 Gl - P '

N.J. Dept. of Environmental Protection DT .1 Ay -

P.O. Box CN029 ON11
Trenton, NJ Ob625 '011L cEL 'il

Mr. John O'Dowd, Acting Chief-
Bureau of Fluod Plain Regulation 'B-
Division of Water Resources
N.J. Dept. of Environmental Protection XVi

P.O. Box CN029
Trenton, NJ 08625
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CEORGE LAKE DAM (NJ00825)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 2L August 1980 by Louis Berger and Associates,
Inc. under contract to the State of New Jersey. The State, under agreement
with the U.S. Army Engineer District, Philadelphia, had this inspection

performed in accordance with the National Dam Inspection Act, Public Law
92-367.

George Lake Dam initially listed as a high hazard rotential structure, but
reduced to a significant hazard potential structure as a result of this
inspection, is judged to be in satisfactory overall condition. The dam's
spillway is considered inadequate because a flow equivalent to 33 percent of
the One Hundred Year Flood would cause the dam to be overtopped. To ensure
adequacy of the structure, the following actions, as a minimum, are

recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial

mcasures to ensure spillway adequacy should be initiated.

D. Within six months from the date of approval of this report, the
following remedial actions should be initiated:

(1) Selective removal of trees and brush on the upstream and
downstream embankment slopes to lessen the piping potential.

(2) Repair of spalled concrete and repointing of masonry at the

spillway.

(3) Removal ot silt from the upstream face of the spillway and dam.

c. Periodic inspection of the dam and appurtenant structures should be
included in the existirg maintenance program.

d. Surface creep on the downstream slope should continue to be
monitored and corrected when necessary.

e. The blow-off valve should be opened periodically to ensure proper
functioning and to keep the intake area free of excessive siltation.

f. An emergency action plan and downstream warning system should be
developed which outlines actions to be taken by the owner to minimize the
downstream effects of an emergency at the da.i within six months from the
date of approval of this report.

APPROVED:

Colonel, Corps of Engineers

District Engineer

DATE:



PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

I
Na:a± of Dam Georne Lake Dam Fed ID4 NJ 00825

ano '1,1 i D 127

State Located New Jersey
County Located Morris
Coordinates Lat. 4047.9 - Long. 7447.1
Stream Electric Brook a.k.a. Stony Brook
Date of Inspection 21 Aurust, 1980

ASSESSMENT OF
GENERAL CONDITIONS

George Lake Dam is assessed to be in satisfactory overall
condition. The discharge capacity of the main and auxiliary
spillways is inadequate, however, being able to accommodate
only 32% of the 100-year frequency design storm, and over-

topping could occur. However, while overtopping would cause
considerable damage to the dam and some downstream property,
it -s irrrroble that loss of life would result. It is

ther iror.: recormended that this dam be downgraded to the
significant hazard category. Remedial actions to be
undertaken in the near future include repair of main

snillw-ay concrete and masonry, removal of trees from the
emzan,:mont, and removal of silt from the upstream face of
the dam. It is further recommended that more precise H&H
studies be rerformed and that the owner develop (1) written
Perlodic rnaintenance plans and operating procedures, (2) an
emer-,-ncy action oian, and (3) a downstream warninq system.

-r-aham Perera P.E.
Pro' ect Man-rier
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PREFACE

This report 's orepared under guidance conta ined in the
Reco rmenre Cuideiines for Safet; insnection of Dams, for
Phs{ I Inw-vticiaticns. Cocps oii these gu-de'ines can ce
obtai-n-e Erom the Office of Chief of Engineers, Washington,
D.C. 10314. The ouroose of Phase I investications is to
id r',t,, ex,-ditic, slv thos dams that ma; oos-e hazardis to
huca'n lile or Dro::ertv. The assessment of the general
cond':ion of the dam is based on available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is
intended to identify any need for such studies.
In the review of this report, it should be realized that the

reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and con-
stantly 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 continued care and inspection can
there be any chance that unsafe conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrooiic and hydraulic analyses. In accordance with the
est~hiish2d guidelines, the spillway test flood is based on
the estimated "probable ma:imum flood" for the region
(greatest reasonable possible storm runoff) or fractions
thereof. The test flood provides a measure of relative
spillway capnacity 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
th' downstrea daage ootential.

1.I
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: Georce Lake Dam FED #NJ 00825
AND NJ ID ; 127

SECTION 1 PROJECT INFORMATION

1. 1 GENERAL

a. Authorit y

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared in

accordance with Contract FPM-36 between Louis
Berger & Associates, Inc. and the State of New
Jersey and its Department of Environmental Pro-
tection, Division of Water Resources. The state,
in turn, is under agreement with the U.S. Army
Corps of Engineers, Philadelphia to have this
inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the
structural and hydraulic condition of the George
Lake Dam and appurtenant structures and to
determine if the dam constitutes a hazard to

human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

George Lake Dam, a.k.a. Camp Washington Dam, is a

230-foot-long earth structure with a masonry
corewall and a 50-foot-lonq narrow-crested con-
crete spillway at the right abutment. This ogee-
type structure constricts to about 26 feet ibout

30 feet downslooe. At the constriction, the
gradient steepens from 15 to about 38 deorees.
An 8-foot-long horizontal apron is located at the
toe of the structure. The embankment, which has
a maximum height of about 29.5 feet, is 9 feet
wid? It the CrLst with 21: IV and I. 5f:IV slopes
upstream and downstream respectively. A slight
saddle located at the junction of the dam crest

and left abutment appears to have been designed
as an auxiliary spillway. A 24-inch-diameter Cl
drain is located about 125 feet from the left
abutment. This outlet presumably has a drop inlet

• L - •I



s truc tur loca ted he low tie lake lev? I elevation
and is controlled from a valve chamber locate,] in
the center of the dam crest. The outlet struc-
ture consi:,ts of a 4.75-foot-hWih headwall with
4-foot-lonq wingwalls on the downstream to, of
the embankment.

t b. Location

Geor e Lake Dam is located on Electric Brook
about one mi le upstream from its confluence with
the South Branch Raritan River. The site is 300
feet east ot Camp WashincTton Road at E aint
about 2,200 feet north of the junction of that
road with Route 24 in the town of Long Valley,
Morris County, New Jersey.

c. Size Classification

Geor-ge Lake Dam is approximately 29.5 feet hiqh
and impounds an estimated 88 acre-feet of water
at maximum pool elevation. Based on the Recom-
mended Guidelines for Safety Inspection of Dams,
this dam is in the small size category.

d. Hazard Classification

George Lake Dam is located in a sparsely popula-
ted area of Morris County, New Jersey. Immedi-
ately below the dam, the stream descends throuqh
a rocky gorge dropping about 300 feet in half a
mile. At the foot of the gorge, the valley
widens rapidly into the main valley of the South
Branch of the Raritan River, where nine homes are
located within 300 feet of the stream. The dam
experienced failures of varying degrees of
intensity on four occasions between its original
construction in 1908-09 and August 1942. Althoush
none of the failures resulted in very serious
damage to dwellings in the downstream valley, it
is believed that new construction in the valley
and people using the hiking trails downstream of
the dam could be enndangered in the event of a
sudden failure. In order to verify" the hazard
class;ifticat ion, a breach analysis was performed
assu; in-i a 15-[oot-,,iide break developing within
one hour. A maximum flood stage2 of 4 feet within
the stiream was dfoveloped immediately below the
dam ind dIn Lit:.;ated to 2.2 feet in the area of the

2



homes 3,000 feet downstream. Accordingly, it is
recommended that the dam be downqraded to a
siqnificant hazard classification.

e. Ownership

Geor-ge Lake Dam is currently owned by the Morris

County Park Commission, Court House , Morristown,
New Jersey, 07960.

f. Purpose off Dam

George Lake Dam is utilized solely for

recreational purposes.

g. Design and Construction History

The dam was originally built by the Kennedy
Electric Comoanv in 1908-09 under the sunervision
of the New Jerse' Engineering and Construction
Company of Morristown, New Jersey. The original
dam, which was a 2,100-foot-long timber-crib rock
fill structure with a concrete corewall, failed in
October 1927, and the existing dam was constructed
in 1928. The dam was overtopped in 1940, motiva-
ting a one foot increase in the height of the dam
to provide additional freeboard. The dam was
again overtopped in 1942, prompting the state to
request construction of an auxiliary spillway at
the left abutment.

h. Normal Operational Procedures

The only regulating device at George Lake Dam is
the 24-inch CI drain located near the center of
the dam. This is utilized to regulate the eleva-
tion of the lake during the recreational summer
months and to lower the lake level, if necessary,
to prevent ice damage during the winter.

1. 3 PFFRTINENT DATA

a. Drainage Area

The iraiiaqe area for Georo!e Lake Dam is 2.9
squate miles, which consists nrimariLv of
undevelon(ed woodlands with a few small, isolated
residential developments.

3



b. Discharge at Damsite

Maximum known flood at damsite - 1,850 cfs (1942)

Spillway capacity (at maximum pool elevation) -
1,175 cfsI

c. Elevation (ft. above MSL)

Top dam - +925.5
Recreation pool - +922.0
Spillway crest - +922.0
Streambed at centerline of dam - 876+

d. Reservoir

Length of maximum pool - 990 feet

Length of recreation pool - 775 feet

e. Storage

Recreation pool - 45+ acre-feet
Top of dam - 88+ acre-feet

f. Reservoir Surface

Top dam (max. pool) - 9.1 acres

Recreation pool - 4.6 acres

g. Dam

Type - Earth embankment with a
concrete spillway

Lenqith - 230 feet
Height - 29.5 feet

Top width - 9 feet
Side slopes - 2H:IV, 1.5H:1V
Zoning - Unknown
Impervious core - Unknown
Cutoff - Masonry corewall to bedrock or

impervious till

Grout curtain - None recorded

h. Diversion and Regulating Tunnel

None

4



i. Spillway

Type - concrete ogee-type weir
Total length of weir - 50 feet
Crest elevation - +922.0
U/S channel - None
D/S channel - Natural stream

j. Regulating Outlets

24-inch CI drain at approximately exit invert
elevation 898.

5



SECTION 2 - ENGINEERING DATA

2.1 DESIGN

No plans, design drawings, or calculations were avail-
able for the evaluation of George Lake Dam. However,
several pages of specifications detailed the manner in
which the dam was to be constructed. Additionally,
the Report on Dam Aoplication prepared by the State
Department of Conservation and Development provided
pertinent data with respect to dimensions and features
of the dam, although some of the information therein
was found to be erroneous due to subsequent repairs
and modifications.

2.2 CONSTRUCTION

As indicated previously, construction specifications

were available for review by the inspection team, as
were contruction inspection reports prepared by an
engineer from the State Department of Conservation and
Development. In addition, subsequent inspection
reports and modifications to the dam provide a
continuity of construction events at the dam from 1928
to 1948. Inspection reports pertaining to the dam's
construction in 1928 indicate that the corewall rests
on the Precambrian gniess bedrock from the east
abutment to a point 90 feet to the west, where glacial
till provides the footing until the west abutment is
reached. The gneiss is a hard and durable gray to
white granitoid basement rock prevalent in northern
New Jersey. The glacial qround moraine is a dense,
pro-consolidated heterogeneous mixture of earth and
stone resembling, in some areas, a natural,
semi-lithified concrete.

2.3 OPERATION

No records of formal operations at the dam were
located. Communication with reoresentatives of t'e
present owner indicates that Morris County Park
Commission personnel do regulate water levels at the
lake and -re available all year around for this
function, although no codification of this operation
exists at the present time.

6
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2.4 VA[1,T'A7 I ON

a. Availability

Whi le none of t i ,!am ,-. ,on, con:,tr'iction, d raw-
in,;s, or ca 1,c i tlat inns w,.-r- t',.i 1 1 l e)1 , in5f1(,Ctilon
report:i and con:strcLction sr)eci[ icat tori; rev ,?wf',

in con lunct ion with, and contirmed by, viSua
insp.ctlion, aided in pertor:in an analys1s ot
the hv-Iraulic ca:) icIt/ .ld -trict iri inteit 1 Y
of the dam.

b. Adenuaci

Assuminq the validity of information availabhl

for review by the inspection team, th, data at-re

considered adequate to perform a coq,,nt assess-
ment of the dam's existing condition and capac-

c. Va Iid i ty

While the field investigation substantiates tie-
accuracy of most of the available engineering
data, some uncertainties exist with resnect to

elevations and configurations of some of the
dam's features. Correspondence dated 1972 put
the elevation of the spillway crest at 902, which

would make the darn crest 905.5. Correspondlnce
from the 1920s indicates that the dam crest is
about at elevation 915. This latter figure is
substantiated by the U.S.G.S. quadrangle map,
which shows the 920-foot contour terminating in

the vicinity of the dam. Subsf-,u,,nt ,-orn>; t-, ion,t

ra iS,2d the lam cr,est to the ex i st l nq ,1 tat1 on.
Other correspondence indicites that thu auxil-

iary spillway channel crest elevation would bt, I

inches higher than the principal spill Iwav credit

(i.e., 3.25 f ,et below dam crest elvation).
However, the saddle at the left abutment, it it
actually is an auxiliaLy spilLway, aTM)elr!, to )e

on the order of only I to 1 1/2 tet -)nlow ian
crest elevation. The dron inlet was not ;e,,n t)v
the inspection team. Con:,tsouently, I() t:t i are
available with respect to the op,.sal Ii'n.; ,on:-.
While the "Report on Dam Anpi icati nn' in-lic it,;
that both emhankment 7;jon,-, Ir, .I:1V, i I

measurements indicate that th, diownstr,.ui',

7



is abhout I. 5Hf tv. Insp,-ect ion rmo)<rt iindicate
that th is- ,lofe was, u ilIt L.i 1 1ttlIQ -tepr than it
was des iqIned , and latror -,id it lca t ions7, corn; i:;ting
ot raisinq and widn inrq the 'iau cr(est, wOUIi
accentuate the slorcme iradijent.



SECTION 3 - VISUAL INSPECTION

3. 1 FINDINGS

a. General

Visual inspection of George Lake Dam took place
on ALIUSt 21, 1980. At the time of the inspec-

tion, about 2 inches of water was passing over
the spillway weir. The state of the dam and
appurtenant structures was found to be generally
fair with no seriotuslv detrimental conditions
noted.

b. Dam

The embankment extends approximately 180 feet
from the spillway to the relatively steep valley
wall ftrminq the left ahutment. Modifications to
the dam included raising and widening the dam
crest slightly, which resulted in a somewhat
steeper downstream slope than originally
designed. However, vegetation and the use of
heavy stone riprap at the toe seems to have
mitigated the effects of erosion due to higher
velocity runoff. Two exceptions were noted in
the area directly above the 24-inch CI drain and
adjacent to the spillway's left sidewall.
However, while both these areas are devoid of
vegetation, the earth is well compacted and
erosive forces are not cutting at a very rapid
pace. Consequently, it is believed the erosion is
due rimirily to foot traffic rather than surface
runoff. Surface cover on both slopes consists of
bru;h and of trees up to 12 inches in diameter
with little substantial grass cover. The dam
cre-t ha;, with the excep)tion of a slight saddle
at the left abutment, a fairly uniform horizontal
and vertic.il alignment and is covered with
qrtvm,', orovidinq a path across the valley. The
hevy stone riprap at the toe seems to offer
Pxo, elent stability to the embankment. No
seenaq-2 or slumping was notrd, although the
growthi anil' of some trees on the downstream
slor- inicates that :rep has been, and
cont Inne:; to be, a local on-going, although not
critical, process.

I
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c. Appurtenant Structures

The spillway appears to he in faily good

alignment and condition. Linht surface spallinq
of the overflow slab was noted on the steener
portion of the spillway where flow velocitic-,
and consequently cavitational effects, arE?
greater. The masonry sidewalls, concrete caps,
and sidewall/spillway-slab junction all appear to
be in good condition with the exception of the
footwall on the rig3ht side of the snillway npron,
where more severe concrete deterioration has
taken place. However, since this wall is footed
on, abuts, and is towered over by a massive bed-
rock outcrop, the deterioration is of none but
aesthetic consequence. The footbridge over the
spillway is supported on the sidewalls and one

narrow pier, offering little constriction to
flows prior to a dam overtopping. The qate valve
to the 24-inch CI drain could not be inspected
since the access cover to the manhole was bolted
shut. However, this unit is believed to be in

good operable condition since the lake level is
reportedly regulated periodically during the
year. Water level at the outfall covered
two-thirds of the outlet pipe, but it is not
certain if this flow was emanating from the pipe
or was seeping laterally through the riprap from
the principal spillway outlet located about 60
feet to the right of this channel. The portion
of the masonry headwall visible appeared in
fairly sound condition.

d. Reservoir

The upstream (northwest) area of the lake has a
gently wooded slope, whereas the valley walls on

both sides of the lake are somewhat steeper and
form a gorge. in the area uf the dam. With the
exception of a few buildings and recreational
facilities belonginq to the Morris County Parz
Commission, the area immediately arouni the lake
is undeveloped and heavily woodod. Sedimentation
in the vicinty of the spillway has filled the
lake to within two feet of the pilway crest.
Corresiiondenc indicato:-. that heavy :3illtt i,)nI aas

been a prob [ m in tne Oan t sict the owner
requeE;tt stato orer~ ssion to use dynam i te in 1n
attempt to loosen silt froil iround tho inlet
str'ictur# for the 24-inch draiin.

10



e. Downstream Channel

The downstream channel follows a narrow, deep,

steep-sided gorge to the South Branch Raritan
River Valley. The gorge is heavily wooded and
boulder strewn along the stream channel. The
floor of the gorge averages about 50 feet in
width and is from 80 to 180 feet deep, while the
slopes of the valley sidewalls range from 1.5H:IV
to 2H:IV. About 3,500 feet downstream, the
channel passes under Fairview Avenue, where the
river enters the South Branch Raritan River
Valley.

11



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no formal operational procedures in effect
at George Lake Dam at this time. While there are

generally caretaker personiiel of the Morris County
Park Commission available in the park area on a full-

time basis, no set procedures other than upkeep are
employed at the dam. When the elevation of the lake
water level is regulated, it is in response to speci-
fic needs, such as protection from ice, supplementa-

tion of low downstream flows, and repair and cleaning
of recreational facilities.

4.2 MAINTENANCE OF DAM

Aside from light surface erosion and concrete spall-

ing, the satisfactory nature of the dam condition

indicates an adequate caretaking operation. The
grounds surrounding the dam were well manicured, and
apart from the large trees, the dam itself was clear

and well maintained.

4.3 MAINTENANCE OF OPERATING FACILITIES

As indicated in Paragraph 4.1 above, the lake is
regulated periodically using the 24-inch drain at the

center of the dam. In conjunction with regulation of
the lake, the operating controls are routinely in-

spected, tested, and repaired when necessary.

4.4 DESCRIPTION OF WARNING SYSTEM

There is no formal monitoring system in effect at the
lake at present, although camp and park personnel are
at the site on a full-time basis and would notify
downstream authorities in the event of an emergency
situation.

4.5 EVALUATION

The lack of formalized operational procedures at this
dam is not considered a serious deficiency since
operations and maintenance are performed by attendant
personnel on an "as-needad" basis. However, in view

12



of this dam's past history of overtopping, it is

believed that park employees shoald be instructed to
lower the lake level during extended periods of

rainfall and a formal set of notification procedures
established whereby downstream civil defense authori-

ties or local police would be alerted in the event of
impending dam failure or overtopping.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data

Based on the criteria in the Recommended Guide-
lines for Safety Insoection of Dams, George Lake
Dam is small in size and is placed in the
siqnificant hazard category. Accordingly, a
100-year frequency event was selected as the
design storm and an inflow hydrograph calculated
using precipitation data from Technical Paper 40
and NOAA Technical Memorandum NWS Hydro-35. In-
flow to the reservoir was calculated with the
HEC-I computer program to be 3,771 cfs. The
routed discharge was computed to be a peak of
3,640 cfs. Combined capacity of the principal
and auxiliary spillways is 1,175 cfs and is,
therefore, able to accommodate 32 percent of the
design flood.

b. Experience Data

The dam has a history of failure and overtopping
(see Section 2). Since 1941, after the dam was
increased in height by 1 foot and an auxiliary
spillway was provided, no further overtopping was
recorded. The calculated maximum capacity of
discharge before overtopping was indicated as
being 1,880 cfs on design documents, but reduc-
tion of the auxiliary spillway width reduced this
figure to about 1,175 cfs.

c. Visual Observations

The lake level at the time of inspection was a
few inches above the spillway crest. The depres-
sion next to the left abutment was measured and
found to be approximately 30 feet long and 1.5
feet deep. No evidence was noted that would
indicate damage caused by hydraulic or hydrologic
action or events.

d. Overtopping Potential

The appended hydraulic analysis indicates that a
considerable potential exists for overtopping,
primarily because of the limited spillway
capacity. The design flood would overtop the dam
crest by approximately 1.93 feet.

14



. Drawdown Potential

Using the 24-inch-diameter CI pipe in the dam em-
bankment, it would take approximately 15.5 hours
to lower the lake to elevation 907.0.

1
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SCEC'I' IOh 6 - STh CT 'IRAI, :-TFAB ITI[Y

6.1 EVAL[VATION OF STRUCTHRAr, STABILITY

a. Visual Observation

Based on the field insp-cti on, the structura I
s tab ility of the dam is considered adeouate,
althouqh further deterioration of the srillway'
surfaces can he exoect ?(d in the future Unless- tue
deteriorte,] concrete surfaces are renaired. In
part icular, heavy spalliinn was noted on the rioht
sidewall near the bottom of the spillway. Along
both sidewalls, several separations were noted in
the joints of the masonry underlying the con-
crete. While these defects are not a cause for
immediate concern regarding the structural
stability of the dam, they should not be left
unattended in the future.

b. Design and Construction Data

The available official correspondence on this dam
and the present inspection indicate that the dam
was reconstructed following its failure in 1927
and that it overtopped in 1940 and 1942 with
considerable damage caused each time. Since
1942, following the increase in the height of the
dam and provision of an auxiliary spillway, no
further overtopping has been recorded, although
in 1949 the dam required the removal of silt at
the upstrearr end of the outlet and repairs
because of leakaae and cracks in the soillwav.

c. Ooeratini Records

Written omrating records are non-existent.

d. Post Construction Changes

Accordinj to available documentation of the Jam,
sever,l moodifica tions and re)airs were under-
taken at this site up to 1942. Althounh no eni-
ne-er 11 plans, wi th except ion of one sketch ot
the Aiz cross: section, wetrr -.vail an)le to describe
the, construct ion changes- mad(e, su ti icient written
dosccint-ion is given in the past correspondence
on the dan to inicaote, with adequate detati1 for
t h, inJos es of this ins ",ct ton, the chanos' that
wre made.
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e. Seismic Stability

The dajm is locatied in Se ismic Zone 1, and because
of its embankment height-width ratio, it iS
negligibly vulnerable to earthquake loading
intensitie-s as it is staticallystl.
Experience indica-tes that dlams in 'Z~ne, 1 will
be adeqI(uatly st', l undrer dynamic loadings if
they are stable2 under static loading conditions.
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SI.CT[ION 7 - AS, ESSMNTS/R.,OMUDATION,</
PROPOSED REMEDIAL MEASUES

7.1 DAM ASSESSMENT

a. Safety

Subject to the inherent limitations of the Phase
I visual inspection, George Lake Dam is classi-
fied as being in fair overall structural condi-
tion, although the spillways are incapable of
passini the design flood. On the basis of avail-
able information, the dam embankment is believed
to be sufficiently impervious to withstand normal
hydraulic heads. The present spillway capacity
does not meet the requirements of the Recommended
Guidelines for Safety Inspection of Dams, as it
Is able to accommodate only 32 percent of the
desion flood as calculated by Corps of Engineeis
criteria. The calculated spillway design flood
would overtop the dam by 1.93 feet, causing
damage primarily to the downstream face.

b. Adequacy of Information

The information gathered for the Phase I inspec-

tion is deemed to be adequate regarding the
structural stability of the dam.

c. Urgency

It is recommended that the remedial measures

enumerated below be undertaken in the near
future.

d. Necessity for Further Study

Since the spillway capacity is inadequate, it is

recommended that more precise H&H studies be
undertaken. Should modifications to increase the

soillwav capacity of the dam he contemplated,
additional enqineering studies would also be
roqu i red.

7.2 RFC;1MMHN1'ATT OE,; NREMEDT AL MEA571RES

a. Recommendations

Remedial measures that should be considered as
beinn nirt of the normal maintenance of the dam
a nd tm lmented in the near future include:

18



I. Selective removal of trees and brush on the

upstream and downstream embankment slopes to
lessen piping potential.

2. Repair of spalled concrete and repointing of
masonry at the spillway.

3. Removal of silt from the upstream face of

the spillway and dam.

b. O&M Maintenance and Procedures

The present maintenance program is considered
satisfactory within the limits of the program.
However, periodic inspection of the dam and
appurtenant structures should be included in the
program. In this respect, the surface creep on
the downstream slope and the spillway deteriora-
tion should continue to be monitored and cor-
rected when deemed necessary. It is recommended
that the blow-off valve be opened periodically to
ensure its proper functioning and to keep the
intake area free of excessive siltation. It is
further recommended that the owner of the dam
develop an emergency action plan (EAP) and warn-
ing system to minimize the potential for flood
damage downstream. As a minimum, the EAP should
include the release of water through the blow-off
in anticipation of, or during, severe storms and
excessive runoff.
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August, 1980
View of Principal Spillway

August, 1980

View of Spillway Crest



4.A

August, 1980
View of Dom Crest from Principal Spillway

August, 1980
Viecw of Downst reem Face of Dom



August, 1980

View of 24" C.I.P. Outlet Structure

August, 1980
View of Downstream Channel



ClECK LIST
HYDRDLJGIC AN) IIYDRMLIC DATA

ENGINEERING DIWA

DRI ( AREA CHARACTERISTICS: 2.9 souare miles

ELiFVATION '11-P NDRMAL FOOL (STORAJ CAPACITY): +922 . J (45 :vre ft)

ELF.V:'TION TOP FLOD COTM)L FOYL (STORAeT] CAPACITY): N/A

ELUVACION MAXIMUM [1]SIGN RXOL: Unknown

EU VATION TOP DAM: +925.5 vML(88 acre feet)

CIT.ST:

a. Flevation -922 VT

b. Type Ogee-type, concrete spillway
c. Width 68 fcx)t long suilway slab and apron
d. Length 50 foot overflow weir
e. Location Spillover Right Abutment
f. Nunber arnd Type of Gates None

OUTLET W4ORKS:

a. Type 24 inch diameter CIP
b. Lo cation 57 feet left of spillway
c. Entrance inverts Unknown
d. Exit inverts Approximately 898 MSL
e. Emenjency draT-1own facilities Same

HYDR)METFROGlGICAL CAGES: None

a. Type
b. Location
c. Rec .)rds

MAXIMUM 'lON-DAMAGING DLSC1iA1' " 1,175 cfs
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VEAA FLCW AND TC RCA t J r p "E -Ij~r r wiAP/ FOR MULTIPLE PLAN-h'AfIO FCJNrIM!C C .},Ar!CJr;
;

FLOw-3 iN CJi]C T;"E- PER SECOND (CUCIC iETRFP PER SE N)

AREA IN OGUARE MILES iUARE XILIETERS

PATIOS APPLITED TO FLOWS
OP RAT If O STATION AP, PLAN- RArI --- i .........

i. 00

A ROO AP'A ~AT 1 - 1 377 -

ROUTED TO 2 '-0 1 - 3,40 --

7 51) ( 103.07)(

.Ui';IARY O DAM SAFETY ANAL gSIS

.... INITIrAL-VALTJE- --- SPILLWAY-CREST--TOP OF DAM ....

ELEVATION 922 00 922. 00 925. 50

STORAGE 45. 45 78

. . . .. UTFLC4 --.- -0- -17!5 - - ----

RATIO - MAXIMUM -MAXIMU2M- MAXIMU MAXIMUM DURATION- -..TIME IF -TIME UF

OF RESERVOIR ErPFH STORAGE OUTFLOW OVER TOP MAX CUTFLUW FA!Lk.FE

PMF W :3 ELEV OVER DAN AC-FT CFS HOURS HOUr-S H ,-:C
1 00 -927. 43 1 93 110. 3640- -- 2. 50 4:25--- 0 -c
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