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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 1 j
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

i which might otherwise be detectable if inspected under the

. 2 normal operating environment of the structure.

TR

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.

P S —

Phase 1 Inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the

established guidelines, the spillway design flood is based on i 3

the estimated "Probable Maximum Flood" for the region (greatest :
: reasonably possible storm runoff), or fractions thereof. The
g 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.

"?i‘!f
‘ j
1 i
B \

tAccession For

| S Y

fas -
INT1S
v oy

Lo

?
{
|
i
|

SR TR ———




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

e e -
e T T —




RPN

PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Salt Run Reservoir Dam, Cameron County, Pennsylvania
NDI No. PA 00392, PennDER No. 12-4
Salt Run
Inspected 10 November 1978

ASSESSMENT OF
GENERAL CONDITIONS

Salt Run Reservoir Dam consists of a diaphragm earthfill
embankment approximately 42 feet high and 355 feet long.

The uncontrolled overflow spillway is located at the right
abutment of the dam and is 65 feet wide. The dam and reser-
voir are owned and operated by the Emporium Water Company.

The visual inspection and review of engineering data,
performed in November 1978 through January 1979, revealed
necessasry items of maintenance and rehabilitation for the
dam. It is recommended that the owner repair the under-
mining of the right end of the spillway, monitor all seepage
from the dam for quantity and turbidity, monitor and provide
erosion protection at the left abutment hillside seepage,
provide drainage for the marshy area downstream from the
dam, repair the animal burrows in the embankment, implement
a rodent control program, repair all eroded areas on the
embankment and reseed as necessary, repair the spalled
concrete on the intake structure, and develop and 1mp1ement
a maintenance schedule for all facilities.
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 spillway will not pass the
Probable Maximum Flood (PMF) without overtopping the dam.
The analysis indicated that the spillway will pass approxi-
mately 37 percent of the PMF before overtopping will occur.
As a result of this analysis and others noted in Section 5,
the spillway is considered "seriously inadequate." Based
upon the observed condition and the review of the design of
the spillway, it is recommended that the owner immediately
initiate an engineering study to develop recommendations for
the reconstruction of the spillway to meet current design

ii
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criteria. The owner should also develop emergency operation
and evacuation procedures for the dam.

In summary the dam must be categorized as an "unsafe'"-
"non-emergency" condition.

Submitted by:
MICHAEL BAKER, JR., INC.

C. Y. Chen, Ph.D., P.E.

CHUAN YUAN CHEN

ENGINEER Engineering Ma er-Geotechnical
W74 g g Manager-Geote
NS L) Date: 16 February 1979

Approved by:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF ENGINEERS

LA,&/‘Auualdnv\,
G. K. Withers

Colonel, Corps of Engineers
District Engineer

Date: |§ Mar 79
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
SALT RUN RESERVOIR DAM
NDI NO. PA 00392, PennDER No. 12-4

SECTION 1 - PROJECT INFORMATION

GENERAL

a. Authority - The Dam Inspection Act, Public Law 92~
367, authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a program of
inspection of dams throughout the United States.

b. Purpose of Inspection - The purpose of the inspection
1s to determine 1f the dam constitutes a hazard to
human life or property.

DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances - Salt Run
Reservoir Dam 1s a diaphragm earthfill embankment
which is approximately 42 feet high and 355 feet
long. The 65-foot wide spillway is located at the
right abutment of the dam. Seepage control is
provided by a concrete core wall which extends
9 feet below the original ground surface. Addi-
tional seepage control is provided by a compacted
clay cutoff trench, which was constructed in 1940
and 1941, along the toe of the upstream slope.
The outlet works for the dam are located approxi-
mately 60 feet right of the left abutment. A 30-
inch cast-iron pipe passes through the embankment
at this location, running from the intake riser
(approximately 100 feet upstream of the center of
the dam) to the outlet head wall (approximately
100 feet downstream of the center of the dam).

b. Location - Salt Run Reservoir Dam is located in
Portage Township, Cameron County, Pennsylvania.
Emporium, Pennsylvania with a 1970 census popu-
lation of 3074 is the nearest downstream town.
PA Route 155 is located approximately 2 miles
downstream (southwest) from the dam. A private
access road from PA Route 155 is the only access
way to the dam. The dam is located on Salt Run
approximately 2 miles upstream of the confluence
of Salt Run and Sinnemahoning Portage Creek.

c. Size Classification - The maximum height of the
dam 1s 42 feet. The reservoir volume to the
average top of dam is 200 acre-feet. Therefore,
the dam is in the "Intermediate" size category.

1




d. Hazard Classification - Many lives would likely be
lost 1n the event of a dam failure; the dam is
therefore considered in the "High" hazard category.

e. Ownership - Salt Run Reservoir and Dam are owned
by the Emporium Water Company, 22 West Fourth
Street, Emporium, Pennsylvania 15834. Mr. John
Sepiol is the superintendent of the water company.

£ Purpose of the Dam - The dam and reservoir are
used for emergency water supply storage (i.e., to
quench fires).

g. Desi and Construction Histo - The existing
facility was designed by Mr. H. B. Norton, Civil
Engineer, of Ridgway, Pennsylvania. The dam was
constructed by N. Applegate and Son, Contractors

of Bradford, Pennsylvania. The dam construction
was completed in the latter part of 1911.

; h. Normal Operational Procedures - The lake level is

maintained at approximately the same level year

. round. The spillway is uncontrolled and personnel
: from the water company visit the dam infrequently
(averaging once a week) to check various routine

h maintenance items. The outlet pipe valve and

: sluice gate are operated periodically.

1.3 PERTINENT DATA

a. Drainage Area - The drainage area of Salt
Run Reservoir Dam is 5.78 square miles.

b. Discharge at Dam Site - The maximum flow at the
dam site through the spillway is unknown. The
ungated spillway capacity at maximum pool
El. 1249.9 feet is approximately 3650 c.f.s.

c. Elevation [feet above Mean Sea Level (M.S.L.)] - 1

- Design Top of Dam - 1250.0
E Minimum Top of Dam - 1249.4
i Average Top of Dam - 1249.9
4 Normal Pool - 1243.0
¥ Streambed at Centerline of Dam - 1207.0
* Maximum Tailwater - Unknown
i
3 d. Reservoir (feet) -
”
i Length of Maximum Pool - 2200
: Length of Normal Pool - 1500

: 2
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Storage (acre-feet) -

At Spillway Crest (El. 1243.0 ft.) =- 132
At Minimum Top of Dam (El. 1249.4 ft.) =~ 195
At Average Top of Dam (El. 1249.9 ft.) - 200

Reservoir Surface (acres) =

Average Top of Dam - 14

Spillway Crest - 7

Dam -

Type - Earthfill

Length (feet) - 420

Height (feet) - 42

Top Width (feet) - 20

Side Slopes - Upstream - 2H:1V
Downstream - 2H:1V

Impervious Core - Concrete core wall, 4.75 feet thick
at the base and 1 foot thick at top;
top of core wall is approximately
4 feet below crest of embankment.

Cutoff - In 1940 and 1941, a 4-foot wide com-

pacted clay cutoff trench was constructed
at the toe of the upstream slope. The
base of the cutoff wall was founded in ¢
"tight fire clay" and varied from 5 feet
to 10 feet below the elevation of the
upstream toe.

Diversion and Regulating Tunnel = None

Spillway -

Type - Overflow weir
Length of Weir (feet) - 65

Crest Elevation (feet) - 1243.0

Gates - None

Downstream Channel - Concrete channel to toe of
dam; from the stilling pool,
the channel has a moderate
2% gradient and is lined with
in situ rock fragments and
cobbles.

Requlating Outlet - A 30-inch cast-iron outlet
pipe 1s located approximately 60 feet right of
the left abutment.




SECTION 2 - ENGINEERING DATA

-»
L

2.1 DESIGN

Information reviewed for the preparation of this report
included the Pennsylvania Department of Environmental
Resources (PennDER) file for the dam and information
obtained from the owner (interview with Mr. John Sepiol,
Superintendent, Emporium Water Company).

Information contained in the PennDER file included:

1) "Report Upon the No. 3 Storage Dam of the
Emporium Water Company," prepared by the
Water Supply Commission of Pennsylvania
(predecessor of PennDER), dated 15 October
1915.

S eans

3 2) Plan showing addition to embankment and
: spillway, dated December 1916.

3) Various inspection reports.
4) Various correspondence.

5) Various memorandums.

6) Various progress reports.

7) Plan and section of core wall addition, dated
June 1936.

8) 1939 application and permit for making repairs
and improvements.

S

: 9) "Report Upon the Application of the Emporium
Water Company," prepared by the water and
Power Resources Board (predecessor of PennDER),
dated 21 August 1939.

10) Design drawings for the circa 1940 repairs
and improvements.

11) Specifications for the repairs and improvements,
dated June 1940.

ERp——

! : 12) Permits and applications for the drawdown of i
F the reservoir. |

13) Various photographs of the dam.
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The last inspection of Salt Run Reservoir Dam was
performed by Charles H. Zinn, Hydraulic Engineer,
Division of Dams and Encroachments, PennDER, on 10
March 1965. No problems were reported at that time,

and the dam was considered in "good" general appearance.

CONSTRUCTION

The dam was designed by H. B. Norton, Civil Engineer, ?
Ridgway, Pennsylvania. The dam was constructed by 1
N. Applegate and Son, Contractors, Bradford, Pennsylvania '
and was completed in the latter part of 1911. The 1
modifications performed on the dam are presented as a ;
part of the engineering data check list, Appendix B. l

|

OPERATION

The operational characteristics of Salt Run Reservoir

Dam were obtained by interviewing Mr. John Sepiol,
Superintendent, Emporium Water Company. Other information
concerning the operating equipment and details is shown
on Plate 5 of this report.

EVALUATION

The readily available design, construction and operations
information, and observations made during the field
inspection are considered adequate for this Phase I
Inspection Report. No observations made during the
field inspection indicated concern for the validity of
the information reviewed.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a.

General - The dam was inspected on 10 November 1978.
The dam and appurtenant structures were in poor
overall condition. 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 - Seepage was observed flowing from a soil-
rock contact zone in the downstream left hillside
approximately 5 feet above and 15 feet left of the
outlet pipe. The seepage extended approximately
100 feet downstream from the outlet head wall
along the scil-rock contact zone. The maximum
(approximately 10 g.p.m.) flow of seepage was near
the outlet head wall, and the rate of flow decreased
with the distance downstream along the seepage
outcrop line. Minor erosion is occurring on the
left bank of the outlet channel as a result of
this seepage.

A wet, marshy area extending from 160 feet to

200 feet left of the right abutment was observed

at the toe of the embankment. The area is approxi-
mately 40-foot by 50-foot in plan view and is

shown on the field sketch in Appendix A. This

area may have resulted from ponding of surface
water runoff, since the area is not properly

graded for adequate drainage. Proper drainage
should be provided, and the area should be observed
for seepage from the dam.

Two animal burrows were observed in the embankment.
The locations of these holes are shown on the
field sketch in Appendix A. Both holes should be
repaired, and a rodent control program should be
implemented.

Erosion was observed in several areas on the
embankment during the visual inspection. The
eroded areas consist of an erosion channel on the
downstream slope, the embankment crest near the
junction of the embankment and the left spillway
wall, and the downstream embankment along the left
spillway training wall. These areas should be
restored to their original elevation and reseeded
to prevent future erosion. Erosion was also

6




} observed along the upstream riprap near the left
f . wing wall of the approach channel. The riprap

at this location should be repaired to prevent
future erosion. The approximate locations of all
the eroded areas have been included on the field
sketch in Appendix A.

c. Appurtenant Structures - The concrete intake
structure 1s located approximately 100 feet
upstream from the centerline of the dam. Minor
spalling of the concrete has occurred on the edges
of the structure. This spalling is not considered
to present a problem at the present time, but it
should be repaired as a part of routine main-
tenance in the future. Presently, access to the
intake structure is attained by using a row boat
available at the dam site.

The concrete in the spillway is in poor overall
condition. Previously, some areas were repaired
with gunite; however, the gunite has deteriorated
and loosened, and should be repaired. Other areas
of the concrete have spalled and cracked in the
interim, and should be repaired.

The end of the right training wall of the spillway
and the lower right channel slab are undermined.
According to the design drawings, the downstream
channel slab of the spillway was constructed on

in situ or embankment materials. The downstream
end of the slab was observed to be constructed on

a hand-placed, hard shale, rock fragment foundation.
No drainage outlets or filters (transition zones)
are shown on the design drawings for the spillway
slab. Therefore, the potential for undermining

and failure of the slab exists as evidenced by the
observed undermining of the end of the right side
of the spillway. The undermining should be repaired
soon.

|
1

d. Reservoir Area - No problems or unusual sedimenta-
tion were observed in the reservoir area.

e. Downstream Channel - No unusual conditions were
: observed downstream of the spillway channel. A
‘ : large stilling pool was formed by erosion immedi-
ately downstream from the end of the spillway
channel. This erosion is not considered to be a
problem at present.

s,
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No homes are located along Salt Run from the dam

to the confluence with Sinnemahoning Portage Creek L
2 miles downstream. Approximately 100 homes are

located along the next mile of Sinnemahoning

Portage Creek after the confluence with Salt Run.

The creek then flows through a portion of Emporium,
Pennsylvania (1970 census population of 3074).

>
L ¥

AN

PRSI

-

T |
a—

1= | :
‘
s

P S —— — a——




IR W AR

RTINS

A o et

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Operational procedures are generally discussed in para-
graph 1.2.h.

There are no formal written procedures for reservoir
operation or for emergency downstream evacuation in the
event of impending catastrophe.

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

1) How to operate the dam and reservoir during
an emergency.

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

3) Procedures for rapid drawdown of the reservoir
under emergency conditions.

4) 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 in the event of a dam failure
or during periods of extremely heavy runoff.

MAINTENANCE OF DAM

Emporium Water Company is responsible for maintenance
of the dam, reservoir, and appurtenant structures.
Maintenance of the concrete surfaces and structures,
and eroded areas of the embankment should be improved,
as well as general maintenance of the dam.

MAINTENANCE OF OPERATING FACILITIES

Maintenance of the operating facilities should be
improved. Frequent inspection, maintenance and repair
of the facilities should be performed, and a record
should be kept. A general mainte ance schedule and
check list should be prepared for the maintenance
personnel to avoid oversight of any feature.

- - s r— o BT A— e P A - -~
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4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no warning system in the event of impending
catastrophe. An emergency warning system should be
installed, and emergency plans should be developed as
recommended in paragraph 4.1.

4.5 EVALUATION OF OPERATIONAL ADEQUACY

The operational facilities are functional according to
the owner. Overall, the inspection, maintenance, and
repair of the facilities should be improved.

10
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SECTION 5 - HYDRAULIC/HYDROLOGIC DATA

5.1 EVALUATION OF FEATURES

a. Design Data - No hydrologic or hydraulic design
data was available for the preparation of this
report. All calculations used in the analysis
were generated during the course of this study.

b. Experience Data - According to a U.S. Army Corps
of Engineer's report (circa 1942), the spillway
discharge was 1900 c.f.s. during the flood of
17-20 July 1942.

e. Visual Observations - On the date of the inspection,
10 November 1978, no conditions were noted that
would indicate the spillway would not operate
satisfactorily in the event of a flood.

d. Overtopping Potential ~ The Salt Run Reservoir Dam
1s classified as a "High" hazard-"Intermediate"
size dam requiring evaluation for a spillway
design flood (SDF) equal to the Probable Maximum
Flood (PMF). The spillway consists of a rectangular-
shaped, concrete, overflow channel with a crest
width of 67.1 feet. A 2.1-foot wide, walkway
bridge pier is located near the center of the
crest reducing the effective width of the spillway
to 65.0 feet.

There is a small, water supply reservoir located
approximately 3500 feet upstream of Salt Run
Reservoir. The effects of the upstream reservoir
were not considered in the hydrologic/hydraulic
analysis for Salt Run Reservoir Dam, since the
storage capabilities of the upstream reservoir are
negligible when compared with the volume of runoff
resulting from the storms considered in the analysis.

The hydrologic and hydraulic capabilities of the
reservoir and spillway were evaluated by routing

the PMF and ratios of the PMF through the reservoir
with the aid of the U.S. Army Corps of Engineers
Flood Hydrograph Package, HEC-1l. Both the PMF and
the 1/2 PMF were found to overtop the dam by

depths of 2.6 and 1.0 feet, respectively. The
results of this analysis indicate that the reservoir
and spillway are capable of passing a flood approxi-
mately equal to 37 percent of PMF without over-
topping the dam.

11
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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 foot.

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

3) Approximate maximum velocity of over-
topping in excess of 2 f.p.s.*

The overtopping analysis of this dam yielded the
following values.

1) 1.0 foot.
2) 3.3 hours.
3) 4.6 f.p.s.

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

To assess the impact of the dam failure on the
downstream area, the channel routing and dam
breach options of the HEC-l1l program were utilized.
A flood equal to 1/2 PMF was routed through the
reservoir and downstream channel for both of the
following conditions:

1) The dam would not be breached by
1/2 PMF.

2) The dam would be breached beginning when
the reservoir stage reached an elevation
of 1 foot above the crest of the dam.

*These parameters will vary according to cover and material

conditions of the dam crest.

12
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The results of these two routings indicate that

the water surface elevations in the downstream
damage area, shown in Appendix D, would be increased
and cause a significant increase in damage in the
event of a dam failure by overtopping. Based on

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

It should be noted that the hydrologic determinations
presented in this Phase I Inspection Report are based
upon the use of a Snyder's unit hydrograph developed
from coefficients determined by the Baltimore District
of the U.S. Army Corps of Engineers. Due to the
limited number of gaging stations available in this
hydrologic region and the wide variation of watershed
slopes, the Snyder's coefficients may yield results

of limited accuracy for this watershed. As directed,
a further refinement of these coefficients is beyond
the scope of this Phase I investigation and, therefore,
must be addressed by the dam owner's engineering
consultant during the detailed investigation as
suggested in the "Assessment of General Conditions."

In addition, the conclusions presented pertain to
present conditions, and the effect of future
development on the hydrology has not been considered.

13
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations - No structural inadequacies
of the embankment were noted during the visual
inspection. The seepage flowing around the left
abutment of the dam, however, may cause instability
of the left hillside below the dam. Therefore,

the left abutment seepage should be periodically
measured to determine if the seepage quantity is
increasing or the seepage is becoming turbid with
time. Additionally, protection against erosion
should be provided at this area.

Design and Construction Data - Calculations of
embankment slope and foundation stability were not

available for review. Given the age of the struc-
ture (the dam was built in 1911), it is doubtful
that any calculations for design were ever performed.
General experience with embankment slopes of
heights, inclinations, materials (with the inclu-
sion of a concrete 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 guidelines
on stable slope inclinations given by the U.S.
Bureau of Reclamation (1973) Design of Small Dams,
2nd ed., pp. 261-267. In view of the modest
height and inclinations of the dam slopes, their
history of satisfactory performance, and no indi-
cations of instability were observed during the
field inspection of 10 November 1978; no further
stability assessments of the embankment slopes are
considered necessary for this Phase I Inspection
Report.

Operating Records - No operational records are
avallable for Salt Run Reservoir Dam. Operational

procedures and information available do not indicate
concern related to the structural stability of the
dam.

Post-Construction Changes - The post-construction
modifications presenteg in Appendix B do not
adversely affect the structural stability of the
dam.

14
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= e. Seismic Stability - The dam is located in Zone 1

: §3 on the "Seismic Zone Map of the Contiguous United
States," Figure 1, page D-30, "Recommended Guidelines
for safety Inspection of Dams." Seismic Zone 1 is

considered a zone of very low seismic activity.
Experience has shown that dams with adequate
stability under static loading conditions will

also have adequate stability under seismic loading
conditions in such zones of low seismic activity.

As indicated in paragraph 6.1.b., Salt Run Reservoir
Dam could be shown to meet the stability requirements
of the "Recommended Guidelines for Safety Inspection
of Dams." Therefore, further consideration of the
seismic stability is not warranted for this Phase I
Inspection Report.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety - There are no findings as a result of this
inspection to indicate a detrimental assessment of
the structural stability of the embankment, provided
the dam is not overtopped by flood waters. The
effect of the seepage flowing around the left
abutment on the left hillside could not be assessed
by this Phase I Inspection. Therefore, the left
abutment seepage should be periodically measured
as recommended in paragraph 7.2.

The spillway capacity was analyzed using the
criteria presented in the "Recommended Guidelines
for safety Inspection of Dams" and according to
the procedures presented in paragraphs 5.1.d. and
5.1.e. The analysis determined that the spillway
will pass approximately 37 percent of the PMF
before the dam will be overtopped. Based upon
this observation and others noted in Section 5,
the spillway is considered "seriously inadequate."
As a result of these analyses and observations, the
dam is considered as an "unsafe'"-'"non-emergency"
condition.

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

(o Urgency - The owner should immediately initiate
further investigation, as discussed in paragraph 7.1.d.

d. 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 dam imme-~
diately initiate an engineering study to develop
recommendations for the reconstruction of the
spillway to meet current design criteria. Addi-
tionally, the guantity and turbidity of the seepage
from the left abutment hillside should be monitored
and recorded. 1If conditions indicate the necessity,
remedial measures should be taken.
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7.2 RECOMMENDATIONS/REMEDIAL MEASURES

1)

2)

3)

4)

av— e —ar - et e e S AR 4 SR IR 2

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

The owner should initiate an engineering
study to develop recommendations for the
reconstruction of the spillway to increase
the capacity.

The quantity and turbidity of the seepage

from the left abutment hillside should be
monitored and recorded. If conditions indicate
the necessity, remedial action should be

taken. Additionally, protection against
erosion should be provided in this area.

Develop emergency operation procedures for
the dam and reservoir, including:

a) How to operate the dam during an
emergency.

b) Procedures for evaluating inflow
during periods of emergency opera-
tion.

c) Procedures for rapid drawdown of
the reservoir under emergency
conditions.

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

e) Provide around-the-clock surveil-
lance during periods of high runoff.

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

g) Provide copies of the emergency
procedures to all operational
personnel and instruct the personnel
on their use.

Repair the undermined area at the end of the
right side of the spillway.
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In addition, the owner should assist public officials
in developing an emergency evacuation plan for areas
which will be inundated in the event of a flood or dam
failure.

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

1) Provide proper drainage for the wet, marshy
area downstream from the dam and visually
monitor the quantity and turbidity of all
seepage from the dam.

2) Repair the animal burrows in the dam and
implement a rodent control program.

3) Repair all the eroded areas on the dam,
including the area on the upstream slope, and
reseed as necessary.

Additional items of work to be performed in the future
by the owner include:

1) Repair the spalled concrete on the intake i
structure.

2) Develop and implement a maintenance schedule
for all facilities. 1
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APPENDIX A
CHECK LIST - VISUAL INSPECTION
AND FIELD SKETCH
4
3
-
4
3
‘ :-
-
. E 1
| C
L
1= |
: |




I3pIr0d3ay wnequap|oy °3 Aaupoy
wnequap|oy 3 A3upoy M
Auedwo) JajeyM wnjaodu] y)jws M sewoyj m
juapuajujuadng “(ojdag uyop pIsupin °9 sowep (
isaAjjejussaxday 8,I3uUMmQ teour ‘*ap ‘1eyeg TeeYOTW

1 Teuuosiag uojloadsug

‘(vd ‘wnjaodwl “3a3ys a|bueapenb djydeabodoj ajnujw G/ *S°9°S°n dY)
Uuo pajedLpu} ST 34 0°EHZL JO UOLILAB|d |00d 3y} 0} PIJUIUIIBA BUBM SUOJIRA|D ||B) wNIep "S°H°N UO pasegy

3 “I°S°Wx'3) 6 LI12L UOFIORdSUI JO BWYL 3Ie ISFemITel “I°S°W .33 g'gpzl UOFIoedsul jo ewjl 3w uofjmAsyd 1004

“1,0G6 ®injeiedway W[e) TAUUNS Iay3leeM gs6| ‘AON O uoyjoadsur e3ea

—_—

: PR ik -2l ¢ y3quusd ;
: 12" L1o8L M BuoT 26€00 Vd # ION 4
W26,y N “3®T  S883euypioo) vd ejuas uosdwe) Auno) JU|0AI3SAY uUNY }|BS weq JO SweN
1 eswyq
uoyjoedsur TensyA i
ISP YO8YD g
i
Lt J m
. ¢
= - .‘ur.ﬁﬁn»\&k

———— - - -




NOILVANNOA

§dOVS8Vd HIALVM

SNIVHA

SNOILONAL
INTWDINVEWE / LNIHLNEV
OL WNALONYULS

FJOWNIVAT

SNOILVANIWHOOAY YO SMNUVWAY

SNOILVAUZEE0

—

_40 NOTLVNIWVXZ TVASIA

. NzZ=-VY
v s

(¥/N)

SWVA XUNOSVW/ALAUONOD

26£00 vd # ION
YIOAY3STY NNY LTvS :weq jo awey

S e

gy




SINIOL NOILONYULSNOD

BINIOL HLITONOW

LNAHWNDI'TY
TIVINOZIHOH ANV ‘TVOIL¥3A

ONINOWHD ‘TVHNLONYLS

S3OVANNS ALAYONOD
SHOWD AOVNNS

SNOILVANIWHWOOAY Y

_SNOTIVA¥ASE0 40 NOTIVNIWVX3 TNNSIA

£-v

26E00 vd # ION
YI0AY3SIY NNY LTyS :weq jo auwey

(¥/N) SWVA KYNOSVW/ALIYONOD

ey

: & v e R

T T o P

. -




‘Liem

‘padjedad aq pinoys b6upm |duueyd yoeoudde 333| ayy pue deadjs weauysdn
uojjed0| sjy3 je deuadjd 3yy Y3 3o uopIduUNf Yy 3@ BULLINDI0 S| UO}SOUd Jou

STUNTIVA dVHdIY

‘Liem Aem||}ds

*papaasad pue uojl 1J3| pue jusujuequd 3yj j0 uojjdunf ayjl je Mo|
-eA3|d J3douad a3yl 03 pauao3sad ‘33 G°| A19jewjxoudde s} 3s349 Juaujuequd ay|
3Q PLNOYS 3S34d jJuawyuequd ayjy *juawubj|e |ejuoziaoy ayjy uj pajou swa|qoad oy

ISND AHL 40 LNIWNOITV
TTYINOZINOH QNV IVDILMAA

*3do|s weaajsumop ayj uo juaunnge Jybpa ay} wouy

‘wep 3y} J0 dueuadjujew *33 062 A|13j3ewpxoadde paAaasqo sem dasp 34 G2°0
3ujinou jo jued e se pasjedaa AQ BppM °3y G°| |BuUueyd UO|SOUd Uy °PBAUISQO SeM
3q pLhoys |3uueyd uojso4d sjyl  sado|s Jusunnge 40 Juaujuequd 3yl jo Hujybnoys oy

834018
INTWLNEGV OGNV LNIWINVEWa
40 NOISOHd ¥O ONIHONOTS

“PaAA3SQq0 Sem JuawlaAow |[ensnun oON

d01L AHL
ANOX@d H¥O IV ONINOWD
HO INIWIAAOW TVASNNN

*PaAJ3SQO 343M SHIBUD 3IRHUNS ON

SNOVHD AOVANNS

SNOI.LVANIWWOOAY YHO SYUVWAY

SNOTIVAYEEE0

40 NOTIVNIWVXE TVASIA

SR O

26E00 vd # ION

HIOAYISIY NNY LTyS ‘Wed JO swen

LNIWINVERE

P

.




‘PBAUBSCO BudM Sujeuap oN SNIVAd

auoN YIQYOOI ANV JOVD JJIVLS

*34n3Ny 3yl uj 3A43sSqO

pue abeujeap aadoad apjaouad faajem
ajejuns jo abeujeap mo||e 03 papeub
A|43doad jou S} wep 3yl jO 43U
9yl Jeau eade Aysaew 3yj) °suoj}
-J3adsu} aanjny j0 jaed e se abedaas
pue uoiS0ud 3A43sqO ¢duj| abedass
Syl 3e |3uueyd 3ajyno ayy buoje
6Upaandd0 S| UOLSOUd JOURY °MOLJ
JO BWN|OA 3y} 3ISeaudap 03 6E6L U}

‘weaajsumop °33 05 A|aj3ewjxoadde

0} 90} WEdJAJSUMOP 3Y} P WI3Q B JO 303 Y} WO}
6uppuaixa juawinqe Jyba ayy 30 333 °34 002 03
*34 091 wo4y pajedo| s} eaue Aysaew y -auj| dosd
-3no abedaas ay) bHuoje 3dURIS|P YI|M S3YSjuUjw|p
MOlJ 3Y) pue ||em peay 33|3n0 ay3 aeadu (‘w-d-b

0L A13jewjxoadde) 3sajeadb S| Mmo|j JO awn|oA

3yl “SpISLLIY 39| 3y3 u} ||em peay 33[INn0

Y] WoJ4j weaujsumop °34 00| Aljewjxoadde spualxad
auj| abedaas spy) -adpd 33|3n0 3yy 0 33|

"3J Gl pue 3noqe ‘33 G A|3jewixoadde apys|Liy 33|
WeaUJSUMOP 3Y3 U} 3UOZ 3Je3U0D YI04-|}0S © e
6uj33a|ano sy mo|j J3j3empunoub/abedass ay] -wep

painoub sem eaue juaujnqe 33| 3yl 3y} JO pud 3ja| ayjl punoue bupmoly S} abedsds ‘sa)y FHYIAIAS FTAVIAIILON ANV

*papadasaua pue ‘uj 9 WYd aNV
A|@jew}xoadde pasjes 3q pinoys ||em Bujujedy xyMTIIdS ‘INTWLNEV ANV
Aem| | }ds weasjsumop 3y} buole juawyuequa 3yl INIWNNVEWE JO NOILONNC

‘pojuawa |du} aq pinoys

*3do| S weaujsumop ayj jO 303 ay3 e Juau

-3nqe 3ybja ay3 wouy °35 0L2 A|d3ewjxoudde pajedo|
S} 43Yyjo ay] -ado|S weasISuMmop Y3 uo Judunjuequd
3Yy3 JO 3s34d 3Y) Mo|3q "3 G| pue juawinge Iyb6j4

weaboad |043uU0d Judpod © pue 8yl wouay °3j 69| A|3jewjxoadde pajedo| s} aug SMOWUNE TVWINV
_paajedas aq pLhoys s3|0y 3SAYL  ‘juswyuequwd 3y} U} PIAIISQO BUBM SMOJING |ewjue OM]
SNOILVANIWWOOIY ¥O SNUVWIY SNOILVAYISE0 _J0 NOILVNIWVXE TVYNSIA

S

Z6€00 vd # ION
YIOAYISTY NAY 1Tvs ‘Wed Jo Suen

LNIWINVEWE




‘weaboad uopjdadsuj [enuue ue j0
j4ed se £||enuue pajeaado aq pLnoys
3} ¢ALLeopojaad pajeuado sy ajeb
Aouabaawad ay3 jey3l pajedjpuj Jaump

*J3M0} 3yeju} wouy A||enuew pajesado s} 33|IN0 ‘uL-0Of aLVD XONAOYUAWA

*AL1eo}pojaad paaowda 3q pLnoys 3|}S

*|3uueyd Buoje 3p}S||jy 33| UO UO}SOLD

JOU “WRIUJSUMOP 3DURYIS|P JJIOYS B |dUURYD WRBJIS
upew ayj Sujof |3uueyd 3yl °34NIONJIS 33|3IN0 3y} Jeadu
|3uueyd 3y} U} PaJJndd0 Sey UO}IRI|}S BMOS
3213n0 3y} Hup3d2}a3suUOd S} U0LIRIBBIA 40 S}AqIP ON

" Lauueyd TANNVHD 13TLNO

*adjd 33|3N0 WO MO|J 3I}43S3J J0U
S30p 34Nn3INJ43S 33|IN0 e uojjeIabap

*uoy3e3ab3A Y3 |M PaUdA0D S| ||eM
peay tuOjI|pUOD 4Ry U} S| 3B|INC JB ‘||eM pEdY BU0IS FUALONYULS 1ITLNO

*3wj} Syl e wd|qoad e Juasasdau
J0U S30p 33342U0d j0 Huy| |eds

*POALDSQO SeM UO}IeUA0}U}BP 43430 Ou
€3un3onu3s ay3 jo sabpa ayj} uo pauuanddo sey Huj||eds

JOULW “wep 3O duj|43JUID wouy weasysdn 35 001 !
A|33oujXoudde pajedo] s} 2n3onu3s axejuj 23auou0) o oNHLS EIVINE

*paA4asqo sem (3pxa ay3 je) adyd ayy jo LINANOD
UO}3eU0}UB)BP DA|SSIIXD OU ‘wep j0 Juawinqe LITILNO NI SIOVNNS
348| J4edu S3xa adyd 33|IN0 UOAL-3SBD “U}L-OE JLAYONOD 40 NOILIANOD

SNOILVANIWHWOOIY YO SYHVWAY

SNOILVAUASEO

\9-V

SUOM 13ATLNO

20 NOILVNIWVXdE TVNSIA

26€00 Vd # ION

YIOAY3ISIY NNY 1TyS :weq jJo swen

Nl v A i s VLS i A R GRS




‘padjedasa aq pnoys pua

3y6pa 3ayy je Gujujwadpun 3yl °SISIXI
qe|s 3y} 40 aun|jes pue bBujpujw

-43pun 40j |ejjuajod ‘ubjsap juasaad
3yl YIIM "pPapjAoud u3aq jJou dAey
SJ33|}4 pue s33|3no abeujeuap aadoud

‘paujwadpun s} qels [auueyd pue {iem bujujesy
Aem||ds 3ybja ay3l jo pua ayj “°uojjepunoy a|eys
Pa3dNUIsuod e U0 S$3S34 qe|S |auueyd Aem||jds ay3 j0
pUd WE3UAJISUMOp Y] “S|RjJIJew JudWURQWD 40 NJ|S
Up uo S3S34 Qe|s (duueyd Aem||jds ay| °|Lem 3402

33342U0D B U0 PAJINUISUOD S| 3Sd4D Aem||}ds ay) ROTANGRAOS AWnTIISS

*Aem| | }ds 3yl
ybnoayy bupssed smoly ybjy 03 uoyl
=J}J43Sa4 SNOLU3sS e jou s} abpjuaq ay)

‘34 0°L Inoqe s} }o3p abppaq pue 3saud Aem||jds ay}

udam}aq adueuea|d ayy -abppaq 3yl J0 43JUID 3y3 Jeau

pajedo| S| J3jd 33340U0D BPIM °3-|°2 BUQ °IS3UD
Aem| | }ds ay) aAoqe pajedo| s} abpjaq 3005 “uapooM y SUdId GNV Foarue

‘padjedaa aq pLnoys pue

pajeao}ualap aAey paujedas suojldas
3yl “udaAamoy ¢33punb yjpm paujedau
943M S||em bBujujejaa pue |auueyd ayl

*suojje20|

Le4dAds je ade|d uajel sey bujjjeds pue Bujpyoead

$uUoj3 }puod Jood ujp s} spjem Bujupelaa pue |auueyd

8yl u} 33840u0d 3y] “ujpseq Buj||}3s (eanjeu e 03U}
Bup3pxa |auueyd 3334du0d BUO| *35-90| © 4O SIS}SUO) TANRVED IDUVHOSIA

*Pajou SEM UO}SO0J4d 4O UOjIe3abaA
3A}1D}UISBA “S|AQIp ON “pauj|-yjJea S} |auuey) TANNVHD HOVOUddV

*KLLedjpojaad pajdadsu}

*SU0J3@J0| SNOJ3WNU U} P3| |edS pue Payde4d
MOU S} Ydjym 33unb y3pm paydjed uaaq sey 3|

pue paajedaa aq pnoys 33342102 3yl U0} |puod 400d U} S} A}3M 33342u0d Buo| °33-G9 BY) HI3AM FLIYONOD
VWY SNOTLVAYESEO 40 NOTLVNIWVXY TVNSIA
2600 vd # ION

YIOAY3SIY NNy LTyS PWea 3O sweN

ANVMTTIAS Q3LVONN

BT 5




INIWIINDA
NOILVHE@d0 GNV S3ALVD

SYaId ANV 3Daivd

TANNVHD FDHVHOSIA

TANNVHO HOVOUddVv

TIIS SLAYDNOD

SNOTLVAUEEE0 40 NOTIVNIWVXE TVNSIA

26600 Vd # ION
YIOAYISTY NNY LIy ‘Wed JO sueN

"

(¥/N) ANMTIIAS QIIVO

A 8-V
L 4

i

o P e it Bl s R B & sy s D SRS NS el




VN

YaHLO

P3A43SqO 3uoN

SYILAW0ZAId

PIAJ3SQ0 3UON

SUIAM

PaA43SqO 3uoy

STT3M NOILVAHESEO

auoN

SXAAUNS/NOILVINIWNNOW

SNOILVANIWWOOJdY YO SNHVWaY

NOTLVNTHVXZ TVNSTA

SNOTLIVAYZSE0

(V/N) NOILVINAWNUILSNI

C6E00 Vd # ION

YIOAY3ISTY NNY LTYS *wea 3o swen

T r——




*Ju3Wpas IAowdd 03 A||ed}pojuad

UMOP UMBJp U33Q Sy J0}AIISIY *PaAJISQO SeM uo|jejuduipas [ensnun ON NOILVIN3WIAES
*sado|s Bujlsyxa ayj uo paauasqo
a4aM sdueds dpj|S 40 S3P}|S OU PapOOM
AljAeay pue daals aue $3aOYS 4}0AISIY 8340718
_SNOTLVAYASHO 40 NOTIVNIWVXE TNNSIA
26€00 Y4 # 1ON
YIOAYISIY NNY LTVS ‘weq JO asweN
YIOAUESAY

oT-Vv

{ \
VNwow

A R et




FRRPRE AP SRS SRR A

*(snsudd 0/61) ¥20€ St wnjsodwl J0 ybnouaog
ay3 jo uoyjeindod ay3 *(F sawoy (00L) pajeindod A|jaeay s}

bt s

ujejdpooly 3y} (weaujsumop " jw | °xoadde) 3jwy| 3jeaodaod ]

wnjaodwl ayj 03 Jujod Spy3 woay ‘weau3s ayj 40 yoeaud NOILVINAOd ;
siy3 buofe voueuow 34® Sawoy Ou ‘wep ay3 Mo{aq ‘ju 2 aNV S3WOH 40
noqe }234) abejuod bujuoyewsuu}s oju} sajjdwd uny 3|es ‘ON JLVWIXOUddv

‘3)qe3}s pue pajsauoy A|jAeay auae sado|s ap}s 1.5
3yl %2 Inoqe Hujbesdre dasys 03 ajeuspow 4
S} |Buueyd weauasumop ayj Jo jJuadjpeab ay) 8340718

Pp—

—

(*d13 ‘srueda m

*SU0}3INUISQO 43YI0 U0 uoje3abaa “spaqap jo ! SNOILONY1LSEO) {
234) A|9A}JR|34 S} |BUURYD WRIIISUMOP BY) NOILIANOD
__SNOT.LVANAWWOOIY HO SWUVWAY ENOT.LVAYISEO 40 NOTIVNIWVXY TVNSIA .
26E00 Vd # ION :
YIOAY3ISIY N LTYS :weq jo swey )
TANNVHD WVIULSNMOQ i
11~V
”_ =
B T




p———t
Ho' v0ay stednss’ ] %

curdbl e

“we-bot = 0
\ 1'H V
+udwxuoqu
o Co.ou.laﬁN

vd ‘wniaodu

26€00 Vvd °N TAN
wog J!oA43sSaYy UuNy |05

2|02S 0} 4°N

IQ-—.U!A.W D l_ M ml._ mvSC.E »oun - 21}0WBYIg
Jgk et oy /
\ NUDG 0537 $0 / } J \
|, _Jsuwssiiman | sodg am |
g o0 :o! ;

a2did ®IINO /

£ 3505305 104

U:U.ro—"_.vs H 0&0-“ EQUL&IC;DQ
Koy dloy tsxxﬁw

£2995 sodes

i __10
Mgne s A e _ ///
_.

:sr Wiy .

i ///
=5 I _2—,—

£—Wwoq jodoy

: { // 11®9M I%04u]
! ww I

ST Ciiom Aig se vl

|95 Kom|):0C JO 55050 G Jo1om

\\\\\\ QE&..& \&3?6:.@ pane
== U1 SB3Uy MO PUD pappdg
puo FRpod]

11304 1'5

— i —— e -




APPENDIX B

CHECK LIST - ENGINEERING DATA
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CHECK LIST
EYDROLOGIC AND EYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CEARACTERISTICS: 5.78 sg.mi. (primarily wooded)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1243.0 ft. (132 ac.-ft.)

ELEVATION MINIMUM TOP OF DAM (STORAGE CAPACITY): _1249.4 ft. (195 ac.-ft.)
F ELEVATION MAXIMUM DESIGN POOL: Unknown
ELEVATION TOP DAM: 1249.4 ft. (minimum elevation), 1249.9 ft. (average elevation)

CREST: _Principal Spillway
a. Elevation _1243.0 ft,

b. Type flow spilliway
c. Wiath T
d. Length i
e. location Spillover nt
£. Number and Type of ﬁus EER
OUTLET WORKS: 30-in. cast-iron pipe
a. Type i st-iron pipe
b. lLocation thro 0-Tt. from JeTt abutment
¢c. Entrance inverts 1181 .85 ft

d. Exit inverts
e. Emergency mm& @aci ?:Luu EQ:mE ?inﬁ-%ggraﬁd sluice gate
30-in. blow-ofT pipe

and 3
HYDROMETEOROLOGICAL GAGES: __ Not Applicable
a. Type
b. Location
c. Records
MAXIMUM NON-DAMAGING DISCEARGE Unknown
EANE -M'" o - evn - - T - WP s G el e - - -




APPENDIX C

PHOTOGRAPHS
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam
Top - View from Right Hillside Toward Dam and Spillway
Bottom - View from Left Hillside Toward Dam

Photo
Photo

Photo

Photo

Photo

Photo

Note:

I e TR

1l - Upstream View of Spillway

2
3

Downstream View of Spillway

View of Upstream Slope
(Intake Riser at Left-Center of Photo)

Close-Up View of Intake Riser

View of Outlet Pipe and Head Wall

(Ruler in center of photo shows the location of
the seepage line along the left hillside)

View of Right End of Spillway Showing Undermining

Photographs were taken on 10 November 1978.




SALT RUN RESERVOIR DAM

PHOTO 2. Downstream View of Spiliway
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SALT RUN RESERVOIR DAM i

PHOTO 3. View of Upstream Slope i
(Intake Riser at Left-Center of Photo) :
|
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SALT RUN RESERVOIR DAM

PHOTO 6. View of Right End of Spillway Showing Undermining
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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