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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigstions.
Coples of these guidelines may be obtained from the Office of Chief
of Engineers, Washington, D.C. 20314. The purpose of a Phase 1
investigation 1s to identify expeditiously those dams vhich may

pose hazards to human life or property. The assessment of the
general condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving topo-
graphic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of s Phase I in-
vestigation; 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 {s based on observations of field conditions
at the time of inspection along with data available to the in-
spection team. In cases vhere the reservoir vas lowvered or drained
prior to inspection, 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 othervise be
detectable if inspected under the normal 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 inepections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be pre-
vented or corrected.

Phase 1 inspections are not intended to provide detailed hydrologic
and hydraulic snalyses. In accordance with the established Cuide-
lines, the spillvay design flood 1is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably poesidle storm
runoff), or fractions thereof. The epillvay design flood provides
a measure of relative spillvay capacity and serves as an aid in
determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, ite ..ocrul eeadtttau and
the downstream damage potential. ] I } I
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND
RECOMMENDED ACTION

Name of Dam: Humboldt Dam
NDI ID No. PA-00646/DER ID No. 40-61

Owner: Hazleton City Authority

State Located: Pennsylvania

County Located: Luzerne

Stream: Wolffs Run

Date of Inspection: 11 April 1979

Inspection Team: Gannett Fleming Corddry and Carpenter, Inc.
Consulting Engineers
P.0. Box 1963
Harrisburg, Pennsylvania 17105

Based on visual inspection, available records, cal-
culations, past operational performance, and according to
criteria established for these studies, Humboldt Dam 1is
Judged to be unsafe, nonemergency, because the spillway
capacity is rated as seriously inadequate. The existing
spillway can pass 28 percent of the Probable Maximum
Flood (PMP) without overtopping of the dam. Because the
Owner has placed sandbags on the spillway welr, the actual
capacity is significantly less than 28 percent. The re-
sulting outflows from the failure of Humboldt Dam would
increase the hazard to loss of life downstream. AS a
whole, the dam i{s Jjudged to be in poor condition.

If the low areas of the top of the embankment were
raised 1.1 feet to the design elevation, the spillway
could pass 50 percent of the PMF. The spillway capacity




would then be rated as inadequate. Railsing the embank-
ment to its design elevation would require the raising
of the spillway approach wall, This 1s considered to be
a major structural modification to the dam.

There is evidence of stability problems on the
embankment., There 1s no evidence to suggest that the
outlet works is operational. The lack of maintenance
has created many serious problems at the dam,

The following measures are recommended to be under-
taken by the Owner, in approximate order of priority,
immediately:

(1) Remove the sandbags from the spillway weir.

(2) Remove the brush in the spillway approach
channel and the brush on the upstream embankment slope.

(3) Engage the services of a professional engineer
experienced in the design and construction of dams to
determine the best method of removing the trees on the
downstream slope and near the toe and to determine
measures necessary to ensure that the integrity of the dam
is preserved. Implement his recommendations.

(4) Engage the services of a professional engineer
experienced in the design and construction of dams to
perform the following studies: studies to more accurately
determine the spillway capacity required at the dam and
to determine the measures required to make the spillway
and spillway channel hydraulically adequate, a study to
determine the structural factors of safety for the embank-
ment, a study to determine the best means of making the
outlet works operational, a study to repair the deficlencies
in the spillway area, and a study to determine the best
means of continually monitoring the seepage and wet areas
at the dam. These studies will require, as a minimum, in-
stallation of observation wells or other instrumentation
to determine water levels in the embankment, an exploration
program to determine the engineering properties of the
embankment and foundation materials, a complete survey of
the embankment and adjacent area, and grading of the
area downstream of the toe to more accurately assess the
seepage. Take appropriate action as required.
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(5) Replace the riprap on the upstream slope.

(6) Remove the debris from the spillway outlet channel
and the outlet works channel.

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

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

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

(3) When warnings of a storm of major pro-
portions 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
embankment is inspected frequently. The program should
include a formal annual inspection by a professional
engineer experienced in the design and construction of
dams. Utilize the results to determine if remedial measures
are necessary.

(5) Institute a maintenance program to properly main-
tain all features of the dam.
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SUSQUEHANNA RIVER BASIN
WOLFFS RUN, LUZERNE COUNTY

PENNSYLVANIA

HUMBOLDT DAM

NDI ID No. PA-00646
DER ID No. 40-61

HAZLETON CITY AUTHORITY
PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

MAY 1979

SECTION 1
PROJECT INFORMATION
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 inspec-
tion of dams throughout the United States.

b. Purpose. The purpose of the inspection is to
determine 1If the dam constitutes a hazard to human life

or property. "

at

1.2 Description of Project.

N
a. Dam and Appurtenances. Humboldt Dam is a homo-
geneous earthfill emganﬁient with a masonry core-wall.,
The embankment is 974 feet long and 41 feet high at
maximum section. A masonry gravity retaining wall,
which acts as the spillway training wall, is at

the right end of the embankment. The outlet works,
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—>which 1s near the middle of the embankment, consists of e
a masonry and corrugated metal intake structure with
sluice gates, a 12-inch diameter cast-iron pipe (CIP),
and a valve house at the toe of the dam. The intake
structure 1is located on the upstream slope of the
embankment; a bridge extends to it. Water supply pipes
also extend from the intake structure.

The masonry gravity spiliway is at the right abut-
ment of the dam., Its crest is 3.0 feet below the design
elevation of the top of the dam and is 33.0 feet long.
The spillway channel has a variable bottom width and a
masonry gravity training wall on the left. The spillway

channel extends along the right side of the valley...The aan

various features of the dam are shown on the Plates at
the end of the Report and on the Photographs in Appendix D.

b. Location. The dam is located on Wolffs Run
approximately 4.5 miles west of Hazleton, Pennsylvania.
Humboldt Dam is shown on USGS Quadsangle, Conynghsm,
Pennsylvania, with coordinates N40"56'25" and W76 03'40"
in Luzerne County, Pennsylvania. A location map is
shown on Plate 1.

c. Size Classification. Intermediate (41 feet
high, 54§ acre-feet),

d. Hazard Classification. High hazard. Downstream
conditions indicate that a high hazard classification is
warranted for Humboldt Dam (Paragraph 5.1c.).

e. Ownership. Hazleton City Authority, Hazleton
Pennsylvania. ; -

L. Purpose of Dam. Water supply for Hazleton.

2. Design and Construction History. Humboldt Dam
was built between 1909 and 1911 by the amond Water
Company. The dam was designed by William Marple, who

also supervised construction. Two separate contractors

went bankrupt during the construction of the dam. The

first contracting firm was Ruth and Jacoby. The second
contracting firm was S.W. Childs. The dam was finished
under force account. The 1914 Report by the Pennsylvania
Water Supply Commission indicates that Mr. Marple maintained
close supervision of the work during the entire construction
period.
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The top of dam progressively settled between 1914
and 1929. 1In 1929, considerable modifications were
made to the dam. The embankment was raised to its
design elevation, the riprap on the upstream slope was
extended to the top of the dam, the timber upper-portion
of the intake structure was replaced by corrugated
metal, and a new bridge to the intake structure was
built.

h. Normal Operational Procedure. The pool is
maintained at the top of the sandbags on the spillway
crest with excess inflow discharging over the spillway.
Water 1is drawn directly from the reservolir for water
supply purposes.

1.3 Pertinent Data.

a. Drainage Area. (square miles). 0.6

b. Discharge at Damsite. (cfs).

Maximum known flood at damsite,. Unknown
Qutlet works at maximum pool elevation.
{(approximate). 20
Spillway capacity at maximum pool
elevation.
Existing Conditions: 280
Design Conditions: 530

Ce Elevation. (feet above msl.).

Top of dam (design). 1763.0
Top of dam (existing). 1761.9
Maximum pool. 1761.9
Normal pool (spillway crest). 1760.0
Upstream invert outlet works. 1722.5
Downstream invert outlet works. 1722.5
Streambed at toe of dam. 1722.0
d. Reservoir Length. (miles).
Normal pool. 0.34
Maximum pool. 0.36
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h.
1.

Storage. (acre-feet).

Normal pool. 442
Maximum pool (design conditions). 549

Reservoir Surface., (acres).

Normal pool. 35
Maximum pool (design conditions). 37
Dam.
Type Homogeneous earth-
f1ll with masonry
core-wall. 4
Length (feet) 974
Height (feet) 41
Topwidth (feet) 10
Side Slopes
Boaggn
Upstream 1V on 2.75H
Downstream 1V on 2H
Existing
Upstream Varies i
Downstream ‘

Above El. 1755.9 1V on 1.6H
Below El., 1755.9 1V on 2.25H

Zoning Homogeneous

earthfill.
Cutoff Core-wall.
Grout Curtain None.

Diversion and Regulating Tunnel. None.

Spillway.

Type Masonry gravity
weir with inclined
top.
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Spillway. (continued)

Length of Weir (feet).
Crest Elevation

Upstream Channel
ngnairoan Channel

Regulating Outlets,
Type

Length (feet).
Liosure

Access

33.0

1760.,0
Reservolir.
Variable bottom
width, steep
natural channel
extending beyond
the toe of the
embankment.

Single cast-iron
12-inch diameter
pipe.

180
Gate valve at
downstream toe and
sluice gate in intake
structure,
Bridge extends to
intake structure.
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Availlable. No engineering data were
avallable for review for the structure as originally
designed. In a study performed in 1914 by the Pen-
nsylvania Water Supply Commission an account of design
concepts, geology, construction materials and methods,
and design features was prepared for the components of
the dam from interviews with the Owner, visual inspec-
tion, and other sources. The 1914 study also included
analyses for hydrology and hydraulics. A summary of the
results of the analyses 1is on file.

b. Design Features. The project is described in

Paragraph 1.2g. The various features of the dam are
shown on the Plates at the end of the Report and on the
photographs in Appendix D. A profile of the dam 1is
shown on Plate 2. A typical section of the embankment
is shown on both Plates 2 and 3. The embankment 1is
shown on Photographs A, B, and C. The outlet works
profile is shown on Plates 2 and 3. The intake and
outlet structures are shown on Photographs A and E.
No plan is available for the embankment. No plan or
other detalls are avalilable for the spillway. These
features are shown on Plate B-1 in Appendix B. The
spillway 1s shown on Photographs G and H.

C. Design Considerations. Almost nothing is
known about the design of the dam. The Pennsylvania
Water Supply Commission did not raise any concerns about
the design in their 1914 Report.

2.2 Construction.

a. Data Avallable. Construction data for the
structure, that are avalilable for review, consist of
the information contained in the 1914 Report prepared
by the Pennsylvania Water Supply Commission. The in-
formation is relatively well detalled. It reports that
the embankment was constructed of clay that was placed
in layers, sprinkled, and rolled. The material upstream

-6=
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of the core-wall is described as being "selected". The
material downstream of the core-wall 1s described as :
a falrly good clay with reasonably few "boulders". |
The masonry core-wall was reportedly founded below the
natural ground on what was considered to be an impervious
1 i foundation. The maximum depth of the excavation for the
i core-wall 1is reported as 39 feet. Each end of the core-
wall is reported as extending to bedrock. A discussion
on site geolcy ¢ is presented in Appendix E.

S S
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T Construction Considerations, The avalilable
information indicates that the dam was well constructed,

DA SR I

2.3 Operation. There are no formal records of operation.
The Owner did not report any problems having occurred over
the operational history of the dam.

2.4 Evaluation.

a. Avallability. Engineering data were provided
by the Bureau of Dam Safety, Obstructions, and Storm
Water Management, Department of Environmental Resources,
Commonwealth of Pennsylvania, and by the Owner, Hazleton
City Authority. The Owner made avallable the General
Manager for information during the week of the visual
inspection. He also researched his files for further
information at the request of the inspection team.

b. Adegquacy. The type and amount of design data
and other engineering data are limited, and the assess-
ment must be based on the combination of available data,
visual inspection, performance history, hydrologic 3
assumptions, and hydraulic assumptions.

C. Validity. There is no reason to question the
validity of the avallable data. Conflicting data con-

cerning the design elevation of the top of the dam is
discussed in Section 6.

ST,




SECTION 3
VISUAL INSPECTION

3.1 Pindings.

a. General. The overall appearance of the dam
ts poor. Deficlencles were observed as noted below. A
sketch of the dam with the location of deficiencies 1is
presented in Appendix B on Plate B-1l. Survey infor-
mation acquired for this report 1s summarized in Appen-
dix B, On the day of the inspection, the pool was 0.7
feet below spillway crest.

b. Embankment. The embankment i1s in poor con-
dition. Brush extends along the upstream slope. The
riprap along the upstream slope is either washed out,
leaving the bedding material exposed, or weathering has
deteriorated the riprap to the extent that it is no larger
than gravel. The upstream edge of the top of the dam is
eroded. The erosion has resulted in the top of the slope
being vertical in many places. A maximum height of 1.5 feet
was measured at one of these areas,

The downstream slope is thickly covered with
mature trees. Near the right abutment, there is a dis-
continuity in the slope. The area is sketched on Detail A
of Plate B-1. There are numerous wet areas along the
toe of the dam., Clear seepage was observed at some
of the wet areas. The approximate location of the con-
ditions 1s shown on Plate B-1, The growth along the
toe hindered the inspection of these areas. It should
be noted that heavy rains occurred three days previously.
There are mounds along some of the toe. A typical area
is sketched on Detail B on Plate B-1l.

The survey performed for this inspection re-
vealed that the lowest area along the top of the dam 1is
1.9 feet above the spillway crest. The survey also re-
vealed that the upper part of the downstream slope 1is
1V on 1.6H and that the lower part is 1V on 2.25H.
Although this is assumed to be typical, the trees on the
embankment made this assumption uncertain. The surveyed
profile and cross-section are in Appendix B. There was
insufficlient area exposed above the reservoir to determine
the upstream slope.

- -

i v Rt i\ U et




T A N XIS 3 S 0 5 o A e eP ot 0t s b a2 s

C. Appurtenant Structures. Structurally, the
spillway 1is En fair condition. However, the Owner has
placed sandbags across the spillway crest. This effectively
raises the spillway crest about 1 foot. There 1is a sig-
nificant amount of brush growing in the spillway approach
channel. The masonry Jjoints in the spillway weir are
seeping. The total seepage, which i1s clear, 1is estimated

at 1 gpm. The mortar in the Jjoints is deteriorated. The
masonry spillway approach wall is tilted and offset towards
the spillway. The mortar in this wall 1s completely de-
teriorated. The mortar in the masonry spillway training
wall is deteriorated. The wall is low and the ground
directly behind it slopes toward the toe of the embank-
ment. There is a substantial amount of debris in the
spillway channel. The debris is not close to the spill-

way welir.

The outlet works is in poor condition. The
intake structure is in good condition, as is the access
bridge. The valve house at the downstream toe of the
embankment is in poor condition. The roof is collapsed;
it fills the interior of the valve house. There appears
to be no ready access to the valves therein. The down-
stream channel is filled to the axis of the outlet pipe
with muck and small debris. The Owner declined to operate
the valve. He was concerned that the valve would remain
in the open position, thus draining the reservoir.

d. Reservoir Area. Some of the watershed is owned
and controlled by the Hazleton Municipal Authority. The
watershed 13 wooded hills without any development. The
left reservolir shore is fairly flat. The right reservoir
shore 18 steep with some outcrop visible.

e, Downstream Conditions. Wolffs Run extends from
the dam along a steep, wooded, and uninhabited reach for
0.8 mile to its confluence with Stony Creek. In this
reach, Wolffs Run crosses under the access road to the
dam in a small culvert. At the confluence, there is a
water treatment plant belonging to the Hazleton City
Authority. There 18 a dwelling immediately adjacent,
which the Authority stated was not utilized any longer.
The stream then proceeds for 1.1 mile to Interstate 81.
The Interstate embankment 1s about 30 feet high at the
stream. The culvert beneath it is approximately tri-
angular, being about 15 feet high and 22 feet wide at

-9-
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its base. Immediately upstream of the interstate 1is
an abandoned strip mine; there is no vehicular access
route to the mine.

Immediately downstream of Interstate 81, the
stream flows adjacent to an industrial park. There 1s
a small storage shed about 15 feet above streambed. The
two lowermost occupied bulldings are 20 and 21 feet above
streambed. Stony Creek has its confluence with Black
Creek near the center of the industrial park, about 0.5 mile
downstream of the Interstate 81 culvert.

Black Creek crosses under a high Interstate 81
bridge and flows along an abandoned and overgrown strip
mine to the community of Derringer, where dwellings are
about 10 feet above the streambed. The above reach 1s 7.0
miles long. The strip mine appears to have substantial
overbank storage. Downstream of Derringer there are
many more dwellings within the floodplain.
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedure. The reservoir is maintained at the

top of sanabaga on the spillway crest with excess in-
flow discharging over the spillway and into Wolffs Run.
Water 1s drawn directly from the reservoir for water
supply. A 12-inch diameter cast-iron water supply line
discharges into Wolffs Run. Since this line is for
emergency drawdown purposes, the valve and sluice gate
on the Humboldt Dam water discharge line 1s usually
closed.

4.2 Maintenance of Dam. The dam is visited daily by

a caretaker who apparently adjusts the water supply valve
in the intake structure. The remaining features of the
dam are not maintained. No inspections of the dam are
made.

4.3 Maintenance of Operating Facilities. Except for
the water supply ne, the operating facilities are not
maintained.

4.4 Warning Systems in Effect. The Owner stated that
there 1s no emergency operation and warning plan. He

stated that, should the dam fail, no damage downstream
would result,

4.5 Evaluation of Operational Adequacy. The lack of
maintenance 1is a aergous hazard to the dam., The lack
of any inspection program is also a serious hazard.

As described hereafter, the fallure of the dam would
result in damage. An emergency operation and warning
plan 1s necessary to mitigate hazards downstream should
evidence of stress develop at the dam,

alle
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SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. No data were available for re-
view for the structure as designed. During 1914, a
report on the dam was prepared by the Pennsylvania
Water Supply Commission. The report estimated the max-
imum spillway capacity at 255 cfs. This was estimated
with a 30-foot crest length and 2 feet of head. The
crest measured 33 feet on the day of the inspection.
As discussed in Section 6, the design top elevation of
the dam 1s uncertain. A discharge capacity of 530 cfs,
with the embankment at its design elevation of 1763.0,
was estimated and used in this report (Appendix C).

b. Experience Data. The Owner stated that no
records of maximum pool levels were available. He did
not report any hydraulic problems having occurred over
the operational history of the dam.

Cs Visual Observations.

(1) General. The visual inspection of Humboldt
Dam, which is described in Section 3, resulted in a num-
ber of observations relevant to hydrology and hydraulics.

These observations are evaluated herein for the various
features.

(2) Embankment. It is certain that the embank-
ment is at least 0.1 foot below its design elevation. As
discussed in Section 6, it may be 1.1 foot below its design

elevation. The spillway capacity is reduced by the embank-
ment being below its design elevation.

(3) Appurtenant Structures. The Owner stated
that the system gets low on water storage during the
late summer and that the sandbags provide extra storage.
He considered this a "slight" deviation from approved
operating methods. The sandbags are an immediate and
very serious hazard to the dam because the spillway
capacity 1s substantially reduced. The brush in the spill-
way approach channel reduces the spillway capacity even
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further. The debris in the outlet channel does nct reduce
the spillway capacity. However, it may increase tail-
water and cause water to overtop the training wall. Even
if the brush were removed, it is not certain this wall

is of sufficient height to contain the flow. It is be-
lieved that water overtopping the wall would flow along
the toe of the embankment. Because of growth in the area,
this could not be confirmed. Flow along the toe of the
embankment would be an erosion hazard.

Upstream closure for the outlet works is
provided by a sluice gate in the intake structure. Its
operation was not observed on the day of the inspection.
There is no apparent access to the outlet works valve at
the downstream toe of the dam, since the roof 1is caved in.
The debris in the outlet channel indicates that flow has
not recently occurred in the channel; the debris may also
prevent proper operation of the valve. There is no evidence
to suggest that the outlet works 1s operational.

(4) Reservolr Area. No conditions were ob-
served in the reservoir that might present significant
hazard to the dam. The assessment of the dam 1is based
on existing conditions, and the effects of future de-
velopment are not considered.

(5) Downstream Conditions. No conditions were
observed downstream from the dam that might present sig-
nificant hazard to the dam. It is apparent that sub-
stantial spillway discharges would overtop the main
access road. There are other roads extending around the
reservoir. Judging by the USGS mapping, these would be
traversable during periods of high runoff. Access to
the dam is deemed adequate. If the dam were to fall,
the water treatment plant would be flooded. Water would
then pond behind the Interstate 81 embankment. The
strip mine upstream of the embankment is shown, without
updated contours, as a photo-revision to the USGS mapping.
There 1s a possibility that water would pond behind the
embankment without overtopping it. If it were to over-
top the embankment, a hazard to vehicles on the road
would exist; the failure of the roadway embankment might
also occur. As there is insufficient information to
assess the storage capabilities of the strip mine, 1its
effects have been ignored in the analysis described
hereafter. The mapping for the strip mine along Black
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Creek is similar to the mapping for the above strip mine.
There 18 no way to include 1its storage effects without
further information. As such, the failure of the dam could
present a hazard to the community of Derringer and the
other communities downstream from it. A high hazard
classification is warranted for Humboldt Dam.

d. Overtopping Potential.
(1) Spillway Design Flood. According to the
criteria established by the Office of the Chief of
Engineers (OCE), the Spillway Design Flood (SDF) for

the size (Intermediate) and hazard potential (High) of
Humboldt Dam i{s the Probable Maximum Flood (PMF).

(2) Description of Model. The watershed was
modeled with the HEC-EEE computer program. The HEC-1DB
computer program computes a PMF runoff hydrograph and
routes the flows through both reservoirs and stream
sections. In addition, it has the capability to simulate
an overtopping dam failure. The PMF inflow to Humboldt
Reservoir was routed through the dam. Identical methods
were used for varicus percentages of the PMF.

(3) Summary of Results. Pertinent results

are tabularized at the end of Appendix C. The analysis
reveals that, with the existing top elevation of 1761.9,
Humboldt Dam can pass about 28 percent of the PMF without
overtopping. This analysis ignored the effects of the
sandbags on the spillway crest. With the sandbags in
place, the percentage would be significantly lower. If
the dam were raised to its assumed design elevation of
1763.0, the spillway could pass 50 percent of the PMF.

(4) Spillway Adeguac¥. The criteria for
rating a spiliway is presente n Appendix C. Humbdboldt
Dam would be overtopped by 0.53 foot during the 1/2 PMF.
This would probably cause faillure of the embankment.

The embankment was assumed to fail over a 90-foot long
breach 0.2 hour after the embankment would be overtopped
by 0.1 foot. The breach was assumed to extend down to
Elevation 1722.0. A breach of this size will result in

a peak outflow of 45,800 cfs. This flow was routed down-
stream to Derringer. The effects of the strip mines and
highway along the stream were not included in the analysis,
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as noted previously. The dam break will raise the water
surface at Derringer by 6.9 feet over the level that would
occur without the dam break. There 1s an increased hazard
to loss of life. The spillway capacity 1is rated as
seriously inadequate.

If the dam were raised to its assumed design
elevation of 1763.0, the spillway capacity would be rated
as inadequate. As discussed in Section 6, the design
elevation of the top of the dam is uncertain.
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i SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations.

(1) General. The visual inspection of Humboldt
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 brush on the upstream
slope is undesirable., 1The deteriorated or washed out
riprap 18 an erosion hazard. The trees on the downstream
slope are of serious concern. Their large size indicates
that brush cutting has not been accomplished on the
downstream slope for many years.

Plates 2 and 3 indicate that the design
top elevation of the dam is 1763.0. However, both the
1914 Report by the Pennsylvania Water Supply Commission
and a sketch in an inspection report prepared by the
Commonwealth in 1944 indicate that there is only 2 feet
between the spillway crest and the top of the dam. As
measured for this Report, the wall is 2 feet high. The
spillway crest is assumed to be at Elevation 1760.0.
Therefore, the dam could not be raised to Elevation 1763.0,
as shown on the Plates, without raising the approach wall.
The reason for the difference is unknown.

The discontinuity on the slope, the
variation between the actual and the design slopes, and
the mounds along the toe could all be indications of
poor construction grading. However, the 1914 Pennsylvania
Water Supply Commission Report stated that the dam was
apparently carefully constructed. As such, there 1is
evidence that movement of the slope may have occurred.

The seepage at the toe of the dam may
have been increased by the recent heavy rains. However,
because of the location of some seepage areas, it 1is
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reasonably certain that some seepage was from the
reservoir. The seepage 1s not excessive but the number
and size of the wet areas are of concern, :

| : (3) Appurtenant Structures. The offset and g
| } shifted approach wall was probably caused by frost action. i
: The other conditions at the spillway are an indication :

of a lack of maintenance. The outlet works is evaluated i

in Section 5. '

b. Design and Construction Data. No stability

analysis for the embankment i{s available for review.

” In their 1914 report, the Pennsylvania Water Supply Com-
: g mission did not analyze the structural stability of the

: ‘ spillway section. No drawings are avallable to determine
the structural dimensions of the weir or adjacent walls.
All these structures are relatively low. A3 sketched in !
Appendix A, the masonry spillway welr is 4.5 feet high. i
Because masonry weirs of this height are usually stable, i
the lack of structural dimensions 1s not of paramount :
concern. §
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Cse Operating Records. There are no formal records H J
of operation. No evidence of instability on any feature i
of the dam 1is previously noted in the records, except :
for the settlement of the embankment. As noted 1in i
Paragraph 1.2g, the top of the dam was refilled to its i
design elevation in 1929.

d. Post-construction Changes. There have been
no post-construction changes made to Humboldt Dam that
would affect its stability.

T TS M g

e. Seismic Stability. Humboldt 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. However, since there
are no formal static stability analyses, and there is the
potential of earthquake forces moving or cracking the ;
masonry core-wall, the theoretical seismic stability of &
Humboldt Dam cannot be assessed. v
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on available records, visual in-
spection, calculations, and past operational performance,
Humboldt Dam is Jjudged to be in poor condition. The
spillway will pass only 28 percent of the PMF without over-
topping of the dam. Because the Owner has placed sand-
bags on the spilliway weir, the actual capacity of the
spillway is significantly less than 28 percent. If the
dam should fail, the resulting outflows will increase
the hazard to loss of life downstream. The spillway
capacity is rated as seriously inadequate. According
to criteria established for these studies, the dam must
be rated as unsafe, nonemergency, because the spillway
capacity 1s seriously inadequate.

If the embankment were raised to its
design elevation, the spillway could pass 50 percent of
the PMF. The spillway capacity would then be rated as
inadequate. Halsing the embankment to its design elevation
would require the raising of the spillway approach wall.
This is considered a major structural modification to
the dam.

(2) There is evidence of stability problems
on the embankment.

(3) There is no evidence to suggest that the
outlet works 1is operational.

(4) The lack of maintenance has created many
serious problems at the dam,

(5) A summary of the features and observed
deficiencies 1s liasted below:

-18-
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Feature and Location Observed Deficiencies

t Embankment:
‘E Upstream slope Riprap washed out, brush.
% Top Low areas.
Downstream slope Mature trees, evidence |
of movement. !
Downstream toe Trees, seepage, wet areas.

OQutlet Works:

50 R SVt

Valve house at downstream toe Roof collapsed, no {
ready access, ! 4
| 3
Downstream channel Debris. i
Spillway: | '3
Welr Sandbags on welr, | 4
deteriorated mortar.
Approach channel Wall tilted and offset
with deteriorated mortar,
brush.
Training wall Deteriorating mortar, i

may be too low to contain
high flows.

Downstream channel Debris.

b. Adequacy of Information. The information
avallable Is such that an assessment of the condition
1 of the dam can be inferred from the combination of

visual inspection, past performance, and computations
performed prior to and as part of this study. |

e 2414
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Ce Urgency. The recommendations in Paragraph 7.2
should be implemented immediately.

d. Necessity for Further Investigations. In order
to accomplish some of the remedial measures outlined in
Paragraph 7.2, further investigations by the Owner will be
required.
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7.2 Recommendations and Remedial Measures,

a. The following measures are recommended to be
undertaken by the Owner, in approximate order of priority,
immediately:

(1) Remove the sandbags from the spillway welr.

(2) Remove the brush in the spillway approach
channel and the brush on the upstream embankment slope.

(3) Engage the services of a professional engineer
experienced in the design and construction of dams to
determine the best method of removing the trees on the
downstream slope and near the toe and to determine
measures necessary to ensure that the integrity of the
dam is preserved, Implement his recommendations.

(4) Engage the services of a professional
engineer experienced in the design and construction of
dams to perform the following studies: a study to more
accurately determine the spillway capacity required at
the dam and to determine the measures required to make
the spillway and spillway channel hydraulically adequate,
a study to determine the structural factors of safety
for the embankment, a study to determine the best means
of making the outlet works operational, a study to
repair the deficiencies in the spillway area, and a study
to determine the best means of continually monitoring
the seepage and wet areas at the dam. These studies will
require, as a minimum, installation of observation wells
or other instrumentation to determine water levels in
the embankment, an exploration program to determine the
engineering properties of the embankment and foundation
materials, a complete survey of the embankment and
adjacent area, and grading of the area downstream of the
toe to more accurately assess the seepage. Take appropriate
action as required.

(5) Replace th. riprap on the upstream slope.

(6) Remove the debris from the spillway outlet
channel and the outlet works channel.

g




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

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

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

(3) When warnings of a storm of major pro-
portions 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 embankment 1s inspected frequently. The program
should include a formal annual inspection by a professional
engineer experienced in the design and construction of
dams, Utilize the results to determine if remedial measures
are necessary.

(5) Institute a maintenance program to properly
maintain all features of the dam.
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MANY WET AND f
SWAMPY AREA
OFFSET AND —MORTAR MISSING |
TLTED PLAN
= { APPROX SCALE | IN.3
F _>—MORTAR DETERIORATED ﬂ
ELow. cr'/* i /—TOP OF EMBANKMENT
S, | GPM SEE
" TOTAL \5' AREA IS Al
m | 20' LONG
Y o l
ANDBAGS I' HIGH !
N CREST 1
DETAIL A
SPILLWAY DETAIL NOT TO SCALE
PLAN
NOT TO SCALE




974’

RESERVOIR - (0.7' BELOW SPILLWAY CREST
ON DAY OF INSPECTION)

SEE DETAIL B INTAKE STRUCTURE
ON 1.6H ITH SLUICE GATES
BRUSH AND ()
u. A WASHOUTS
F ] -
e MATURE | —"~
ON 2 25H -~ .
TREES ROOF AT OUTLET VALVE
] HOUSE IS COLLAPSED
" ~ ¢ o AND FILLS STRUCTURE

; 5GPM
NY WET AND
AMPY AREAS
PLAN
APPROX SCALE | IN=100 FT.
L ,~—TOP OF EMBANKMENT FLOW
AREA IS ABOUT
20" LONG
DETAIL A
NOT TO SCALE
t’-\\

CHANNEL FILLED ABOUT
TO AXIS OF OUTLET

¥ PIPE WITH DEBRIS
f | GPM - ,
jo s
T—WET AREA
et . O~ INDICATES SEEPAGE

——TOP OF EMBANKMENT
p

NOTE
SEE PROFILE ON PAGE B-9
AND SECTION ON PAGE B-10

TOE OF EMBANKMENT

Tos
Son
NOTE THIS IS

TYPICAL FOR
AREAS ALONG TOE

DETAIL B

NOT TO SCALE

PHASE 1 INSPECTION REPORTY
NATIONAL DAM INSPECTION PROGRAM

HUMBOLDT DAM
MAZELTON CITY AUTHORITY

RESULTS OF VISUAL INSPECTION

MAY 1979

PLATE 8-
-




SUSQUEHANNA RIVER BASIN

WOLFFS RUN, LUZERNE COUNTY
PENNSYLVANIA

HUMBOLDT DAM

NDI ID No. PA-00646 '
i DER ID No. 40-61

HAZLETON CITY AUTHORITY

] PHASE I INSPECTION REPORT

§ NATIONAL DAM INSPECTION PROGRAM
% MAY 1979

g APPENDIX C

| HYDROLOGY AND HYDRAULICS
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APPENDIX C
HYDROLOGY AND HYDRAULICS

In the recommended Guidelines for Safety Inspection of Dams,
the Department of the Army, Office of the Chief of Engineers (OCE),
established criteria for rating the capacity of spillways. The recom-
mended Spillway Design Flood (SDF) for the size (small, intermediate,
or large) and hazard potential (low, significant, or high) classification
of a dam {s selected in accordance with the criteria. The SDF for
those dams in the high hazard category varies between one-half of the
Probable Maximum Flood (PMF) and the PMF, If 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 fatlure,
or if the dam s 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 fatlure resulting from overtopping would significantly
increase the hazard to loss of life downstream from the dam from that
which would exist just before overtopping fatlure.

(c) The dam and spillway are not capable of passing one-half
of the PMF without overtopping fatlure.
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APPENDIX C

S USOUERANNA River Basin
Name of Stream: __Wourrrs Ko

Name of Dam: H ymZoepT
b
ND® ID No.: __FH -~ 00646

DER ID No.: Ho -¢
Latttude: _N H0° S’ 2E" Longtude: W T6° ©3' 4O"
Top of Dam (lew-epet) Elevation: /763 O
Streambed Elevation: /7 22.0%  Height of Dam: e 4 ft
Reservoir Storage at Top of Dam Elevation: L T b | acre-ft
Size Category: ,I NTERL AT E
Hazard Category: H e (see Section 5)

Spillway Design Flood: PMmeE

UPSTREAM DAMS
Distance Storage
from at top of

Dam Height Dam Elevation
Name Amiles) _(®) __focre-ft) = ____ Remarks

NONE




SUSQUE HANNK River Basin

Name of Stream: ___\WWo,ers Kun
Name of Dam: HumperoT™

WNO=4B-No . :
=
Latitude: _ N 40° S¢ 25"  Longttude: _\n Z6° 03 40"
DETERMINATION OF PMF RAINFALL
For Area A ' ‘
which consists of Subareas Al of O. & sq. mile ‘
Total Drainage Area Q.6 sq. mile

PMF Rainfall Index = 2R.15 1n,, 24 hr,, 200 sq. mile

Hydromet, 40 Hydromet, 33
(Susquehanna Basin) (Other Basins)

Zone N/A

Geographic Adjustment Factor /00% 1.0 ,

Revised Index Rainfall 22:2 . | &
BAINFALL DISTRIBUTION (percent)

Percent
6 hours (-

12 hours 121

24 hours 136

{ 48 hours N2
45

72 hours
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Data for Dam at Outlet of Subarea ALl
(see Sketch on Sheet C-4)

Name of Dam: __H_gmr Sheet 1 of ___

Height: M\ e ()
Spillway Data: Existing Design
—Conditions
‘ Top of Dam Elevation / /. /17¢3.0
: Spillway Crest Elevation 1 760.0 12 40.9
Spillway Head Avatilable (ft) 19 IO : ‘
Type Spillway Dlrspriz) @REy 4 g% LiNGhinidw TopP a
"C" value - Spillway 24 2.4 -
Crest Length - Spillway (ft) 73.0 33.Q
Spillway Peak Discharge (cfs) A80 S30
Auxiliary Spillway Crest Elevation NONE NonNE
Auxiliary Spillway Head Available (ft) e —
; Type Auxiliary Spillway —
: "C" Value - Auxiliary Spillway - —
‘i Crest Length - Auxiliary Spillway (ft) g -
Auxiliary Spillway
Peak Discharge (cfs) s N
Combined Spillway Discharge (cfs) ra-Ee =230

Spillway Rating Curve: SEE WNExT SHeeT—
Elevation O Spillway (cfs) OAuxiliary Spillway (cfs) Combined (cfs)

c-§




GANNETT FLEMING CORDODRY

S H VIMROLOT D Awn

AND CARPENTER. INC.

Hannigoune. Pa

Av =
EiLGv, dcy'rn
. 1760.0 (o}
1760.5 - Y o
/78/.0 /. ©
176/, 3 /e 3
1762.0 A. 0
17 62, 2. 2. &
1764, | H.1

Poc L ELEV
170.0
17760.77
17el.5
! 76).4
1763.0
17633

1765, 6

, SF-\\wvv/
]
1 !
1
i - <
F—- 17¢2.
33’ '

M. AR
V723 * ‘Fisy

To? w oW

33.43
33.485
J3.59
33.91
34.00
£Y4.00

Y ALVES
]

]

65

'90
<80
30
elO
/SRO

“ae oY

Ravine Cuavr

e P e T
LR

Lcnq.‘

/1760

Assvme CRITICAL a‘-prn Y,'ﬁ’a. = Q
r

Poor : hv+ sLav
Aken  Qess) hv(FT) poor

=) o o 1760.0
16.5¢ 66 .25 1760.7.
33.23 /8B .5© 17¢l.5
43.286 277 64 1761.9
€6.91 533 .17 172¢3.0
73.7 Gl [.08 17633
1513 1523 L46 1765.6
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Data for Dam at Outlet of Subarea

Nameof Dam: _____ H umBoLpT

Outlet Works Rating:

Invert of Outlet

Invert of Inlet
Type

Diameter (ft) = D
Length (R) = L
Area (sq. ft) = A

N

K Entrance

K Exit
K Priction’s 29,1y 2L/RY/3
Sum of K

1/°%5 ¢

Maximum Head (ft) = HM
Q = C A V2g[HM) (cts)

Q Combined (cfs)

-

R = Hydraulic Radlus = (Area/Wetted Perimeter) =

D/4 for Circular Conduits,

?

g

AL

E
N
|+

Sheet 2 of ___
Qutlet] Qutlet2 Qutlet3

RE kR

I~
0

343

>




Data for Dam at Outlet of Subarea ___ A4

Name of Dam: ___  HUMTAOL T 5 Sheet 3 of __
Storage Data:

Area ;uﬁ‘.“”'—
Elevation lacres) Sals = age-ft —Remarks
/72!.6 =ELEVO. 0 0 0

1760.0 =ELEV1  _34.5 =Al /43.9 H4le=s1 __________

L2609 Seg ZNIERPOLATED
L7€3.©0 249 ZNTEE PoraTaC 1
17806,.0 &

*e

T RER

* ELEVO = ELEV] - ‘331/“1)
*+* Planimetered contour at least 10 feet above top of dam

Reservoir Area at Top of Dam {s 3 percent of watershed .,
Remarks:

e e e e A e e ————————

|
c-e :
i




T R R e 4 e S T e IS S A R AN 5 ol 2 A,

Data for Dam at Outlet of Subarea ALl
Name of Dam: _____ MumbowpT Sheet 4 of ___

Breach Data:

Sketch of Dam Profile (not to scale):

SEE PLATE 2L

Sketch of Top of Dam (not to scale):
cee Puﬁ e 5

Solil Type from Visual Inspection: SAan Q\’{ ;_._k'f'

Maximum Permysgible Velocity (Plate 28, EM 1110-2-1601) _/, B fps
(from Q = CLHY/% = v+A and depth = (2/3) x H) f: L.d

Hmz - (4/9v2/C) =, /%9 &..Cc= 24&
O. é/. %

HMAX + ‘rop/gf 60:!: Elev, = /7¢2.0 = FAILEL
(Above is elevation at which fatlure would start)

Dam Breach Data:
BRWID = 9O ft (width of bottom of breach)
Z= 2 (side slopes of breach)

ELBM = | 722.© (bottom of breach elevation,
minimum of zero storage elevation)

WSEL=_ /760, O (normal pool elevation)
T FAIL = I Re mins

- Qa2 hrs (time for breach to develop)

Sl 4 e A5 0ATF o 4AL3 A AN  mcte

A SIS M o 1 > R




_____S_ma:.um River Basin
Name of Stream: _\oloyy<- T®uN
Name of Dam: __H_\Lmr

NDOt-die. : ;
Latitude: _ N 40° <6’ 25" Longttude: |/ 7¢° ©3° 4o"
Dratnage Area: __ 0O, L sq. mile |
Data for Subarea: A1l (see Sketch on Sheet C-_'_'D
Name of Dam at Outlet of Subarea: _ |4 mpoLrT
Dratnage Area of Subarea: O 8q. mile

Subarea Characteristics:
Assumed lLosses: - a +

The following are measured from outlet of subarea to the
point noted:

L = Length of Main Watercourse extended to the divide = !, k mileS

LCA = Length of Matn Watercourse to the centroid = __ O, 7 mile
From NAB Data: Ars A 13 Piate F

Cp= Q:SQ

CT- !.Elrl

Tp=CrxLxleg)?3=__ 71,9/ (s
Flow at Start of Storm = 1,5 cfs/sq. mile x Subarea D.A = o.j cfs
Computer Data:
QRCSN = =0,05 (5% of peak flow)
RTIOR =2.0

Remarks:
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Upstream 3Slope
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D. Wet Area at Toe
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HUMBOLDT DAM

APPENDIX E

GEOLOGY

1. General Geology. The damsite and reservoir are
located in Luzerne County. The rock formations exposed in
Luzerne County range from the Post-Pottsville formations,
of Pennsylvanian Age, down to the Onondaga formation, of
Middle Devonian Age. The Wisconsin terminal moraline crosses
the southern part of the County, and the greater part of
the glacial outwash occur along the Susquehanna River and
less extensive deposits along the smaller streams,

Nearly all of the Luzerne County lies in the Valley
and Ridge Province in which nearly all the rocks have been
strongly folded. 1In going from north to south across the
County, five major folds are encountered, all of which trend
northeast, The first of these is a shallow syncline on the
crest of North Mountain, forming the Mehoopnay coal basin.
The second is the Milton Anticline, which exposes the Portage
group in the northwestern part of the County and gradually
flattens out toward the northeast. The third and most
pronounced is the Lackawanna Syncline, which originates in
Lackawanna County to the north, and has preserved the post-
Pottsville formations throughout the Wyoming Valley. The
maximum depth of this syncline is reached in the vicinity
of Wilkes-Barre and Plymouth. The double rim of this
syncline 13 formed by the resistant Pottsville formation 3
and Pocono sandstone, separated by the less resistant ]
Mauch Chunk shale. The fourth fold is the Berwick &
(Montour) Anticline, which exposes a few feet of the i
Onondag formation in the vicinity of Beach Haven. This
fold reaches its maximum development farther west and
only the eastern portion reaches Luzerne County. The
fifth major fold comprises a series of anticlines and
synclines forming the Eastern Middle Anthracite Field
in the vicinity of Hazleton. The synclinal basins in
this reglon are relatively shallow and there are large
areas from which all coalheds have been eroded.

The general dips of the region vary from 0° to
uo°, and the maximum dips are found on the rims and with-
in the synclinal coal basins., The relatively soft Post-
Pottsville beds in their cores are severely folded and

E-1




contorted with numerous minor faults. The northern and
easternmost parts of the County border the Appalachian
Plateau Province and are characterized by horizontal,
or nearly horizontal strata. The Catskill continental
group of rocks underlies those parts of Luzerne County
that are outside of the five major folds.

2. Site Geology. The dam is situated on strata
of the Pottsville formation of Pennsylvanian Age. The
Pottsville formation in this area is composed of hard
coarse quartz conglomerate, white and gray sandstone,
brown sandstone, and a few thin seams of coal. This
formation forms a ridge around the Wyoming Valley coal
basin and is exposed around and between the coal areas
near Hazleton. This formation has been folded into a
large syncline forming the Wyoming Valley and into a
series of smaller folds near Hazleton.

The avallable information indicates that the
ends of the core-wall are founded on "solid conglomerate
rock." Apparently most of the dam is founded on over-
burden. The available information pertinent to the
foundation material is limited.




e

<1 ) < S A i

™= -
ﬂ” uaswl| ) 2 -
(e ) aypupiewog pue -
SUOUFULIO) I[LASOG-280g (33 ut) Aemojouo | B1qIpPH m s <
& &
mx ® & z 2 $ <
z =
Y | (Puoxspums 1m0 2 gr o 2 =
e #20x3) vouruo) U pue S e m = 2
g+ & Aem a ﬁ .
(duorsawn] 3pjuapiewsog pue = m o %
ojouo] 1darx3) dnoid elnie) Z2s ©
w ey yuny) yoney . 31332 m
I -
. . i : - .
m ouod0g uoneuloj wEun{ pue “ z m b= o
sy o doglasgarines. ' N z >
m —_— UCUI) JO SIUCPUES JIMOT] s
dnoid [muwunuoy [P - 3 [/ »
3 “ w
o yup [eoelD R Wy 2
uouruLo) ik e u.,:._,@.m‘/ Al ©
wepuouQ pue peys mipIE yup v o opiog g INEN .&,3 " ”
‘uoneuuoj uoyruey ‘dnoid / A. ; L._.u.. Z E
afruog ‘uonruuo) Junway) % N m.u.w.r .q? - :
— jyup umoun]] jo spiog aw M_ﬂ ATy w $ ]
A P\l 25

.,l‘ .ﬁ \

N P .Q..,.,,
%'J«“ 1
A n, /
W -

_ suoxspues kuepsuiQ yup ﬁ\.M.MMJw ppiog | wﬁw‘@ -

43

<3 Yl
< 5(»./,34
A\ 1




