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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 Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condition
of the dam is based upon available data 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 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 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 otherwise 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 inspections can unsafe
conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I 1Inspections 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 dam, its general condition and the downstream damage
potential.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

H. B. Norton Dam (Pa. No Name No. 42), Elk County, Pennsylvania
NDI No. PA 00385, PennDER No. 24-35
Big Mill Creek
Inspected 13 and 14 November 1978

ASSESSMENT OF
GENERAL CONDITIONS

H. B. Norton Dam is an earthfill embankment dam with a sheet
steel core wall. The dam is approximately 37 feet high and
900 feet long, and is owned and operated by the Borough of
Ridgway.

The visual inspections and review of engineering data, made
in November 1978 and January 1979, indicated some defi-
ciencies requiring remedial treatment, but not emergency
attention. The dam was found to be in good overall condi-
tion at the time of the inspection. However, it is recom-
mended that the spalled and deteriorated concrete spillway
wing walls, sills and transition buttresses be repaired.
The bare and eroded areas of the embankment should also be
properly graded and replanted. The grass should be well
maintained. The seepage areas found during the inspection
were not considered detrimental to the structural stability
of the dam at this time, nor were there any structural
inadequacies noted. However, the seepage areas should be
further investigated to determine their cause and to develop
recommendations for necessary remedial measures.

Hydraulic/hydrologic evaluations, performed in accordance
with procedures established by the Baltimore District of
the U.S. Army Corps of Engineers for Phase I Inspection
Reports, revealed that the spillways will not pass the
Probable Maximum Flood (PMF) without overtopping the dam.
The analysis indicated that the spillways will pass

33 percent of the PMF before overtopping will occur and that
the dam will likely fail under less than 50 percent PMF
conditions. Therefore, the spillways are rated as
"seriously inadequate." The owner should immediately

ii




initiate an engineering study to evaluate the spillway
a capacity and to develop recommendations for remedial measures
- b to reduce the overtopping potential of the dam. Procedures
o should be provided for emergency action in the event of a
flood or dam failure.

In summary, the dam is categorized as an "unsafe'"-'"non-emergency"

condition.

*onfAt’ Submitted by:
AN MICHAEL BAKER, JR., IN
UfAraoressionas & (—’ Q: ‘
CHUAN YUAN CHEN C. Y. Chen, Ph.D., P.E.
N | eaimeen Engineering Manager-Geotechnical
& No. 14840-€ 4

> Date: 16 February 1979
& Sy oV |

Approved by:

DEPARTMENT OF THE ARMY
ALTIMORE DISTRICT, CORPS OF ENGINEERS

. K. Withers
Colonel, Corps of Engineers
District Engineer

Date: ‘5 Nar 19
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H. B. NORTON DAM

Overall View from Left Abutment
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1.2

GENERAL

a.

DESCRIPTION OF PROJECT V)

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
H. B. NORTON DAM (PA NO NAME NO. 42)
NDI No. PA 00385, PennDER No. 24-35

SECTION 1 - PROJECT INFORMATION

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.

Purpose of Inspection - The purpose of the
inspection 1s to determine if the dam con-
stitutes a hazard to human life or gfoperty.

o7
A
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Description of Dam and Appurtenances - The H. B.
Norton Dam consists of an earthfill embankment
approximately 37 feet high and 675 feet long. A
75-foot wide, concrete ogee spillway is located at
the right abutment, and a 150-foot wide emergency
spillway is located at the left abutment. Seepage
control is provided by a steel core wall comprised
of 72-inch by 96-inch by 1l/4-inch steel sheets,
which are riveted and welded in place. The down-
stream embankment rises at a slope of 2 horizontal
to 1 vertical (2H:1V) to the crest at elevation
1422.4 feet. The upstream slopes rise at 2.5H:1V
to elevation 1412 feet and then 2H:1V to the 12-
foot wide crest {sse—Plate 4). The upstream face
is lined with well-placed sandstone riprap, typically
l- to 2-foot square. The ogee type spillway has a
crest elevation of 1415 feet, or 7 feet lower than
the top of dam. Approximately 225 feet to the
left of the ogee spillway is a concrete screen
chamber built into the embankment. The intake
consists of two pipes, a l6-inch cast-iron pipe
with an invert elevation of 1400 feet and a 36-inch
cast-iron pipe with an invert at elevation
1386.0 feet. , The outlet from the screen chamber
is a 36-inch/cast-iron pipe which separates near
the toe of the\gam into two pipes. One is a 16-inch

\'.
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cast-iron line that delivers water to the pump
house, and the other is a 36-inch cast-iron pipe
which exits to the downstream channel. The channel
downstream from the principal ogee spillway is
rock-lined for approximately 230 feet with a S5-foot
wall on both sides. This channel exits into a
natural stilling pool.

Location - The H. B. Norton Dam is located on Big
Mill Creek, Ridgway Township, Elk County, Pennsyl-
vania. The structure is located approximately 1.1
miles north of the confluence of Big Mill Creek
and the Clarion River.

Size Classification - The maximum height of the
dam is 37 feet as measured from the invert of the
36-inch blow-off pipe and the crest of the dam.
The reservoir volume to the top of the dam, eleva-
tion 1421.9 feet, is 1253 acre-feet. Therefore,
the dam is in the "Intermediate" size category.

Hazard Classification - Loss of life would likely
result from a failure of the dam. 1In addition,
serious economic impact could result from the loss
of water supply due to failure of the dam. Based
on the above, the dam is classified in the "High"
hazard category.

Ownership - The H. B. Norton Dam is owned by the
Ridgway Borough Water Works, Ridgway, Pennsylvania
15853. The dam, previously known as PA No Name No. 42,
was dedicated in 1961 as the H. B. Norton Dam. The
dedication is commemorated by a brass plaque

mounted on the downstream side of the embankment

just to the right of the emergency spillway.

Purpose of Dam - The H. B. Norton Dam (Ridgway
Reservoir) 1s the sole water supply source for the
Borough of Ridgway and surrounding areas. The
lake is also used for fishing and non-motorized
water craft.

Design and Construction HiStOEX - The dam was
designed by H. B. Norton of the Elk Tanning Com-
pany, and N. W. Rood. Construction of the present
structure was begun on 6 October 1931 by the
Williamson Construction Company, 223 Monroeville
Road, Turtle Creek, Pennsylvania. The Donora
Construction Company, Donora, Pennsylvania took
over the work on 9 August 1932 and completed the
contractural work on 2 November 1932.
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Normal Operational Procedures - According to

Mr. Richard Herzog, superintendent of the water
treatment plant, no procedures are instituted to
control the level of the reservoir. He does,
however, maintain a daily log of the depth of
water flowing over the ogee spillway.

1.3 PERTINENT DATA

a.

b.

Drainage Area - The drainage area of the H. B.
Norton Dam 1s 30.l1 square miles.

Discharge at Dam Site -

Maximum Known Flood at Dam Site - On 17 March 1936
the flood crested at 5 feet 4-1/2 inches of head
on the main spillway and 2 feet 4-1/2 inches on
the emergency spillway. The maximum flow was
estimated at 5400 c.f.s.

Ungated Spillway Capacity
at Maximum Pool Elevation (c.f.s.) =- 9100

Elevation [feet above Mean Sea Level (M.S.L.)] -

Design Top of Dam - 1422.0
Minimum Top of Dam - 1421.9
Average Top of Dam - 1422.4
Emergency Spillway Crest - 1418.0
Normal Pocl - 1415.0
Streambed at Centerline of Dam - 1385.0
Maximum Tailwater - Unknown

Reservoir (miles) -

Length of Maximum Pool - 1.6
Length of Normal Pool - 1.3
Storage (acre-feet) -

At Top of Dam (El. 1421.9 ft.) -~ 1253

At Spillway Crest (El. 1415.0 ft.) =~ 617
At Emergency Spillway Crest
(El. 1418.0 feet) - 866

Reservoir Surface (acres) -

Top of Dam - 108
Spillway Crest - 76
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Dam -

Type - Earthfill
Length (feet) - 900
Height (feet) - 37

Top Width (feet) - 12

Side Slopes - Upstream -
(In situ to 1412 ft.) - 2.5H:1V
(El. 1412 to 1422 ft.)=- 2H:1lV
Downstream - 2H:1V
Impervious Core - 72-inch by 96-inch by 1l/4-inch
steel sheets, riveted and welded
in place.
Cutoff - The steel core wall extends into underlying,
stiff, blue clay beneath the embankment.
The 4-foot by 4-foot concrete cutoff below
the principal spillway extends into bedrock
on the right side and into the stiff, blue
clay on the left.

Diversion and Regulating Tunnel - None
Spillway -

Type - Concrete ogee
Length of Weir (feet) - 75

Crest Elevation (feet M.S.L.) - 1415

Gates - None

Downstream Channel - Neatly placed sandstone boulders,
75-foot wide and 230-foot long,
exits to a natural stilling basin.

Emergency Spillway -

Type - Earth
width (feet) - 150
Crest Elevation (feet M.S.L.) - 1418
Gates - None
Upstream Channel - Earth
Downstream Channel - Earth

Regulating Outlets - One lé6-inch and one 36-inch
cast-iron pipe provide inlets to the screen chamber
with manually operated sluice gates. One 36-inch
cast-iron pipe exits from the chamber and separates
into two pipes. One 36-inch cast-iron pipe, with

a gate valve located at the toe of the embankment,
exits to the downstream channel. The other 1l6-inch
cast-iron pipe delivers water to the pump house.

¥
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The design data reviewed included information concerning
: the original construction in 1931 and 1932 [available

3 from the Pennsylvania Department of Environmental
Resources (PennDER)]. The file included:

i 1) Pre-construction correspondence and sub-
i ’ sequent requests for permits to draw down the
i impounded water.

.E 2) The original permit application.
E 3) Various correspondence.

4) Some of the semi-monthly construction progress
3 reports.

5) Various inspection reports, both during and
after construction.

| " 6) Information concerning high water periods and
damage resulting from the water.

7) Post-construction inspection reports from
1933 through 1948. The last inspection by
a representative of the Division of Dams
and Encroachments, PennDER, was performed on
1 April 1965.

The original design drawings are reproduced and presented
as Plates 3, 4 and 5.

2.2 CONSTRUCTION

According to the application filed by the Borough of
Ridgway for the dam permit, a serious shortage of water
occurred in 1930 indicating the existing reservoir was
too small for its demand. The reservoir was built in
1907 and could not impound enough water for the growing
domestic and industrial requirements of the community.
The present structure was subsequently designed and
constructed at approximately the same location as the
original dam. The photographs contained in PennDER
f File No. 24-35 show the original structure partially
destroyed during construction, and it is assumed the
entire dam was eventually removed.




According to the correspondence contained in the PennDER
file, the original contract was to be let in two
sections: Contract No. 1 Building the earthfill embank-
ment and appurtenances, and Contract No. 2 Construction
of the steel core wall. However, any contractor could,
if he desired, make a combined bid for both contracts.
The Williamson Construction Company, Turtle Creek,
Pennsylvania was awarded the combined contract on 15
September 1931. The construction started on 6 October
1931 and continued until 8 December 1931 when it was
halted due to inclement weather (the inspectors did not
want to have any frozen fill incorporated into the
embankment). On 13 and 14 December 1931, high water

3 damaged the core steel and concrete that had been

E placed across the existing channel. On 16 May 1932,

| the construction company returned to the site and began
‘ straightening the damaged core wall. Upon completion

of this task on 10 June 1932, the contractor discontinued
P work. No information was available as to the reason

for the work stoppage. The project was abandoned until
August 1932 when the bonding company entered into a
contract with the Donora Construction Company, Donora,

32 Pennsylvania. This contractor began work on 9 August
1932 and completed construction of the dam on 2 November
1932.

Following damage from water over the principal spillway
on 17 March 1936, a stone wall was constructed from the
left abutment of the ogee spillway, down the channel,
and looped back up around to connect to the head wall
of the 36-inch blow-off pipe.

In 1948, the chemical feeder house was removed from the
crest of the dam, and the area was regraded and seeded.

2.3 OPERATION

The Borough of Ridgway is responsible for maintenance

and operation of the H. B. Norton Dam. There has been

no attempt made to regulate the water level of the
reservoir. The principal spillway is ungated and there
are no flow gauges located downstream. The superintendent
does, however, keep a daily log of the depth of water
flowing over the spillway.

2.4 EVALUATION

a. Availability - The drawings available from the

PennDER files were not listed as "as built."
However, from review of the semi-monthly construc-
tion reports the drawings appear to be accurate.




: b. Adequacy - The information available is generally
By adequate for a Phase I Inspection. !

e, Validity - There is no indication at the present
Time to doubt the validity of the available engi-
neering data.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a.

General - The dam and its appurtenant structures
were found to be in good overall condition at the
time of the inspection. Noteworthy deficiencies
observed are described briefly in the following
paragraphs. The complete visual inspection check
list and field sketch are given in Appendix A.

Dam - The riprap on the upstream face, from the
water level to 4 feet above the water level, has
settled due to erosion of the material between and
under the sandstone boulders. The crest has
eroded from 6 to 12 inches on the upstream face,
and erosion has exposed the transition buttresses
at both ends of the embankment. On the downstream
face just right of the principal spillway, a 2-
inch deep gully has developed from approximately
mid-height of the dam to the toe. The downstream
slope has numerous bush-like plants growing from
the crest to the toe. Also, several rodent holes
were found on the downstream face (see field
sketch for location). No outlets were found for
the tile drains.

Appurtenant Structures - The emergency spillway
concrete has deteriorated and spalled along the
sill, and a large crack was observed in the right
abutment retaining wall. Cracks were also found
in the principal spillway abutments. There was
also a crack at the joint of the right abutment
and the transition buttress of the emergency
spillway. The concrete on the outer surfaces of
the screen chamber access located on the crest of
the dam showed signs of cracking and spalling.

The intakes for the 36-inch and 16-inch cast-iron
pipes were inaccessible. However, the outlet
structure for the 36-inch pipe encased in concrete
appears to be in fair condition and showed no
signs of excessive deterioration. The 16-inch
outlet to the pump house was also inaccessible and
therefore no evaluation could be made of its
condition.

Reservoir Area - The reservoir slopes were moderate
to slightly sloping and are well vegetated. There
was no excessive sedimentation noted.




Downstream Channel - The downstream channel is
relatively free of debris, vegetation or other
obstructions. The channel wall on the right side
of the principal spillway has a dense growth of
trees at the top of the wall. The slope of the
downstream channel is mild, averaging approximately
0.2 percent from the tailwater of the dam to the
confluence of Big Mill Creek and the Clarion
River. Some differential settlement of the stone-
lined channel below the principal spillway was
observed. Two seepage areas were noted along the
sandstone-block wall on the downstream side of the
dam (see field sketch for location). The flow
from these areas was constant and was estimated at
50 g.p.m. There was no visible evidence that any
fines were being carried by this water. The
emergency spillway discharge channel consists of
an earth channel covered with low grasses, having
an average slope of approximately 5 percent. Some
wet seep areas were noted below the emergency
spillway.

A water treatment plant and the superintendent's
residence are located at the downstream toe of the
dam, situated between the principal and emergency
spillways. When the reservoir level rises above
the emergency spillway crest, these structures are
surrounded by water and access is cut off. Loss
of life would likely result from a failure of

the dam because of the proximity of these struc-
tures to the dam. Additionally, the reservoir and
water treatment plant are the only water supply
source for Ridgway Borough and surrounding area.
No other habitation is present along Big Mill
Creek before its the confluence with the Clarion
River.

y
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SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Operation procedures are generally discussed in para-
graphs 1.2.h. and 2.3.

There is no formal written procedure for emergency
downstream evacuation in the event of impending catas-
trophe. However, the superintendent of the water works
lives at the dam site and he notifies the city engineer
whenever high water is imminent.

It is recommended that a formal emergency procedure be
prepared and prominently displayed, and furnished to
all operating personnel. This should include:

1) Procedures for evaluating inflow during
periods of emergency operation.

2) Who to notify, including public officials, in
case evacuation from the downstream area is
necessary.

In addition, the owner should assist public officials
in developing an emergency evacuation plan for areas
which will be inundated by a flood or affected in the
event of a dam failure.

MAINTENANCE OF DAM

The Borough of Ridgway is responsible for maintenance
of the dam. The superintendent of water works resides
at the dam site, and examines the dam and surrounding
area for general maintenance. Maintenance of the dam
is generally adequate, except for the tree growth along
the left wall of the principal spillway.

MAINTENANCE OF OPERATING FACILITIES

The operating facilities associated with water supply
are maintained on a daily basis by the superintendent
of water works. He also periodically operates the gate
valve on the 36-inch blow-off pipe and the controls for
the screen chamber.

10
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4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system or formal emergency proce-
dure in the event of a dam failure. An emergency
warning procedure should be developed as recommended
in paragraph 4.1.

EVALUATION OF OPERATIONAL ADEQUACY

The maintenance procedures for the H. B. Norton Dam are
generally adequate, except for the above mentioned
deficiencies. Periodic inspections of the underwater
structure should be performed, and a formal emergency
procedure should be developed as recommended in para-
graph 4.1.
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

5.1 EVALUATION OF FEATURES

a.

Design Data - No hydrologic or hydraulic design
data were available for the preparation of this
report. All calculations used in the analysis

were generated during the course of this study.

Experience Data - The greatest flood of record at
the reservoir site occurred during the the period
of 16 and 17 March 1942. It is estimated that
0.8 inch of rain fell during the 2 day period.
Prior to the storm, however, there was approxi-
mately 4 feet of snow on the watershed. The
reservoir level peaked at elevation 1420.4 feet,
which corresponds to a total spillway discharge of
about 5400 c.f.s. The flow from the 36-inch
discharge pipe, which was fully opened during the
storm, is not included in these calculations.

Another large storm occurred on 17 and 18 July 1942.
During the storm, the reservoir rose to an elevation
of 1417.6 feet or approximately 31 inches above the

principal spillway crest.

No other detailed rainfall/reservoir stage records
were available for the preparation of this report.

Visual Observations - On the date of the inspec-
tion, no conditions were observed that would
indicate that the spillway of the dam could not
operate satisfactorily in the event of a flood.

Overtopping Potential - The H. B. Norton Dam is
classified as a "High" hazard-"Intermediate" size
dam requiring evaluation for a spillway design
flood (SDF) equal to the Probable Maximum Flood
(PMF). The 75-foot wide, concrete type, ogee
spillway exits into a stone-lined, rectangular-
shaped channel. The emergency spillway consists
of a 150-foot wide, vegetated channel with a
2-foot wide concrete weir at the control section.
The two spillways are capable of discharging

9100 c.f.s. with the reservoir level at the top of
dam elevation 1422 feet.

The hydrologic and hydraulic capabilities of the
reservoir and spillways were evaluated by routing
the PMF and ratios of the PMF through the reservoir

12
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with the aid of the U.S. Army Corps of Engineers
Flood Hydrograph Package, HEC-1l. The PMF and
1/2 PMF were both found to overtop the dam by
average depths of 3.2 and 1.2 feet, respectively.
The results of this analysis indicate that the
reservoir and spillway are capable of passing a
flood approximately equal to 33 percent of PMF
without overtopping the dam.

Spillway Adequacy - The dam, as outlined in the
above analysis would be overtopped by the 1/2 PMF.
The criteria, for spillway adequacy determination,
requires an estimate of the likelihood of dam
failure and an estimate of the downstream damage
increase during overtopping by 1/2 PMF conditions.
Therefore, the following conditions were used as
the limiting criteria which are likely to cause
failure of this dam:

1) Depth of overtopping in excess of
1.0 feet.

2) Duration of overtopping in excess of
4 hours.*

3) Approximate maximum velocity of over-
topping in excess of 4 f.p.s.*

The overtopping analysis of this dam yielded the
following values:

1) 1.2 feet.
2) 6.8 hours.
3) 5.1 £.p.s.

Therefore, dam failure during the above 1/2 PMF
conditions is likely to occur.

In order to assess the likelihood of downstream
damage, the dam breach option of HEC-1l was utilized
to assess the impact of flooding on the treatment
plant and operator's residence. The results of

the dam breach analysis indicate a maximum outflow

*These parameters will vary according to cover and material
conditions of the dam crest.

13




from the reservoir in excess of 29,000 c.f.s.,
assuming the dam would be breached during 1/2 PMF
compared to only 14,000 c.f.s. assuming the dam
remained intact. Therefore because of the prox-
imity of the attendant's residence to the dam, the
possibility of loss of life exists in the event of
a flood equal in magnitude to 1/2 PMF.

Based on the above results, the spillway is
classified as "seriously inadequate" according to
the recommended criteria.

It should be noted that conclusions pertain to
present day conditions, and that the effect of
future development on the hydrology has not been
considered.

14
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6.1 EVALUATION OF STRUCTURAL STABILITY

SECTION 6 - STRUCTURAL STABILITY

a‘

Visual Observations - No structural inadequacies
were noted during the visual inspection of the
dam. The seepage areas indicated in paragraph
3.1.e. are not considered detrimental to the
stability of the dam according to the conditions
present at the time of inspection. The seepage
from the sandstone wall may be from the area
behind the sandstone wall or possibly from the
tile drains under the dam that were not outletted
properly. The wet areas below the emergency
spillway may be a result of natural springs or
seeps in the area.

Design and Construction Data - Calculations of
embankment slope and foundation stability were not
available for review. General experience with
slopes of heights, inclinations, materials (with
inclusion of the steel core wall), and hydraulic
conditions similar to those of the dam slopes
indicates that these slopes could be shown to
satisfy the stability requirements of the "Recom-
mended Guidelines for Safety Inspection of Dams."
This inference is supported by empirical guide-
lines on stable slope inclinations given by the
U.S. Bureau of Reclamation (1973) Desi of Small
Dams, 2nd Edition, pp. 261-267. In view of the
height and inclinations of the dam slopes, their
history of satisfactory performance, and the fact
that no indications of instability were observed
during the field inspection of 13 and 14 November 1978;
no further stability assessments are necessary for
this Phase I Inspection Report.

Operating Records - No operation records were
available for the H. B. Norton Dam except the
daily log of water depth over the principal spill-
way. Operational procedures obtained from inter-
viewing the superintendent of water works do not
indicate cause for concern related to the struc-
tural stability of the dam.

Post-Construction Changes - The various post-
construction changes made to the dam do not appear
to adversely affect the structural stability of
the structure.
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Seismic Stability - The dam is located in Zone 1
on the "Seismic Zone Map of the Contiguous United
States," Figure 1, page D-30, "Recommended Guide-
lines for Safety Inspection of Dams." This is a
zone of very low seismic activity. As indicated
in paragraph 6.1.b., the H. B. Norton Dam could be
shown to meet the static stability requirements of
the "Recommended Guidelines for Safety Inspection
of Dams." Thus, there is no need for further
consideration of seismic stability.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

7.2

a.

Safety - There are no findings as a result of

this Phase I Inspection from which a detrimental
assessment of the structural stability can be
rendered, provided the dam is not overtopped by
floodwaters. The H. B. Norton Dam is evaluated

as being a "High" hazard-"Intermediate" size dam
in accordance with the "Recommended Guidelines for
Safety Inspection of Dams" and should have a
spillway capacity equal to the PMF. As presented
in Section 5, the spillways and reservoir were
determined in this investigation to have a capacity
much smaller than the PMF. 1In fact, the capacity
was only 33 percent of the PMF and failure is
likely to result under less than 50 percent PMF
condition. Based on this investigation, the
spillway capacity is assessed as "seriously
inadequate."

Adequacy of Information - The information available
and the observations made during the field inspec-
tion are considered sufficient for this Phase 1
Inspection Report.

Urgency - The owner should immediately initiate
further investigation, as discussed in para-
graph 7.1.4.

Necessity for Additional Data/Evaluation - The

hydraulic/hydrologic analysis performed in connec-
tion with this Phase I Inspection Report has
indicated the need for additional spillway
capacity. It is recommended that the owner of the
H. B. Norton Dam immediately initiate an engineer-
ing study to further evaluate the spillway
capacity and develop recommendations for remedial
action as necessary.

RECOMMENDATIONS /REMEDIAL MEASURES

The inspection and review of information revealed
certain items of work which should be performed
immediately by the owner. These include:

1) The owner should initiate an engineering
study to further evaluate the spillway
capacity and develop recommendations for
remedial action as necessary.
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2) The drain outlets for the tile drain,
located in the area behind the steel sheet
core wall, should be located and extended
to an outlet channel. The quantity and

~turbidity of all seepage should be monitored
and recorded. If conditions indicate the
necessity, remedial measures should be
taken.

3) The controls for the screen chamber should be
maintained to ensure their proper c¢ :ration.

4) Development of emergency operations procedures
for the reservoir including:

a) Method of draining the reservoir
under emergency conditiomns.

b) Constant monitoring cf the dam when
large overflows are observed at the
principal spillway.

c) Who to notify, including public
officials, in case evacuation from
the downstream area is necessary.

d) The installation of a reliable
flood warning system in all areas
downstream of the dam which would
be affected in the event of the
failure of the dam.

In addition, the owner should assist public officials
in developing an emergency evacuation plan for areas
which will be affected in the event of a flood or dam
failure.

The inspection and review of information revealed other
items of work which should be accomplished in the near
future by the owner. These include:

1) The eroded areas should be graded, treated
and seeded with an appropriate seeding mixture
to prevent erosion.

2) The riprap should be restored to its original
position with a granular cushion/filter under
the riprap.

3) Weep holes should be placed at the base of

the sandstone wall to drain the possibly
impounded area.

18
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4) The trees along the top of the wall of the
downstream principal spillway (right side)
should be removed or trimmed to facilitate
future inspection of the wall.

5) The bush-like vegetation that is on the down-
stream slope should be removed, and the slope
should be treated and seeded with an appro-
priate mixture to prevent erosion.

6) The concrete wing walls, transition buttresses,

and spillways should be repaired where cracking
and spalling has occurred.

The owner should continue in the future to inspect the
embankment and concrete appurtenances, and repair as
necessary.







—

N\ha v by 3

2 3 . S 7%/ @ -

H.B. NORTON DAM

1124000

7 FF.

| WLk

| RILOMETER

SCALE
1000 2000 3000 4000 3000 €000 7000 FEET
3 Q

/2

LAN

P

LOCATION

e

PLATE

H.B. NORTON DAM







| R P L P
>

-

-

-l

i

-

oo }i‘v\’ld..ﬁ..it !/ g
’ \\ b A

i

SR e e e o e g e,

il e § v o ..

( a - oy A
o -, A r ‘

o’ //\ (=) m o ,i\\

S Sien, et vom g

\ e 7 N tv

AN N D ATy
¢ e d,. 4y r—
ruey " ’ /.
e . 3

\ ~ e N 4 T e

' \ / s
\ 3 Vet "%

/ /
\ VLS A).- a0, \t\\ { F -
liliJLiéwJ%thdLlLl‘illll%

\¢ 734 £
R T / 5
2 “3 1.y vyre - ‘
4.( 1
) [ .
J i A AL YL )
¥ \ 12% 8
1'19° 4 ., . . i
H ELV R L) =
3 v\ . 3 " e
oot < S uba
e ’ e Wi
ST | X X \ . P v
L 1 { A e e
J o | W' PR T R £
T Ffpa s U AW
g ER A i N
\\. VLN o~
YA 10, I
-~ e, \ - 4
A\ | / Kot —%a i
\ i - \ S v .
/ i M 5
| :
a N’V 1T HU U I § #s.
§ %
¢/ /
-
» F4
-~ : fic %

»

TERSHED MmAP

H.B. NORTON DAM

PLATE 2 W

-
-
-
o
L
o
z
<

“
>
o
T

-

~




o

Bivnows beon TE

O e TG
[

LG ey

_i___ ==

—4—

.
¢ —¥ 4 _""
e St ol ol Tl

o'l




D— . - —— kT § GO A -
- . —— T o . W ¥ €8 W

71:‘:.}: — - — = 3 i= =4

4]
Ak “

|
)

nfofh

\
I

JEES |

fYFTITSY PR Y i P

oo e
i

:
'

iy
" e

Agr St
t
“

Y

@i

-
2

.
>
2an
Samly 2o
S
: Q » s =3
DR e BRAST S oo S Ml




~ e

P L T B

wAMear w6

Rt 2k

e
rﬂ!ﬂ,..lm. frbt
._ ' |
1IN i
1 B R
R il f
LR i T
0 A “k, t
A;H,“, ettt
il | "
I i
o i
Mt
it
H "
A
it
i

b . TTTTES .

PLATE 3 :

.




-
o

-0
B cerenates Pogoos’

Cur-off makl fo arrems infe

TION THRU SFPILWRY

T . - : .
[ X ) %
X} L 5 3
Q . 3 A
~ .
| Tm 1Y * K )
v ¢ " | wwrix \
5 b
| Y ]
| L}
| i 48 rom 3
. g
)
. 8
] drrop/
E 5 .
1 .
| rrvow/
°
N
1 wvoors
S
$ Y '
a ' 4&\ X “.
- O~ OP -
: i
\\!\s.“l.-.ut.p,ﬂ;l,n:,...,.. SRR
‘ H o RS '1U.L’
\
1
1
'
1
'
'
)
t
- o e i
R e e TR TS g iy

’r | RSN - e R i e i bk i e i " " a - e

ILS == MAIN SPILLWRY

1"' /

dgerh ro be svded ro
for smbseguon’ Sof lomens
1

7% of
socran

-~




SECTION = - EMERGENCY SPILLWARY

Scote § et 0"

| An
»
bR

e
?l; o '~':l’t.
AL IO RILL SECTION

Seaie -
Line nore

AL L s PLATE 4
k. RIDGYWRY BOROUGH MIRTER IVORKS
._fa» Lo 4 Llev 1415 (Top of Spiinay) RIDGYAY, PA.
; 193/ EXTENSION
SPILLWZWRY DETARILS
ERRTH FILL SECT/ION :

Approved by *he Jowr Council of
7e Borough of Ry, sty
W by e Teowwrs Council af Tive Borauph of Mipwoy of i#s meeting he/d : reg o meering heid 7 183/

Preswant of Towr: mmr/ Wesr %, of Town Courer/ Vz y
- 3 . el e A Y
ﬁ..ﬁ.&.?w il T IT Foms S T ——

’

ey L LT PR 0 .
Secrerary o 7dwn Cowrei/




Tk € e

o 5 Sz oo g bes

e i A I i

i 3
SECTINR. & ELLINTION
. . ¥
" o Sy
ey --:..,.‘ [ e ~~ 2
SR e~ el 5 %
e Y N ————— —~
P Sdey R e =
.
LYo arvey - -
- W )
sLany
& o
SCREED CHRTEER & /NTRHE IS
Siaca P o Fug . 222
~ry PR N i e et o

D e e
DA 2 IE GRS DA DDAl WA § A Bt B AS P
e TR ¥ 8

As

|
|

|

I




At ™

. @re p
‘,'odc’-‘:l"-" ‘:‘

n

W4 gree  reted chaing
14

or 1ag gamet
I

B bew 2 Jong

i e @
rach erd

4

4 ena A rh shedr Fo br

Y
Hemen A
P e 2

D7 Re2 sorockes

wrer  waed @y @ roRAe” 3

whee! Q

am] Al

| ~
2 PLAN

Y

-




APPENDIX A

CHECK LIST - VISUAL INSPECTION
CH

AND FIELD SKET




A8pI023y suyop 4 piAaeq
suyopr “4 piaeg
_ wneqaaploy *3 Aaupoy
jJudpuadjujaadng ‘6ozasy paeydly pisugLn 9 sawep
isaArjejussaaday s,IsumQ t°our ‘cap ‘Ieyed TORYOTW

$ Teuuosieg uoyrjloadsul

‘umlep °g°9H°N 9yl ueyl ISMoT °3I3 6T Aro3ewgxoadde
8T umjep ueyd 9yl °TE6T ATne pejep sueld ubysap WOIJ USYe] - UNIRP UeTJ,

«"T°S°W "1) G8¢| uoFlIdoedsur jo awy] Je ISJeMmIfel s I°S°W *3J £°Glpl uoyaocedsur jJo ewyl 3I¥ UOFIeAe]d T0Od

‘40,65 ©oanjexadway Aujey ‘3SRIA3AQ I8YeRaM © 8161 42QWAAON p| pue ¢| uoFldoadsuy se3jeq

GE-p2  # ¥3quuad

.ﬂ umoﬂN ’.DCS GBEO0 Vd # IOGN
W'S2.lt N "3eT sejeuypioo) Vd CELET ETE] Kunod (Zp§ aweN ON yd) weda jo swen

weQq uoj4oN °g°H

T eseyq
uofjoedsuy TensyA
ISFT YOoYd




NOILVANNOA-

83OVSSVd HALVM

SNIVNA

SNOILONAL
INTWINVEWT /LNIWLNEGV
Ol FWNIONYLS

FONIVAT
SNOILVANAWWOOTY HO SNUVWAY SNOT.IVAMSEHO 30 NOTLIVNIWVXE ‘TVNSIA
GBEOO Vd # ION

NOLYON ‘9°H . *weq jo sweyN
(¥/N) SWYA XUNOSVW/ALIYONOD




e e

A

SINIOL NOLLOAHLENOD

SINIOL HLITONOW

INFWNOITV
TVINOZIYOH ANV ‘IVOILYEA

ONINOWHD TVHALONYULS

SIOVIUNE FLIYONOD
SNOWD FOVNINS

SNOIIVAHASEO

40 NOIRVNIWVXE TVASIA

(¥/N) swua XUNOSVHW/ALAIONOD

SBE00 vd # ION

NOLYON °8°H :weq jo sweyn




*deadju
3Yy3 Japun 43| }J/uopysnd aejnuedb

e Y3im uoljjsod (euibiao s3§
0} pau03saa 3q pinoys deadjua 3yj

*SA3pLN0q 3y} Japun pue U3aM3aq
|ejJajew Y] JO UOLSOJd 0} anp P3|133S 3ARY 3| aAoqe °3} § 03 |3A3| STWATIVI
493eM 3yl 3@ %8y weasisdn ayj uo deadjd 8y} JO SUOYIRIO0| [RUBARS  JVHATH

*U0 |} S04d
jJuaAdud 03 aanyxjw Buipass ajejad
-oudde ue Y3 jM papaas pue pajeas)

‘papeab aq pInoys eaue S84 Yy}

‘up 2L 0y 9
WO4) PapoJ4d S} op}S Weaa3sdn ay3 uo 3sa4d 3yy

LSID FHL 40 INIWNODITV
TVINOZIHOH ANV TVOILYIA

‘U0 |} S04d

JudAdud 03 3uanixju ajejsdoadde ue
YiiM papalds pue pajead) aq pLnoys
ado|s ay3 pue ‘paAowdd aq p|noys
3do|s weaajsumop ayjl uo s} eyl
uojje3abaA ayy|-ysnq abuae| ayy

*U0}S0ud
JuaA34d 03 3anIxjw buypads aejad
-oudde ue yj M papaas pue pajeau)
‘papeab aq pinoys seaae papoud 3y}

*ado|s weaajsumop 3yl Buole pajou auasm sa|oy

|PWjUR |RJABABS LI}y Jue ue MO|3q papoJd
sey AL|nb -up-z flews e ‘Aem||}ds (edjoujad
3yl jo 333| ado|s weaajsumop ay3 up “yjbuay
S3| SS04Je pajeinpun s| 3do|S weaa}sumop 3yy

‘wep a3yl jo 3sadd ay3

Uo ejJdjewWw 3yl JO UOLSOUd 0} anp pasodxad duam
sAem|| }ds Aouabuawd pue fedjoujad 3y3 jo Sapj}s
Y30Q U0 S||lem }j0OIND SS3AIING UOLF jsSued] ayj

Sddo1s
INIWLNEY OGNV LINIWINVEWI
J40 NOISOYd ¥O ONIHONOTIS

‘POAUBSqO BUBM BUON

JOL JHL
ANOZXFH ¥O LV ONINOWIO
YO INIWIAOW TVASANN

*PaA43SqO 343M BUON

SHOWHO JDVINAS

SNOILVAYISHO

0 NOILVNIWVXJ TVASIA

GBE00 Vd # ION

LNIWANVEWNT

NOLYON “8°H :weq 3o SureN

7 TP | I e 2 = B




e ad

DRI T

e ——s T

o G v g e

*Aem| | pds Aouabaaws ayy

J0 jusauqnqe 3j3| ay3 jo yinos

IsSnf aye| ay3 S4ajud weauys ay)

"eaJde 3ayy aaoqe Isnf psLLIyY
3y} uo weadls ||ews e S| a4dy) (€

40 ‘eaue 3yl u} sdaas 4o

sbujads jeanjeu jo aduR}IS)Xd Y3

9jed|puj Aew Yopym 3amM se eaue

3y} MOYS uo}3IdNAISU0d (eujbjlo
ayy bupanp uaye3 sojoyd ayy (2

*Aem| | pds

Aduabaawd ayj mo|aq pajLejsu}

SeM jj03ND Ou pue (ood |ewuou

3yl jJO jeyj se awes Iyl jsoufe si
eaJe 3y} jJO uojIevAd|d abedaaer 3y (|

:uojjen3§s ayj 404 3Syxa sap3}|4qpssod
394Y3 ‘uaAaMoy ‘paujuwualap aq jou
pinod> abedaas ayj jo asned Joexad a3y}

‘eade
papunodwi ayj upeuap 03 ||em 3auols
-pues 3yl Jo 3seq ayy je pade|d aq
sajoy daam eyl papusumioddd S} 3]

*3J49A1 NI 3y3 ybnoayz buy

-MOlJ P3A43sSqo sem ‘w°d°6 G°(Q 3noge J0 MO|J (|ewsS Y
‘eaJe Y] ujeap 03 S8y JABAIND °Uj-Z| © pue “3s3ud
Aem| | }ds a3yl moiaq °33 00E A|o3ewjxouadde eade sjy3
S9SSOUD peoa ssadde ay] ‘Aem||jds Aousbasdwd 3y3
3O Op}S WedAISUMOP 3Y} UO PBAUDSQO d4dM seaae dasg

*ad)em spy3

AqQ pajaaed bupaq aJam saupj Jey) IJUBPEAS B|q}SA OU
SeMm 343yl ‘w'd*6 pG e pajew}3s?a pue JueISUOD SeM
seaue 3sayy woay Mol 3y] “(uojjedo| a0y ueld yo3axys
PL3}s 93S) wep 3y)} JO 3p|S WeIAISUMOp dY3 UO ||eM
%201q auojspues ayj Huoje pajou sem eaue abedasas y

dovqaas
JTAVIOILON ANV

‘Liem Aem(yds ay3 jo uog3dadsug
aunjny 3y Ajej||jdey 03 sasuy ay3
SAOWRA U0 WiA3 03 3| qed}sap S} 3]

INIWLNEY XVYMTTIAS

‘(3uuieyd weau]suMop ayj jJ0 3pis - LHOIY - WVd aNV

Y64 8y3 uo em Aemp|jds (edjoujad ay3 J0 XVMIIIAS ‘LNIWLNGV ANV
doj ay3 Guole umoub sey s33u3 JO puels 3susp y INIWNNVEWA IO NOILONNL

SNOI LVANIWWOOTY ¥O SXHVWIH

SNOILYAYISEO 40 NOILVNIWVXT TVASIA

GBEOO vd # ION
NOLYON °8°H :weq@ JO sueN

LNIWINVENT




——

e

* |duueyd
32130 ue 0} papuaIxa pue pajeso|
3q PINOYS S3}3|3N0 ujeap 3Y]

*Sujeap 8sayl 404 punoj 3.43mM s3a3iino
OU “JBABMOH “[|BM 340D 333ys |333S Ayl
puiyaq pajedo| aq 03 Sem ujedp 3|}3 ‘uj-p SNIVHA
e ‘(g djeld aas) sue|d ay3 03 Huypaoddy

v/N YIQIODTY ANV IOVD JJIVLS
SNOILVANAWWOOT ¥O SYHVWTI SNOILVAHASHO 0 NOIL 3 TN
GBE00 ¥d # IGN

T

NOLYON °"8°H :weq jJO SweN

LNTWANVEWE

m
m

&

%107 Pt e 10 B e




‘wep 3y3 jJo uoj3dadsu}
{enuue ue jo jaed se A||ed}pojsad
pajesado aq pinoys ajeb Aouabaaws ayl

. “wep
Y3 JO 3ISAUD 3Yy] U0 43queyd UIBUDS BYJ e pajedo|
ajeb adyn|s pajesado-puey e s} 3jeb Aouabaawd ay) SIVO ADONIOUAWA

*SU0JIINUISGO JBYIO pue Sjuqap J0 3Ly

S} (duueyd Guidoys Aipijw ayy -adyd 33f3no 3y}

J0 weaJjsumop °34 002 Inoqe ujseq Buj||43s Aempyjds
Ledgougad 3y3 oju} SIXd Lauueyd 3a|Ino yjaed 8yj TANNVHO 13TLN0

R RLINE T ) o»_mmouxs JO ub}s ou smoys
14X3 340-MO|Q "U}-9E BY] 3@ [[em peady 33a4du0d ay) JUNLONULES JATLNO

*paatedas 3q pLnoys a3a4duod

Y] ‘JdA3MOY ‘uojjeJOjadIBP JBYIUNy
jsugebe juaaauad of “aan3dna3s Y3
40 abe a3yl BGupaapsuod 8A|SSadIxXa jou
S} 93840U0D 3Y) JO UD|ILAOLJIBIIP Y|

*Buj | leds
pue 6ujyoead jo subjps sMoys u3queyd 3y3 JO SIJRJUNS
J433N0 3Y3 U0 33340uU0d 3Y] “wWep Y} JO IS3LD Y] 3e

pauje3qo S| J4BquEeYD UIBLIS Y} 03} SSBIJY 3|} Ssaldeu}

LINANOD 13TINO
*9|qyssaddeu s} adyd A|ddns aajem “uj-g| a3y NI SSOVIMAS FITNONOD

*3913N0 3y} je uojIjpuod Jjej uj 3q 03 saeadde JO ONI'TIVAS ANV SNINOWID
93342U0J uj pasedud oa_.a UoJd}-3Sed “uj-9¢ 3yl

SNOILVANIWHOOAY ¥OQ SHVWAY

40 NOTLVUNIWVXE TVNSI

SNOILVAHISEO

S8E00 ¥d # IGN
NOLYON °8°H :uWea Jo 3sueyN

S)UOM 1ATLNO0




TR

———— .

e i

N

SYdId ANV 3OAIvd

‘wa|qoad snoj4as
e 3q 03 u4radde jou saop 3uo03ls
3y} JO JuBWI|II3S |elIuadadyip Ayl

‘l8uueyd 3y3 u} pajedo] dJ4dM SUO|IINAISqO

J0 S}AQ3p O rWRIAISUMOP 3334 PBAPUNY [RABADS Yd3d)

Liiw B}g sujof |auueyd syl °%G 3noqe jo adoys abeaaae
ue Bugaey ‘sasseab MO Y3 M PaaaA0d |auueyd Yjuea ue 30
SIS }SuU0d |auueyd abueyasyp Aemijjds Aduabadwd ay)l °Ssuo}l
-oN43SQ0 JBYIO pue SEIQap JO 33y A|3Ajje|d4 due |Buueyd
pue tood Bujji}Is ay3 yzog “°ood Buj| IS (eanjeu e oj3u}
SI|IXd (Buueyd Syl °PIAUBSGO SBM dUOIS Y] JO JUBWI|J}AS
1R}IUBU34 1P 3wOS “BpiM 34 G/ pue ‘Buo| ‘33 0EZ Al ew

-ixoudde ‘pauj|-auols s} |auueyd Aemy|ids {edidujad 3yj TANNVHD IDYVHOSIA

*PajOU SeM UOESOUD SNOJLBS 4O UOEIINLISQO ON ‘SIsseud

MO| pue yjuea J0 S3S}Su0d Aemj|jds Aousbaaws ayy
03 yoeoudde 3y] °SUO§IINUISQO pue UCESOUd ‘S}agap JO
934y s} Aemi|jds jedpoujad ayy o3 (auueyd ydeoudde ayj

TANNVHD HOVO¥ddV

*pasjedaa aq pinoys
sAem| | 1dS y30q uo 33340U0d 3Y|

"U0}3 jpuod poob

AL4pe3 Uj S} YOJYM LIS 3Yl JO 8p|S weausumop 3y3 uo
deadja auo3s N3 30 dys3s appm *33-0L © S} 243YL °Suoy}
-8J0| |e43Ads 3@ Bugiieds pue Bupyoesd jo subjs smoys
Aemi | jds Aduabaawe 3y3 e {|}s 33340u0d Buoy °33-061
‘OpiM °34-Z 3yl ‘||em Bujujea] pue jJuawinqe 3ybia ayy jo
Jujof ay3 je 3oedd e OS|e S| 3u4dY] °SUD}IRIO] |BUDASS
U} payoeud aue sjuawinqe Aem|ids ayjy ‘uoj3das-asbo
33343U0D 3pM °34-G/ © JO SIS|SU0D Aem||}ds (edjoujag

YIaM JLIFIONOD

SNOILVANIWWOOT

O SMUVWAH

SNOILVAMISHO JO NOILUNIWVXH TVAST

GBE00 Vd # ION

NOLNON “8'H  :wed 3O oueN

AVMTII4S JILVONN




INIWAINDA
NOILVHEd0 GNY B3ALVD

SUdI4d GNV 3dDarvd

TANNVHD FIOUVHOSIA

TANNVHD HOVOWddV

TIIS ALIWONOD

___SNOTINGNWNOONY HO SYBVAEY

e

e

0 NOI

(¥/N) XAVMTIIdS QaLvd

S8E00 vd # IOGN

NOLYON °‘8°H weq jo swey

ot |

el




a|qed} ddy 30N

¥AHLO
o SUELAWOZATA
SuoN sUIaM
suoN STTIIM NOILVAYISHO
auop SATAUNS/NOTIVLNIHANOW
SNOTIVANAWWOOTY YO0 SNUVWAY _SNOILVAWSEE0 NOTIVNTHVXH TNOSTA
GBEOO0 Vd # ION
NOLYON 8"y ‘Wed 3O SuwN |
NOIIVINTHNMLENT ~
0T-v

e g s i) i
el i Ll

e e e



E— | —

o 2

*p3j0U SeM UO|IRIUBWLPAS A SSIIXD ON NOILVINAWIQES

‘pajejabaA ||am ase pue Bujdols

A1346}1S 03 d3ea3pow 2UdM 3OS AJOALISAL BY) 844018
—SNOTLVANIWWOOIY ¥O SWUVWAY SNOILVAYASEO 40 NOTLYNIWVXE TVNSIA
GBEOO Vd # IGN

NOLYON °8°H iweq jo oswen
yIoAyasay

11-v

SRR -

R RS OREAN A




P ———

- - e
e——

‘uje|dpooys weaujsumop
3y} u} pajedo] ade sawoy J43Y30 ON ‘wep ayj
MO|3q A|23e|pauw} pajed0| S| dUBP|SAUL 3uQ

NOIXN'INdOd
aNV S3dWOH 30
‘ON FLVYWIXOudaav

*d3A Y Uojae|)
3Yl YI}M dduaNn|juod ay3 03 wep 3yl JO JdeM
-1} 3yl wouay %2°0 A|djewpxosdde bugbesaae
‘PLiw S} [3uueyd wedajsumop ayjy jo adoys ayy

834018

(°o1a ’‘siveaqa

*SU0}3INUISQ0 UBYI0 40 UO}jeIa6AA “Spuqap ! SNOILONYLSEO)
30 334y A|aAjjelad S} |3uueyd weasjsumop 3yl NOILIANOD
——SNOTIVANAWHOOAY HO SHYVWAY _BNOTLVAYISHO 40 NOTIVNIWVXE TVASIA
S8E00 ¥d # ION ! 3
NOLYON "8°H ‘weq jo suwey
TINNVHD WVIMLSNMOQ
ZI-v




T

Vd ‘Aombpiy \
CE-¥2 ©N ¥3Q Uudd

C8€ 00 Vd '°oN 'ION
(2v% 3wop ON Yd ) woQg UojJoN 'g'H

HOL3YG g1314 : '
)9035 0} {ON b2
- 214owaYIG €
2 >
% O nm
9sNOH L v
\8& | 9ADIS) QE:Q ..m .mlw
t"—Do we .m m
sGauy adig'10.915 | 6 3 |
NS vo buijjod 4 ; :: SAIoA sdays | W d
u .
1S ! Ssoug w":o@ alRuouo) v
~rg I, sdaic S"HI Ao,z
dosdiy ey u..v._ocow i :
00+0' 0y 2”?8 XL, : 3104 *ﬂﬂgg Hiyguyd w
S - - 3
o=} w (CO..&OLW 2A|D E-Usnu(CQ,_US T8 -.‘u\.ﬂ
_ 2Un ssiopm- i
hom)1idg i 2904 WoaJ4sdn .-.m.w...“m.." "
Aouwsbiswy i uo daudy— LGP
\ auoispuos ¥
\ : . Apmidg
1
woa.ug ﬁUOOLUEDJWV MOJU] =y Paiiys 11om
e —_n [~ 2
5 4

JI0N 1983y \




it i Mt il et

APPENDIX B
CHECK LIST - ENGINEERING DATA
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 30.1 sq.mi. (primarily forested)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1415 ft. (617 ac.-ft.

t

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): (1253 ac.-ft.)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM:

CREST: Principal Spillway

a.
b.
c.
a.
e.
£.

Elevation 1415.0 ft.

Type Concrete ogee spiliway exiting into retanguiar channel
Width™ 75 ft. o
Length Approximately B
Location Spillover At right end of embankment
Number and Type of Gates N/A

CREST: Emergency Spillway

a.
b.
c.
d.
e.
fl

Elevation 1418 ft.

Type Vegetated channel with concrete sill at control section
Width™ 150 7t. at crest

LengthApproximately 600 Tt.

Location Spillover At left end of dam

Number and Type of Gates N/A

OUYTLET WORKS: _36-in. blow-off pipe, 16-in. water supply pipe

a. Type 36-in. C.I.P. encased in concrete and 16-in. C.I.P.
b. Location 300 ft. from right abutment
¢c. Entrance inverts .0 tt. (blow-0ft),
“1300.0 Tt. (water supply)
d. Exit inverts _1385.1 ft. (blow-off), water supply
i1pe unknown
e. Emergency draﬁg«down facilities 3b-1n. sluice gated blow-0TT pipe
hand-operated at crest of dam
HYDROMETEOROLOGICAL GAGES: N/A
a. Type
b. Location
c. Records

MAXIMUM NON~-DAMAGING DISCHARGE Unknown

1421.9 ft. (minimum elevation), 1422.4 ft. (average elevation)
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APPENDIX C
PHOTOGRAPHS
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Note:

DETAILED PHOTOGRAPH DESCRIPTIONS

11 view of Dam -

Top Photo - View from Right Abutment
(Supervisor's house just below the dam;
water pumping station is to the right
of the house; blow-off pipe exits in tree-
lined cut below embankment.)

Lower Photo - View from Left Abutment

1 - View of Emergency Spillway Looking Left to Right
from Crest of Dam
(Note cracking of concrete and erosion of crest
along wing wall.)

2 - View of Emegency Spillway Outlet Channel

3 - View of Principal Spillway Looking Upstream
(Showing the 5-foot sandstone wall and the dense
stand of trees growing on the right side channel
wall.)

4 - View Showing Ogee Weir Spillway
(Note cracks along wing wall.)

5 - View of Head Wall of 36-Inch Blow-Off Pipe
(Note the bush-like vegetation on the downstrean
embankment. The valve used to regulate the flow
of the 36-inch pipe is located at the base of the
slope adjacent to the steps.)

6 - View Looking Downstream Along Outlet Pipe Discharge
Channel
(Flow from the seepage area can be seen flowing right
to left from wall into mainstream from blow-off pipe.)

7 = View of Downstream Embankment Showing Vegetation

8 - View Looking at Crest and Upstream Slope
(Showing sandstone riprap and crest erosion just
behind surveyor.)

9 - View Looking Downstream at Seepage Area
(Flow from seepage area can be seen flowing right
to left into mainstream from blow-off pipe.)

10 - View of Seepage Through Sandstone Wall on Left
Side of Ogee Spillway Channel

Photographs were taken on 14 November 1978.




H. B. NORTON DAM

PHOTO 1. View of Emergency Spiliway Looking Left to Right
from Crest of Dam

PHOTO 2. View of Emergency Spillway Outlet Channel
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H. B. NORTON DAM
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PHOTO 4. View Showing Ogee Weir Spillway

e




H. B. NORTON DAM

PHOTO 6. View Looking Downstream Along Outlet Pipe Discharge Channel




H. B. NORTON DAM

PHOTO 7. View of Downstream Embankment Showing Vegetation

PHOTO 8. View Looking at Crest and Upstream Slope




H. B. NORTON DAM

PHOTO 10. View of Seepage Through Sandstone Wall on Left Side of
Ogee Spillway Channel
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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APPENDIX E
REGIONAL GEOLOGY




H. B. NORTON DAM
NDI No. PA 00385, PennDER No. 24-35

REGIONAL GEOLOGY

The H. B. Norton Dam is located in the northern ungla-
ciated section of the Appalachian Plateaus physiographic
province.

In the lower portion of the Big Mill Creek valley where
the dam is located, bedrock units are members of the Pocono
group, Mississippi system. Typically these units are gray,
hard, and massive conglomerates and sandstones with some
shale. Bedrock exposed in a pit during construction was
described as "laminated sandstone."

Structurally, the bedrock dips gently to the northwest
toward the axis of the Johnson Run Syncline, generally in
the upstream direction. No reference is made in geologic
literature of any major faulting in the dam area.

The "dense blue clay" and "hardpan," described in the
foundation area by engineers during construction of the dam,
are probably alluvial stream deposits and highly weathered
bedrock, respectively. They were reportedly about 10 feet
thick. According to reference materials, the sides of the
valley are mantled with a relatively thin blanket of
Allegheny-Dekalb residual soils.




GEOLOGIC MAP
H. B. Norton Dam (PA No Name No. 42)
NDI No. PA 00385 Elk County

Reproduced from Geologic Map of Pennsylvania,
Pennsylvania Geological Survey, 4th Sernes

Scale: One Inch Equals Approximately Four Miles
See Legend, Next page
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Greene Fornmation

of sandatone, shale, red
me o coal. base at the top of

the 1 ,.,..r Washington Limestone.

AND PENNSYLVANIAN

Washington Formation

Cyclie sequences of sandatone, shale, lime-
stane and coal; xome red shale, some mine-
able conl; base at the top of the Waynes-
burg Coal.

PENNSYLVANIAN

APPALACHIAN PLATEAU

Monongahela Formation

Cyclic sequences of sandstone, shale, lime-

sfumwe and coal; limestone prominent in
northern oxferop arcas; shale and sand-
#fome increase southward: commercial
coals present; h-.- al the bottom of the
Pittsburgh Coal

Conemaugh Formation
Crdlc _sequences of red and gray shales

with thin limestones nud

Pa

mla
monly present at base; Ames Lnllu(o'u
present in middle of sections; Brush Creek
Limestone in lower part of section.

Allegheny Group

Cuelic sequences of sandstone, shale, lime-

#tone and coal; numerous commercial

coals; limestones thicken westward; Van-

port Limeatone in lower part of section;

inccuaen Freeport!, Keccancing, and
rion Formations.

Pottsville Group

Predomi 1 d: and ¢ le -
ates with thin shales and coals; some coals
mineable locally.

ANTHRACITE REGION

Post-Pottsville Formations
Brown or gray sandstones and shales with

[T
il

some ¢ ate and numerous mine-

able coals.

Pottsville Group

Light gray to white, coarse grained sand-
afones and conglomerates with some mine-
able coal; includes Sharp Mountain,
Sehuylkill, and Tumbling Run Forma-
fiona.

MISSISSIPPIAN

Mauch Chunk Formation
Red shales with brown to greenish gray

flagaw sandstones; includes Greenbrier
Limesatone in Fayette, Westmoreland, and
Somerset countics; Loyalhanna Limestone
at the base in southwestern Pennaylvania.

Pocono Group

I’n:lumumnlly graw, hard, massive, cross-
bedded e
some shale, mrlmhn in the Appalachian
Platean Burgoon. Shenango, Cuwahoga,
Cusaewago, Corry, and Krmpn Forma-
toma; includes part of “Oswawo” of
M_ L. Fuller in Potter and Tioga countien

DEVONIAN
UPPER

WESTERN PENNSYLVANIA

Oswayo Formation

Greewish gray to gray shales, siltstones and
aand-tones becoming inercasingly whaly
westward, considered equivalent to type
Oswayo. RKiceville Formation Or in Erie
and Crawford Countica; ,-nuu. not
distinguishable north of Corr

Cattaraugus Formation

Red, gray and brown shale and sandstowe
with the proportion of red dmuur-g west-
ward, includes Venango .-:I- af dnllrr-
and Sab d.

ale, some ll-Monr m mrjanl and hnr
counlies.

Conneaut Group

Alternating aray, brown, greenish and
purplish shalex and llllnlmu-- includen
‘pink rock™ of drillers and "‘Chemung™
and “Girard"” Formations of northwest-
ern Pennaylvania.

Canadaway Formation

Alternating brown shales and sandstones
includes “*Portage” Formation of north-
western Pennaylvania,




