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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 expeditiously
identify 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 such as the one
encountered at Hutchinson Reservoir Dam No. 1 where the
reservoir was lower than the spillway crest (normal pool) at
the time of inspection, certain conditions may be obscured
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 inspection can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition, and the downstream damage potential.

i i This document has bcen cpp.roved
2 -7 pub¥c relcca® and sclo; iis

! distribution is unlimited. B 5
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PHASE I REPORT
National Dam Inspection Program

ABSTRACT

Hutchinson Reservoir Dam No. l: NDS I.D. No. PA-00214

Owner: Western Pennsylvania Water Company
State Located: Pennsylvania (PennDER I.D. No. 26-13)
County Located: Fayette County

Stream: Redstone Creek

Inspection Date(s): 6 October 1978

Inspection Team: GAI Consultants, Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

The visual inspection, operational history and hydrologic/
hydraulic analysis indicate the facility is in poor con-
dition. Apparent rotation of the outlet riser structure,
uneveness of the upstream face and a sinkhole in the crest
suggest possible internal piping problems which are possibly
active under normal or high pool conditions. Records of
past performance show numerous problems related to seepage
both under and through the embankment during its 91 year
life span.

Based on recommended guidelines, it has been determined that
the Spillway Design Flood (SDF) for this facility is the
Probable Maximum Flood (PMF). Hydrologic and hydraulic
calculations indicate that the reservoir and existing spill-
way system will pass only 33 percent of the (PMF) before
overtopping occurs. Under 1/2 PMF conditions, it has also
been determined that the embankment will be overtopped
leading to failure and a significant increase in the hazard
to loss of life downstream. As the hazard rating is "high"
the present spillway condition is assessed as being "seri-
ously inadequate."

The inadequacies of the spillway and evidence of possible
internal piping are deficiencies of such a nature that if
left uncorrected could result in the failure of the dam with
subsequent increase in the potential for loss of life and/or
substantial property damage. Thus, the facility is con-
sidered unsafe. Failure does not appear imminent, under the
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conditions which existed at the time of inspection; however,
a detailed emergency operation plan and warning system
should be immediately activated which includes around-the-
clock surveillance during periods of unusually heavy preci-
pitation by a registered professional engineer experienced
in the design and performance evaluation of earth struc-
tures.

It is recommended that the owner:

X. Perform a detailed hydrologic and hydraulic
evaluation of the facility including an assessment of down-
stream effects if the facility is breached or removed from
the system that includes Hutchinson Reservoir Dams Nos. 1,
2 and 3.

2. Perform a detailed subsurface evaluation to deter-
mine the cause of sinkhole development in the crest and the
in-situ properties of the embankment materials.

3 Perform a stability and seepage evaluation of the
embankment under all possible operating conditions utilizing
the results of Item 2 above.

4. Determine the extent of apparent structural
distress in the outlet structure.

s Take appropriate remedial actions based on results
of the above analyses.

6. Immediately activate a plan for emergency opera-
tion and a warning system for downstream residents. Included
in the plan should be provisions for around-the-clock surveil-
lance of the facility by a professional engineer experienced
in the design and performance evaluation of earth structures
during periods of unusually heavy precipitation.

7L Inspect the facility on a daily basis to determine
if the sinkhole development in the crest is an active process
requiring immediate remedial action. Particular attention
should be given to the seepage at the outlet conduit and the
apparent seepage near the toe of the left abutment. This
area should also be cleared of all brush and debris to
facilitate inspection.

8. Monitor apparent movements of the outlet struc-
ture.

BMM/jh
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GAI Consultants, Inc.

Approved by:

A < '\,\ k ‘\\‘,\\.« <‘_( )(_ S

Bernard M. MIﬁaQFin, P.E.

G{ K.
Colonel, Corps of Engineers
District Engineer

Date 3 Ma\' 79
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Overview Photograph of Hutchinson Reservoirs Nos. 1, 2, and 3
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
HUTCHINSON RESERVOIR DAM NO. 1

NDI# PA-214, PENNDER# 26-13

SECTION 1
GENERAL INFORMATION

1.0 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.

1.1 Purpose.

The purpose is to determine if the dam constitutes a
hazard to human life or property.

1.2 Description of Project.

N

a. Dam and Appurtenances. Hutchinson Reservoir Dam
No. 1 is an earth embankment (with an upstream concrete
face) approximately 308 feet in length and with a maximum
height of 33 feet. The embankment reportedly is provided
with a 2-foot thick clay puddle core wall extending 14 feet
below the original ground surface.

The facility is served by a rectangular concrete overflow
spillway with a multiple vertical drop concrete discharge
channel along the right abutment. A 20-inch diameter cast-
iron pipe passing through the embankment serves as a supply
line. Reservoir drawdown control is provided by a l4-inch
diameter cast-iron blowoff conduit which parallels the 20-
inch supply line. The blowoff conduit is valved on the £
upstream side within a concrete intake tower (referred to as
a vault by the owner's personnel).

At the upstream end of the reservoir is a sedimentation
basin and miscellaneous appurtenances which can direct flow 4
(via flash boards) into Reservoir No. 1 and/or into an earth E
and masonry raceway which can carry part of the inflow [
around the reservoir. £ = ;

[

~— o.c
[P\ I

located along Redstone Creek in South Union Township, Fayette 13
County, Pennsylvania. The community of Hopwood, Pennsylvania -
lies immediately downstream while the city of Uniontown is

located to the north approximately three miles downstream of

b. Location. Hutchinson Reservoir Dam No. 1 is &
s
:




the site. The dam, reservoir and watershed are contained
within the Brownfield, Pennsylvania, U.S.G.S. 7.5 minute
topographic quadrangle (see Appendix G). The coordinates of
the dam are N39° 51.3' and W79° 42.4'.

(o1 Size Classification. Small (33 feet high, 56 acre-
feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.l.e).

e. Ownership. Western Pennsylvania Water Company
Uniontown District
72 Coolspring Street
Uniontown, Pennsylvania 15401

. Purpose. Domestic water supply.

i Historical Data. This historical account of
Hutchinson Reservoir Dam No. 1 is based on sketchy and
incomplete state inspection reports available from PennDER
files. The best documentation is from the early period,
spanning the years 1914 through 1919. The decade of the
1920's is represented by seven inspection reports. Between
1930 and 1950, there are only five reports. From 1950 to
present, there is only one cursory report available which was
written in 1961.

Based on the above data, Hutchinson Reservoir Dam No. 1
was constructed in 1887 to serve as a water supply reservoir
for the city of Uniontown, Pennsylvania. The first reported
inspection of the facility was conducted by the Water Supply
Commission of Pennsylvania on September 19, 1914. The
initial inspection revealed seepage at the toe of the dam
near the left abutment and adjacent to the outlet pipe at
the toe of the dam. The spillway was also deemed seriously
inadequate. Consequently, the water company was directed to
enlarge the spillway from a design capacity of 400 cfs to
1170 cfs and to install a weir or weirs to measure the
Observed seepage. 1In 1915, the water company responded by
modifying the facility which increased the spillway capacity
to 990 cfs, but still less than the commission's request.

Inspection reports from 1919 to 1941 recount numerous
occurrences of leakage and remedial work, the most pertinent
of which are discussed below.

In 1919, a small leak through the embankment appeared
near the spillway. This was repaired by backfilling a
portion of the clay puddle core. 1In 1921, a leak developed
through the puddle core wall beneath the spillway. This was
repaired by excavating the fill materials from bengath the
spillway and replacing the clay puddle core wall with a two-
foot thick concrete wall, anchored in rock and extending
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from the right abutment to the left side of the spillway.

At this time, continued seepage was observed at the toe of
the dam on the left abutment and at the outlet pipe. Seepage
on the left abutment was investigated around 1921-1922 when
two borings were drilled from the top of the dam and extended
50 feet below the crest elevation. Subsequent grouting of
these holes failed to reduce the flow.

In the spring of 1928, a leak developed near the top of
the embankment. A trench was dug on the crest behind the
upstream paving to the top of the timber sheeting, which
supports the clay puddle core. An effective repair was made
by replacing the timber sheeting to a depth of approximately
one foot below spillway crest elevation. About the same
time this work was in progress, two test pits were dug
downstream from the toe of the dam to determine the location
of the rock foundation with the idea that at some future
date a cutoff wall might be constructed along the upstream
toe of the dam. Rock was located in these pits at a depth
of 18 feet below the natural ground surface. The 1929 and
1930 inspection reports reiterate the problems of seepage on
the left abutment and from around the outlet pipe.

In the fall of 1930, the clay puddle core wall between
the vault (see Figure 2) and the spillway was opened to a
depth of 20 feet in an effort to stop seepage through the
embankment near the left side of the spillway channel.

As a result of the 1933 inspection, the Water and Power
Resources Board instructed the owner to raise the embankment
on both sides of the spillway as this area was a foot lower
than the normal embankment crest elevation. The Board also
requested that cracks in the spillway abutment walls be
filled with mortar or gunite to prevent saturation of the
embankment. In 1934, the reservoir was drained and "work
was in progress drilling and grouting the foundation, and
tamping clay into the embankment.” The work of raising the
embankment in compliance with the Board's request was also
performed at this time. The 1935 inspection report indicates
that repair work on the structure was satisfactorily completed
and that most of the leakage had been stopped, although a
"sizeable stream" was observed to flow at the outlet pipe.

In 1941, it was determined that seepage from around the
outlet pipe was increasing, however, no additional records
regarding the outcome of this matter are available. The
most recent cursory report, dated July 19, 1961, indicates
that no leakage was observed, the general appearance is good
and that no maintenance is required.

In 1973, or thereabouts, modifications of the intake
structure were made. Specific details regarding these
modifications were not made available for review during the




inspection, however, water company officials did say that
the screen and screen cleaning mechanism were added to the
inlet side of the vault at this time. Furthermore, water
company officials indicated that modifications are contin-
ually being made to the water treatment facility in an
effort to improve service.

1.3 Pertinent Data.

The elevations listed below are based on a recent datum
(spillway crest = 1291.8 feet) provided by the owner.

a. Drainage Area. Local = 0.43 sg. miles (Dam No. 1
only)
Total = 2.42 sq. miles (Dams 1,2,
and 3,
inclusive)

b. Discharge at Dam Site. Discharge records are not
available. The owner's representative could not recall with
any certainty the maximum spillway discharge to date.

Ce Elevation (feet above mean sea level).

Top of Dam = 1294.3 (low point on embankment).
Maximum Design Pool - Not known.

Maximum Pool of Record - Not known.

Normal Pool =~ 1291.8.

Emergency Spillway Crest = 1291.8.

Upstream Portal Outlet Invert = 1269 (Rough
Estimate).

F‘
Downstream Portal Outlet Invert = 1261 (Rough ﬁ
Estimate).

Streambed at Dam Centerline = 1270,

Maximum Tailwater - Not known.

E
d. Reservoir Length (miles). i
Maximum Pool = 0.2 (elevation 1294.3). ;
Normal Pool ~ 0.2 (elevation 1291.8). i

i
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e. Storage (Acre-feet).

Emergency Spillway = 46 (elevation 1291.8).
Top of Dam = 56 (elevation 1294.3).
Design Surcharge - Not known.

£ Reservoir Surface (Acres).

Normal Pool = 4 (elevation 1291.8).
Top of Dam = 5 (elevation 1294.3).
Maximum Design Pool - Not known.

g. Dam.

Type - Earth embankment with a clay puddle core
and upstream concrete facing.

123

Length 308 feet.

14

Height 33 feet (outlet invert to crest).
Side Slopes - Upstream: 1H:1lV (exposed freeboard
zone field measured).
Downstream: 1.5 H:1lV (crest to toe,
field measured).

Zoning - None indicated.

Impervious Core - Drawings indicate that the dam
is provided with a 2-foot thick clay puddle core wall con-
fined with one-inch thick oak plank. The puddle extends 14
feet below the original ground surface along the centerline
section to the top of the dam (see Figure 2).

Cutoff - The puddle core trench serves as the only
embankment cutoff. (A 2-foot thick concrete core wall
anchored in rock was installed in 1921 to provide cutoff
beneath the spillway section.)

Grout Curtain - None indicated, however, histori-
cal records imply some remedial grouting was done.

h. Diversion and Requlating Tunnels. None.

. 3 Spillway.

Type - Uncontrolled concrete rectangular overflow
with a multiple vertical drop concrete discharge channel
located on the right abutment.

S
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Crest Elevation - 1291.8.
Crest Length - 42 feet (field measured).

Fe Outlet Conduits.

1ie Supply Pipe - 20-inch diameter, cast-iron;
length = 110 feet (vault to downstream valve).

Closure - Gate valves in upstream vault and near
downstream toe adjacent to water treatment building.

2. Blowoff Pipe - 1l4-inch diameter, cast-iron;
length = 110 feet (vault to outlet).

Closure - Gate valve in vault and on upstream
extension in small sedimentation basin.

Regulating Facilities - The vault (control tower)
is located on the upstream face and contains three gates
and/or valves for regqulating discharge.

Access - Access to the vault is from the crest of
the dam. Other valves are at ground level.




SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources.

sentatives during the inspection.

b. Design Features.

) ¥ Embankment. Available drawings indicate that
the embankment 1s constructed of earth; however, placement
and compaction procedures are unknown. A drawing issued in
1914 (see Figure 2) shows the original configuration.
second drawing issued in 1915 presents typical cross sections
and an embankment profile for raising the embankment approx-

imately four feet to increase spillway capacity.

The earliest descriptive report pertaining to the
facility was made by the Water Supply Commission of Pennsyl-

No design
reports are available for any aspects of this facility.
Design features, presented below, are derived from two
drawings (see Page 1 of 5, Appendix A), available state
inspection reports, and discussions with the owner's repre-

A

vania on September 19, 1914. This report was prepared 27

years following construction and contains data relative to
the pertinent dimensions of the original facility.
following excerpt is from this report and presumably describes

the condition of the embankment in 1914.

"This dam is an earth embankment with a clay puddle

core wall. It is 300 feet long and has a maximum height of

25 feet. The top of the embankment has a width of about

30 feet with a slope of 4 feet in it away from the reservoir.
The downstream face has a slope of 1 vertical on 2 horizon-

tal. The upstream face has a slope of 1 on 1-1/2 and is
lined with concrete. The clay puddle core wall is in the

upstream portion of the embankment. It is 2 feet thick and
extends into the foundation to a depth of 14 feet below the

original surface of the ground. According to the plan of
the reservior, this wall, for its full height, has 1 inch

oak planks on both sides of it."

p Appurtentant Structures.

a) Outlet Structure and Conduits.

outlet structure (known as a vault) 1s a rectangular, masonry
unit which houses valve mechanisms and a filtration device

for the potable water supply. The unit is located to the
right of dam center and on the upstream side of the crest

7
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(see Photographs 9 and 10). Winch and pulley assemblies
located atop the structure are parts of the screen cleaning
and filtration apparatus. A 20-inch diameter cast-iron
supply pipe passes from the vault on the upstream side
through the embankment to the water treatment building at
the downstream toe of the dam. Flow is indirectly regulated
at the upstream inlet by a 20-inch diameter gate valve
controlling flow into the vault. Just downstream of the
water treatment building a 20-inch diameter gate valve is
used to control flow to the supply system. Below the down-
stream gate valve, the 20-inch diameter cast-iron supply
pipe extends down the creek channel several hundred feet to
a distribution box.

Modifications of the outlet system were made arcund
1973. Specific details regarding these modifications were
not made available for review; however, water company offi-
cials did indicate that the screen and manual screen clean-
ing device (a wire broom) were installed at the 20-inch pipe
discharging into the vault.

b) Blowoff. A l4-inch diameter cast-iron
pipe passes beneath the entire length of Hutchinson Reser-
voir No. 1. The valved inlet to this pipe is located in the
sedimentation pond at the extreme upstream edge of the
reservoir. The pipe passes beneath the reservoir, adjacent
to the vault and through the embankment. This line is
connected to the vault via a "T" coupling and valve. Blow-
off and drawdown can be regulated by the gate valve in the
vault. The outlet of the l4-inch diameter blowoff is located
immediately downstream of the embankment, adjacent the water
treatment building (see Photograph 11).

c) Emergency Spillway. The emergency
spillway at this facility is a rectangular concrete chute
which discharges into a 4-tiered concrete spillway channel
located on the right abutment. At the control section, the
concrete channel is approximately 42 feet in width. The
length of the control section is approximately 30 feet
whereas the total channel length from the inlet to the
plunge pool is about 55 feet. Discharge from the spillway
enters a plunge pool protected on the right by a sandstone
outcropping and on the left by a sandstone block retaining
wall.

C, Design Data and Procedures. No design data are
available for any aspect of this facility.

2.2 Construction Records.

No construction records are available.




2.3 OQperating Records.

No operational records are available.

2.4 Other Investigations.

It is our understanding that the owner has retained the
services of a consulting engineer to make a detailed hydrau-
lic and hydrologic evaluation of all three Hutchinson facil-
ities. The owner refused to provide the inspection team
with a copy of the consultant's report.

2.5 Evaluation.

No formal engineering data are available; however,
sufficient information in the form of drawings and histori-
cal records are available which indicate the facility was
constructed around 1887 and is of antiquated design.




SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. Based on the visual inspection, the
structure 1s considered to be in poor condition. Observa-
tions noted during the inspection indicate numerous defici-
encies exist at the facility which require immediate main-
tenance, repair and investigation.

b. Embankment. The general appearance of the embank-
ment suggests that it is in poor condition. Poor horizontal
alignment, sinkholes on the crest and on the right abutment,
visible movement of the upper portion of the vault and a
history of chronic seepage problems raise doubts as to the
Structural integrity of the embankment. A sinkhole on the
Ccrest measuring three feet in depth suggests internal erosion
of embankment materials (see Figure 1 and Photograph 4) and
movement of the upper portion of the vault (Photograph 10)
suggests differential movements within the embankment.

Considerable seepage and ponding was observed in the
channel adjacent to the treatment building at the downstream
toe of the embankment (see Photograph 11). This area of
seepage has been observed for many years.

A sharply defined seepage channel also exists below the
dam on the left abutment, however, no free flowing water was
observed at the time of the inspection. Seepage observations
may not be conclusive as the reservoir was drawn down approx-
imately 3.6 feet below normal pool (spillway crest) at the
time of the inspection.

The downstream slope of Hutchinson Reservoir Dam No. 1
is seeded in part by crown vetch. The left half of the
slope is partially covered with grass, weeds, and shrubbery.
The crest of the embankment is protected with a well estab-
lished grass cover. The upstream slope of the embankment is
lined with concrete. Although numerous horizontal and
vertical cracks are apparent, the observed portion of the
lining above the water line appears to be intact.

Ce Appurtenant Structures.

1. Outlet Structure and Conduits. As indicated
in Photograph 10, the outlet structure has apparently
rotated and cracked from differential movements in the
upstream slope of the embankment. Valve stems and miscel-
laneous mechanical devices atop the structure are well

10




maintained and, according to the owner's representative,
reportedly are functional. All pipes and valves are sub-
1 merged and not visible.

2. Spillway. Visual inspection found the spill~
way to be in fair condition. The flow surface (see Photo-
graph 5) is good throughout, however, the sidewalls are
deteriorated, exhibiting many cracks. The sandstone block
retaining wall at the bottom left of the spillway channel is
in good condition.

d. Reservoir. The slopes surrounding the reservoir
are heavily wooded and steep with no apparent signs of slope
distress. Sedimentation, observed due to the subnormal pool
level, does not appear significant (see Photograph 7).

e. Downstream Channel. Hutchinson Reservoirs Nos. 1,
2 and 3 occur in tandem within the Redstone Creek valley.
As shown on the Overview Photograph, Reservoir No. 1 is the
lowermost of the three Hutchinson reservoirs (see Regional
Vicinity Map, Appendix G). All three of the structures are
located just upstream of the communities of Hutchinson and
Hopwood, each having many residences and apartment buildings
on the Redstone Creek floodplain (see Photograph 13).

The total number of residences which could be affected
by a breach of Hutchinson Reservoir Dam No. 1 exceeds 20.

Because of the above mentioned considerations, the
facility was given a "high" hazard rating.

3.2 Evaluation.

Observations made during the visual inspection suggest
that the overall condition of the facility is poor. This
conclusion is based on a variety of deficiencies that
include: 1) evidence of movement of the upper portion of
the vault; 2) ponding and seepage at the downstream toe of
the facility; 3) a sinkhole on the crest of the embankment;
and 4) poor horizontal alignment of the crest.

I A 20 T A WD WSy Bacs. ity v R




SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

According to the owner's representatives, there are no
formal operating procedures detailed in manual form that
pertain to the operation of this facility. Discharge to the
supply system can be regulated below the water treatment
building by the 20-inch diameter gate valve. Flow into the
vault is controlled by a 20-inch diameter gate valve on the
inlet side of the vault. The inlet to this pipe is covered
with a fine mesh wire screen. On top of the vault, a pulley
device manually operates a wire broom which clears debris
from the face of the screen. The 20-inch diameter supply
line passing through the embankment is also covered with a
fine wire mesh screen on the inlet end within the vault. 1In
addition to the screen, a wooden box over the screen is
periodically filled with excelsior to provide additional
filtration.

Drawdown is controlled by operating the l4-inch dia-
meter gate valve on the l4-inch diameter cast-iron pipe
passing beneath the reservoir and embankment. Water enter-
ing the vault can be diverted into the l4-inch diameter line
for complete reservoir drawdown. The outlet of the blowoff
conduit is located adjacent to the water treatment building
at the downstream toe of the dam. The valves are operated
by the resident dam tender upon orders of water company
officials.

4.2 Maintenance of Dam.

There are no formal maintenance procedures at the dam.
General maintenance is provided by the resident dam tender
on an unscheduled basis.

4.3 Maintenance of Operating Facilities.

Other than occasionally operating the gate valves, no
regular maintenance is performed on the operating mechanisms.

4.4 Warning Systems.

There are no formal warning systems in effect at this
facility. The water company has authored a publication
entitled, "Emergency Plan to Maintain Safe Potable Water
Delivery to Consumers of WPWCO." The plan includes a listing

12

RIRCSVIPNN - 7'e W R

N

b




of local radio stations, police and fire, etc. The plan
itself makes no provisions for a flood emergency warning
system, but could easily be modified to include one. Cur-
rently, the resident dam tender is charged with the respon-
sibility of informing the proper authorities in the event of
an emergency.

4.5 Evaluation.

The facility is operated by a resident dam tender al-
though no formal operations and maintenance manuals are
available. There is no formal warning system in effect to
protect downstream residents in the event of an emergency;
however, the written emergency plan for safe water supply
could be adapted for such use.
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SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No original design data are available. The water
company has reportedly retained a consulting engineer to
investigate the hydraulic adequacy of the structure. De-
tails of this investigation were not made available to the
inspection team.

5.2 Experience Data.

No records of discharge data are available at the
facility.

5.3 Visual Observations.

On the date of inspection, no conditions were observed
that would indicate that the outlet pipe and spillway would
not operate satisfactorily within the limits of their design
during a flood event.

5.4 Method of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U. S. Army
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-1 program
developed by the U. S. Army Corps of Engineers, Hydrologic
Engineering Center, Davis, California.

The Modified HEC-1 Program is capable of performing two
basic types of hydrologic analyses: (1) the evaluation of
the overtopping potential of the dam; and (2) the estimation
of the downstream hydrologic~hydraulic consequences result-
ing from assumed structural failures of the dam. The 5
computational procedures typically used in the dam over- :
topping analysis are as follows: b

a. Development of an inflow hydrograph(s) to the i
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed
would overtop the dam.
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. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The
results provide estimates of the peak discharge,
time of the peak discharge, and the maximum stage
of each routed hydrograph at the downstream end of
each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of
the dam is typically performed as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

c. Development of a failure hydrograph(s) based on
specified breach criteria and normal reservoir
outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide esti-
mates of the peak discharge(s), time(s) to peak
and maximum water surface elevation(s) of the
failure hydrograph(s) for each location.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with
procedures and guidelines contained in the National Guide-
lines for Safety Inspection of Dams for Phase I Investiga-
tions, the SDF for this facility ranges between the 1/2 PMF
(probable maximum flood) and the PMF based on the relative
size (small) and hazard potential (high) of Hutchinson
Reservoir Dam No. 1. Due to the extensive downstream hazard
potential and the requirements of the upstream reservoirs,
the SDF for this facility is considered to be the PMF.

b. Results. Although this report deals specifically
with the analysis of Hutchinson Reservoir Dam No. 1, the
effects of the upstream Reservoir Dams Nos. 2 and 3 were
also considered since they presently control the inflows
into Reservoir No. l. The dams were investigated such that
Reservoir No. 3 was initially empty (as has been the case
since 1974), and Reservoirs Nos. 1l and 2 were initially at
their normal pool or emergency spillway elevations (although
at the time of inspection both reservoirs were partially
drawn down). The effects of the existing raceways around
Reservoirs Nos. 1 and 3 on inflows and outflows were taken
into account via the discharge rating curves of the respective
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dams (Appendix C, Sheets 10-13 of 17; and Appendix C-1,
Sheets 14-15 of 15). Also, the actual estimated storage-
elevation relationship of Reservoir No. 2 was modified in
order to compensate for the discharge over the left bank of
its dam into an adjacent watershed which occurs once the dam
is overtopped (Appendix C-1, Sheets 24-29 of 29). All
pertinent engineering calculations relative to the analysis
of the Hutchinson Dams System are provided in Appendices C
and C-1.

Overtopping Analysis (using the Modified HEC-1 Computer
Program) of the dams in series indicated that the emergency
spillway(s) of each dam could discharge only a small frac-
tion of the PMF prior to overtopping. In particular, Dam
No. 3 passed approximately 37 percent of the PMF before
overtopping, Dam No. 2 passed about 27 percent of the PMF,
and Dam No. 1 passed approximately 33 percent of the PMF
(Appendix C, Summary Input/Output Sheets). Analyzed indi-
vidually, the spillways of Dams Nos. 1 and 2 would be less
adequate than stated above, since the effect of an upstream
impoundment on a downstream reservoir is to attenuate the
potential inflows into, and thus the outflows from the
downstream reservoir. Therefore, if Dams Nos. 2 and 3 were
ignored in the analysis or removed from the system, the
overtopping of Dam No. 1 would occur at a lower percentage
of the PMF than reported above. In either case, Dam No. 1,
as well as Dams Nos. 2 and 3, has a high potential for
overtopping, and thus for breaching, due to its structural
condition (see Section 6 for the structural evaluation of
Dam No. 1).

Since none of the three dam facilities of the system
could safely pass at least a flood of 1/2 PMF magnitude (the
SDF on each of the dams is the full PMF), the possibility of
failure of each of the dams under 1/2 PMF conditions was
investigated (in accordance with ETL-1110-2~234). It must,
however, be understood that it is difficult, if not impos-
sible, to determine exactly how or if a specific dam will
fail. Therefore, several possible alternatives were investi-
gated. Again, the dams were evaluated in series so as to
ascertain the overall effect of the present system on the
downstream population in the event of a severe storm.

F TR

The Modified HEC-1 Program was used to generate the {4
possible results of dam breaching due to downcutting by the
overtopping waters. Breaching due to piping could not be !
analyzed directly.

i

It was assumed, for the purpose of analysis, that j
breaching would begin once the reservoir water level reached ;
the top of dam elevation of each of the dams. This assump- ;

tion was based on the opinion that any amount of overtopping
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can potentially fail an earth dam, since there are so many
unknowns that can contribute to the failure process, and

in the particular case of the Hutchinson dams, all are of
questionable structural integrity. Breaching the dams at
their respective top of dam elevations yields minimum down-
stream consequences due to failure under 1/2 PMF conditions
since, the volumes of water behind the dams will be at a
minimum when failure begins (if one assumes that a dam would
not fail unless overtopped). However, failure of any of the
dams could occur prior to overtopping due to the structural
conditions of the dams. That is, failure of each of the
dams due to piping under higher than normal heads is a
possibility. Dams Nos. 2 and 3 have concrete core walls
which may be considered to add to the overall stability of
the dams when overtopped. Dam No. 2 is, however, visibly
misaligned and replete with structural irregularities and a
history of seepage problems. All of these deficiencies
suggest that the integrity of the present corewall at Dam
No. 2 is questionable. Similarly Dam No. 3 is beset by
problems the extent of which have prompted the owner to
maintain the reservoir drained indefinitely until further
studies of its present structural integrity can be com-
pleted. An additional overall assumption was that the
breach sections would propagate downward to depths equal to
the heights of the respective dams (56 feet for Dam No. 3,
47 feet for Dam No. 2, and 33 feet for Dam No. 1), since the
impounded streams should tend to seek the previous equili-
brium levels which they had attained prior to the construc-
tion of the dams (if at all possible).

Two sets of breach section geometry were evaluated for
each of two failure times (Appendix C, Sheets 14-15 of 17).
The two sets of breach sections chosen were considered to be
the minimum and maximum probable failure sections. The
minimum section for each dam was triangular in shape with
very steep side slopes (1/2H to 1lV) and a zero bottom width.
The maximum section for each dam was trapezoidal in shape
with side slopes representative of the estimated side slopes
of the valley walls adjacent to the individual dams, and
bottom widths equal to the estimated valley widths along the
center lines of the individual dams. The two failure times
(total time for each breach section to reach its final
dimensions) under which the minimum and maximum sections
were investigated were assumed to be near instantaneous
(15 minutes) and prolonged (4 hours), so that the possible
lower and upper limits of this most sensitive variable might
be evaluated. The near instantaneous failure time was
thought to be realistic if the concrete core walls of Dams
Nos. 2 and 3 were indeed in poor condition and/or major
piping channels developed prior to and during the early
stages of downcutting. The near instantaneous time of
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failure could also apply if the coicrete core walls of Dams
Nos. 2 and 3 were truly in good condition, and could support
the respective structures while the downstream toes of the
dams were eroded away by the overtopping waters. In such
cases, failure by instantaneous overturning of the concrete
core walls could occur. The prolonged failure time was
thought to be on the optimistic side (with respect to the
dams) , but still possible at least for Dams Nos. 2 and 3 if
their concrete core walls were actually only in fair condi-
tion (some cracks). In these cases, the downcutting of the
dams would probably be controlled by the slow rates at which
the concrete core walls could be broken up and removed in
chunks. :

In addition to the above breach conditions, an average
or more probable set of conditions was analyzed. These
conditions were such that the breach sections were defined
by side slopes of 1lH to 1V and bottom widths intermediate
to the minimum and maximum breach widths previously stated.
The failure times for Dams Nos. 2 and 3 were assumed to be
longer (2 hours) than that for Dam No. 1 (1 hour) due to the
probable resistance of their concrete core walls to quick
downcutting. The clay puddle core of Dam No. 1 should offer
no such resistance.

Regardless of the assumed breach geometry or failure
times (and under the "top of dam" initial breaching eleva-
tion assumption), the dams always breached in the same
sequence. That is, Dam No. 1 failed first, and was followed
some time later (about 2 hours) by the failure of Dam No. 2,
which was followed a short time later (about 5 minutes) by
the failure of Dam No. 3 (Appendix C, Sheet 16 of 17).
Further, the same ultimate results were obtained for each
set of breaching conditions. Simply stated, the failure of
one or more of the dams of the system will significantly
increase the estimated non-breach downstream water surface
elevations, and thus, the probability of additional loss of
life and property damage. A supplementary consequence of 3
the system is that the possible failure of an upstream dam
prior to overtopping (for reasons mentioned previously) will 3
most probably cause the failure of a downstream dam. |

The near instantaneous failures produced the largest
peak outflows and corresponding downstream water surface 3
increases, while the optimistic (with respect to the dam) b
prolonged failures resulted in much smaller, although still
significantly high, relative peak outflows and downstream
water surface increases (Appendix C, Sheets 16-17 of 17).

Lk

The average or more probable mode of failure provided
peak breach discharges of 6000 cfs, 7700 cfs, and 8100 cfs
from Dams Nos. 3, 2, and 1, respectively. Downstream water
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surfaces increased by 5.7 feet (above the maximum 1/2 PMF
water surface elevation) at a section located 250 feet
downstream of Dam No. 1, and by 5.8 feet (above the same
datum) at a section located about 1500 feet downstream.
Even when the system of dams was analyzed such that breach-
ing would not begin until the dams were overtopped by

six inches of water, the same approximate system results
were obtained for the more probable type of failure (Appen-
dix C, Sheets 16 and 17 of 17, Plan 6). The only major
differences between the two sets of results analyzed, was
that for the 6-inch failure criterion analyzed, all of the
dams failed within 15 minutes of each other. In any event,
as can be seen on the Regional Vicinity Map (Appendix G),
the many homes located on the floodplain immediately below
the dams would be significantly affected by the dam failures,
especially if one considers not only the increase in the
height of the breach floodwave, but also the increased
momentum that the larger and probably swifter moving volume
of water would possess.

Although Reservoir No. 1 is presently only a part of a
larger system and was analyzed as such, some approximations
can be inferred from the system results as to the downstream
effects of the "removal" (by way of estimating and eliminat-
ing the increased Dam No. 1l outflows due to upstream breach-
ing) of one or both of the upstream dams. If, perhaps
Reservoir No. 3 was "removed" from the present system, the
specific result of the combined failures of Dams Nos. 1 and
2 would be to raise the maximum 1/2 PMF water surface eleva-
tion at the section located 1500 feet below Dam No. 1 by
about 3 feet according to the more probable breach analysis.
This increase in water surface was determined via the inter-
polated water surface elevation corresponding to the esti-
mated maximum Dam No. 2 breach outflow of 3600 cfs. The
3600 cfs flow was approximated as the largest difference
between the actual computed breach outflows from Dam No. 2
and the estimated Dam No. 3 contributions to the Dam No. 2
outflows. Since Dam No. 1 fails about 2 hours before Dam
No. 2, it will have reached its maximum breach dimensions
prior to the inflow of the 3600 cfs and will cause very
little attenuation of the flow. 1If both Dams Nos. 2 and 3
were "removed" from the system, the immediate results of the
failure of Dam No. 1 alone would be to increase the base
elevation at the most downstream section by about 0.2 feet
based on the more probable breach analysis. This increase
was determined via the interpolated water surface elevation
corresponding to the maximum Dam No. 1 breach outflow of
1750 cfs (which occurs prior to the failures of Dams Nos. 1
and 2). Although this slight increase in the downstream
water surface might not seem to be significant, the increases
resulting from the two possible near instantaneous failurg
conditions are significant. In particular, the increase in
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the base elevation resulting from a near instantaneous
breach of Dam No. 1 with minimum section dimensions would be
about 1.7 feet (based on the maximum breach outflow of

2950 cfs), and that with maximum section geometry would be
about 3.5 feet (based on the maximum breach outflow of

4640 cfs). These breach outflows were unaffected by the
failures of Dams Nos. 2 and 3. Therefore, whether con-
sidered alone or, more correctly, as a part of the existing
system, the failure of Dam No. 1 is highly possible and will
most probably lead tc increased loss of life and property
damage in the downstream communities.

5.6 Spillway Adequacy.

As presented previously, under existing conditions
Hutchinson Reservoir Dam No. 1 can safely pass approximately
33 percent of the PMF prior to overtopping. Should a
1/2 PMF-size event occur, the dam will be overtopped and, in
all probability, will subsequently fail, endangering the
population of the downstream communities. Therefore, the
spillway system of Hutchinson Reservoir Dam No. 1 is deemed
seriously inadequate.

20




| SECTION 6
| EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on the visual inspection, the
embankment appears to be in poor structural condition.
Seepage near the outlet pipe continues despite efforts in
the past to control it. The upstream face of the dam is
cracked and very irregular. A sinkhole is evident in the
crest of the embankment to the left of the gate house.

b. Appurtenant Structures. Based on the visual
inspection, the remainder of the facility appeared to be in
fair condition. The concrete spillway surface showed no
evidence of significant deterioration or damage although the
spillway walls exhibited numerous cracks. The upper portion
of the valve chamber, as shown in Photograph 10, has rotated,
possibly from movements within the embankment. The outlet
works could not be observed closely as both conduits were
buried or submerged. The outlet of the l4-inch diameter
blowoff conduit was submerged in a pool formed by seepage at
the downstream toe of the embankment (see Photograph 11).
Below the dam, the water treatment building, chemical storage
shed, a 20-inch diameter supply line valve pit, and related
facilities are in good condition. The inlet control mechan-
isms and screen clearing device are reportedly in good
working order.

6.2 Design and Construction Techniques.

No records are available detailing the methods of
design and construction.

6.3 Past Performance.

No formal records of past performance are available
from the owner; however, historical accounts and inspection
reports available from PennDER files recount a history of
seepage (possibly piping) and remedial work. These included
grouting, installation of a section of concrete cut-off wall
and several attempts to replace sections of the clay puddle
core. Field inspection revealed an irregular upstream
crest, a sinkhole in the crest, and seepage or evidence of
seepage in previously recorded areas, with the pool level
below the spillway crest approximately 3.6 feet. In summary,
the available information and field inspection indicate a
history of poor past performance.
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6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and is thus
subject to minor earthquake induced forces. Since no records
of construction materials or techniques are available and
since the structure has a history of excessive seepage both
beneath and through the embankment, it is possible that even
minor earthquake induced dynamic forces could be significant
at high pool levels. However, no investigations or calcula-
tions were performed to confirm this opinion.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection, operational
history and hydrologic and hydraulic analysis indicate that
the structure is in poor condition. Apparent rotation of
the outlet structure, uneveness of the upstream face and a
sinkhole in the crest suggest possible internal piping
problems which are possibly active under normal pool con-
ditions. Records of past performance show numerous problems
related to seepage both under and through the embankment
during its 91 year life span.

Hydrologic and hydraulic calculations indicate that the
existing reservoir and spillway system will pass only 33
percent of the PMF before overtopping occurs. Under 1/2 PMF
conditions, it has been determined that the embankment will
be overtopped leading to failure and a significant increase
in the hazard to loss of life downstream. As the facilities
hazard rating is "high", the present spillway condition is
assessed as being seriously inadequate.

The inadequacies of the spillway and evidence of pos-
sible internal piping are deficiencies of such a nature that
if left uncorrected could result in the failure of the dam
with subsequent loss of life and/or substantial property
damage. Thus, the facility is considered unsafe. Failure
does not appear imminent under the conditions which existed
at the time of inspection; however, a detailed emergency
operation plan and warning system should be immediately
activated which includes around-the-clock surveillance
during periods of unusually heavy precipitation by a regis-
tered professional engineer experienced in the design and
performance evaluation of earth structures.

b. Adequacy of Information. The available data are
considered sufficient to make an accurate assessment of the
facility. A detailed hydrologic and hydraulic evaluation of
all three Hutchinson facilities has reportedly been prepared
by a consultant retained by the owner. This report was not
made available for review and could possibly aid to more
accurately evaluate the facilities.

Co Urgency. Detailed evaluation of the facility and
implementation of an emergency operation plan, warning
system, and around-the-clock surveillance during intense
storms should be initiated immediately.

d. Necessity for Additional Investigation. The owner
should initiate the following investigations:
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i % A subsurface investigation to determine the
condition and engineering properties of the embankment
materials and an assessment of causes of sinkhole develop-
ment in the crest.

2. A hydrologic and hydraulic evaluation in-
cluding effects on downstream developments if the facility
is breached or removed from the system which includes
Hutchinson Reservoir Dams Nos. 1, 2, and 3.

7.2 Recommendations/Remedial Measures.

a. Facilities. It is recommended that the owner:

1. Perform a detailed hydrologic and hydraulic
evaluation of the facility including an assessment of
downstream effects from breaching or removing the embankment
from the system which includes Hutchinson Reservoir Dams
Nos. 1, 2, and 3.

2. Perform a detailed subsurface evaluation to
determine the cause of sinkhole development in the crest and
the in-situ properties of the embankment materials.

3. Perform a stability and seepage evaluation of
the embankment under all possible operating conditions
utilizing the results of Item 2 above.

4. Determine the extent of apparent structural
distress in the outlet structure.

e Take appropriate remedial actions based on
the results of the above analyses.

b. Maintenance and Operating Procedures. It is
recommended that the owner:

h 2% Immediately activate a plan for emergency
operation and a warning system for downstream residents.
Included in the plan should be provisions for around-the-
clock surveillance of the facility by a professional engi-
neer experienced in the design and performance evaluation of
earth structures during periods of unusually heavy precipi-
tation.

s Inspect the facility on a daily basis to
determine if the sinkhole development in the crest is an
active process requiring immediate remedial action. Parti-
cular attention should be given to the seepage at the outlet
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debris to facilitate daily inspection.

structure.

pparent seepage near the toe of the left
rea should also be cleared of all brush and

i Monitor apparent movement of the outlet
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CHECK LIST . NDI ID #__pa-214
HYDROLOGIC AND HYDRAULIC
PENN DER ID #_26-13
ENGINEERING DATA PAGE 5 OF 5

SIZE OF DRAINAGE AREA: _Local = ,043 sq. mi.: Total = 2.42 sqg. mi

ELEVATION TOP NORMAL POOL: 1291.8 STORAGE CAPACITY: 46 ac-ft.

ELCVATION TOP FLOOD CONTROL POOL: = STORAGE CAPACITY: -

ELEVATION MAXIMUM DESIGN POOL: = STORAGE CAPACITY: -

ELEVATION TOP DAM: 1294.3 STORAGE CAPACITY: BE amath

SPILLWAY DATA

CREST ELEVATION: 1291.8.

TYPE: Concrete channel
CREST LENGTH: 42 feet

(Measured from upstream embankment face

CHANNEL LENGTH: feet. op |
in the discharge channel) |

SPILLOVER LCCATION: _Ri_gh_f_a_bn_tment‘ ‘
NUMBER AND TYPE OF GATES: _ None.

QUTLET WORKS
TYPE: l4-inch CIP blowoff.
LOCATION: _Left of emergency spillway,
ENTRANCE INVERTS: __1269 (rough estimate)
EXIT INVERTS: _1261 (rough estimate)

EMERGENCY DRAWDOWN FACILITIES: vyalved at intake.

HYDROMETEOROLOGICAL GAGES

TYPE: Rain gage

LOCATION: _ Between Dam Nos. 1 and 2.

RECORDS: Dpaily records available at owner's Uniontown office

MAXIMUM NON-DAMAGING DISCHARGE: _Not known.




APPENDIX B
CHECK LIST - VISUAL INSPECTION

2 T T TN S e SRt s oy




SY¥Y3HLO

vid
sl

00:T 9 o0G 3I¥NLYYILWIL
TeUOTSEOD0 /M 3ISBDIDAO

GBTH A¥09VLVD QY¥VZVH

93139Aeg

g 40 1 39vd

ALNNOD

R e sy 1

reea—

opuelio ‘r

SWePYOW ‘M

SIALILVINISIALIY ¥INMO

"A°STH ¥/N

THTEN z°8821

UTOT®UTIW ‘W g A8 430¥023¥

jxuodg 1 -°d
TlrTyy *H A
SI9TYL ¥ °9
TYS[RYDTW ¥ S
uiteN °‘d °C
utoTeYTW "W °€

T3INNOS¥3Id MOILI3LSNI

NOILJ3dSNI 40 3WILl 1V ¥3LVMIIVL

NOIL1J3dSNI 40 3IWIL 1V NOILVA3T3 7ICCd

31zztap Iybrt ¥YIHLVIM

8.6 19290300 9 NOILJI3dSNI

TTews 3ZIS

€1-92 HY3CNN3d

vic

PESd-ic Wva

Vd §IGN

eTUBATASUUSd 3LYLS T'ON weg 1TOAI9S3ayY uosutyding Wvd

1 3ISVHJ
NOILJ3dSNI TVNSIA
LSIT AJ3HD

(S)31va

40 3dAlLl

30 3WVN



*swatqoad aTqeadT3Iou ON - °*M°O

WYQ ONY AVMI11dS
‘IN3IWLNEY ANV LN3W
-3NVEW3 40 NOILONNP

_ *JeTnbaiaT pue poldORID
AToATSus31x®@ ST 3Byl 93910U0D0 Y3TM paoe3 sT adors weaalsdn °*deadta onN

S3INT1VI dVIdIY

‘weaxjsumop o3 weaxjisdn jusdaad (T padols ST 3S8I0 JusBunDjUEqUF
*20e3 weaxlisdn ayjz buore Jusaptad LArxernorixed ({IefnbaIAT - [LIUOZTIOY
J00J-T Po9O0X® JOU Op S3IUSWSTIFIOS PIAISSO wWnNWIXew {poob - TeoT3aap

1S33¥0 3HL
40 IN3WNOITV TVINOZ
=I¥Y0H ANV IVIILY¥3A

*uoseax jusaxedde

ATtpeax ou 103 eaae sTy3 utr padump udaq aaey [TTF uapel stadap Jo
sjunowe Terjuelsqns - *umoxbasaano pue pautejurtew A7xood sT eaae aernorixed
sTy3 ‘Ar3ussaag “-uotsox® 3sed 03 arqeangralie Arqrssod aie 3eysy
saT3TaeInbaxar sAerdsTp Jusunge ay3z IeSU Julujuequd IY3 JO IPTS 3IFOT

S3d071S IN3IWLNBY
ANV LN3IWINVE8W3 dO
NOISO¥3 ¥0 INIHONOTS

*paAIaSqO BUON

301 3H1 AdNOA3d
J0 LV ININIVAD
JO INIW3AOW TVNSNNN

*POAISSQO SUON

SAIVAD 3IVIINS

PIC - vd #1aN SHYVYWIY ¥O/ANVY SNOILVAYISEO

W3Lll

8 40 7 39vd

INIWINVEW3




*Aemadel pue ITOAIISaI 3yl usaaMmilaq Jusawuuequs ayjz Jjo weaxisdn 3993
IeISA3S BUTT3I0YS IYHTI aYy3 Huole pa3pOO] POIDAODSTP SEM STOUJUTS ISTTeuws
-‘puooas y c-watqoad Hutdid e y3ztm pajeroosse aq Aew 3T ‘I9A8MOY ‘umouy
JOU ST 9TOYNUTS STY3 JO UTLTIO BYJL °2aIn3dNI3s aye3jur ayl jo 33a1 ay3

03 3933 06 Aro3jewtxoadde 3sa1d Juswuequwe aYjl buole pajzed07 ST STOYNUIS ¥ SATOMANIS
Aem111ds JO 203 3B pPOAIISqO UTeap OSTT3 ID9JBWeTIp Your-j SNIVYQ
. ¥303033Y
R, GNY 39Y9 S471S
*s7ood 19ybTy 3B JUSPTAD B9q pInom abedsss sdeyasad -ysnaq

pue s2213 ua[IeJ °92Y3 MOT3Q PaAIdSO Sem [eTI923PW BUTJ JO JuUNOWE JUELDTITU
-bTs ® ‘uoT3Tppe Ul “°*UOT3TPuod dwep e UT PuUnNOj sem eaie 3yl ‘uoridadsut

ay3 butanp paaaasqo sem abedsas ou ybnoyiz [y ‘-IJuswinge 3I8T aY3 Ieau
203 weaxjsumop aYy3 buole paaxasqo sem abedass Ised Jo 9DOUSPTAD BTQISSOg

39vd33S
379V3IJTL0ON ANY

‘usape] STaIgap pue umoabisdao Afieaausb
ST eaaxe ayL *jusuuequa a9yl JO 3Sa1 ay3j se d99a1bap swes ay3z 03 pauTejureu
jou a1e puokaq A[93eIpauWT BaIe 203 purp Jusuuequs 3yl JOo SPpTS 3IST aYL

‘uotjoadsurt
ay3 3o Aep 9y3 uo Tewiou ueyl I1amol ATTerjuelsqns aq o3 punoj sem [ood 3yl
 I9A9MOY ‘20B3 JUSUN{UPqUS WE3I3SUMOP 3Y3l Huole paaIasqo aiam seaxe dwep ON

(SLINV1d d¥3Q ¥0 HSND
NOILYL3IO3IA ¥VINO3¥AI
SY3¥V dWva

P12 - vd BIAN SAYVYWIY ¥O/ANY SNOILYAYISEO

-
W3lI

8 J0 ¢ 39vd

INIWANYEW3I




*OUTPIING QuSWIPDI] JIDIPM SYL JO WPIASUMOP 3snf JUTT 2yl uo

9ATeA 93eb I933WETP YOUT-QZ © OS[E ST 9I3YJ] °9IN3ONIIS 3Yy3 JO 3INO pue
O3uT MOT3J BuT[[0I3UOD saATeA 23eb I93aweTp Your-Qz om3z Aq 3[nea ay3
uty3lTM pajernbax st aury A1ddns ayy ‘wea3l uorjzoadsur ay3z jo soussaid ay3
ut pajerado jou axam A3y3l ‘I9A9MOY ‘TeRUOTIOUNI 9 O3 SBATRA ay3x s3zodsax
I9umMo 3yl “*AemrTds 3yl Jo 3JS[ 9Y3l 03 3JuUSWUERqUWD 3Y3 3JO 20eJ wearzsdn
9y3 buore pa3edO[ 2IN3ONIIS SYPIUT 9Y3 I PIATEA ST 3ITNPUOD JJOMOTQ 9YJL

IN3W4IND3 TVYNOIL
-vY3¥340 ANV (S)3LVv9

‘paqueails [eanjenN

I3NNVHD 1371Nn0

*juaujuequa a3yl 3Jo 303
weaxjsumop 3yl 3e burprTng Jusw3lesaIl IS93EM 3Y3l 03 ‘JUsujURqUSD ay3 ybnoays
‘3Tnea 3yl woxy sassed Arpojzodsx adtd Arddns uoar-3sed 193sWeTIp YoUTI-QZ ¥

‘paA13sqo A[Tpeal jOou sem pue I93EM JO SaYOUT T[eaaaas Aq uorioadsurt
2yl 3o Aep 3ay3z uo psbrawqns sem FITOPUOD JYJL °*IDIIUSD Juauuequs 3JO IybTI
3yl O3 903 weaa3sumop 3Yy3 3e sabaeyostp a2d1d UOIT-3SEO I93BWETP YOUT-HT

JINLINALS 1371N0

*s10309dsut aje3s Aq pajzrodax
L1snotaaad usaq pey warqoad ay3z eyl Moys soTTJ YIAQUUSJ WOIF S[qe[TeAe
UOTJPWIOJUT ‘pPIAIaSqO seMm abedoas afqeuradsTp ou ybnoyaz[y °3ITnpuod ayjz
punoze 10 utr sbedssas Jo 3ITnSSI Iyl 9q PINOO UOTIepPUNUT Y] ‘uot3zoadsur oyl
butanp wea3 pra13 ay3z Aq psI93UNOOUS USIYM pabrawqns SeMm 3TNPuocd 332[3IN0 3Y3I
Jo pua 3breyostp 3yl °pPIsodxs 31 FTNPUOD 3IBTINO JO SIDOLIINS 939IOUO0D ON

(s3ov4ANns
313¥IONOD 40 5NI
-77VdS ANV SNINOVYD)
1INANOD 13711N0

*JusWURqU

3yl jo aoe3y wesarisdn ay3l buore 193ua80 wep Jo IYHTI SY3 03 pPa3eoO0[ ST ITUN
?yy °*4Atddns 193em arqejzod ay3j I0J 9OTAIP UOTIRIITTI © pue saury Arddns
pue JJOMOTq 3yl I0J SWSTURYOSW SATPA SI3SNOY 3INIONIIS IYBJUT 3Y3l ‘SaaTlel
-uasaidax s,19umo 3yl Aq 3Tnea e se 03 paiazay °*paubrrestu A[QISTA ST pue
3Tun e se pajelox sey 3993 9 do3 !{uoT3Tpuod 107d UT 3IN3oNnIys LAxuosey

3JNLIONYLS 3AVLINI

- VYd #1A0N SHAVWIY YO/ANV SNOILVAY3SEO

W3ll

11Nn0
8 40 + 39vd TSV o




*3UON
S3LYO ADNIOA3IW3

*STeAIS3UT 3003-8 o3euwixoaxdde 3je paoeds
sawexy arbue aat13y Aq pejroddns st 96pTaq BYJL °3ISDID BY3 JO WEDIISUMOP
] 39937 Mma23 e Tauueyd AemTrds oyl sueds abpraq jyuerd poom ybry 3003-f V¥ S¥31d ANV 3901d8

*903 juSunjuequie WeSI3SUMOp 3yl je
wesx3ls ay3z buryoesa aix0zsq sdoip TeOTIISA InOojy x9A0 passed sT 9HIRYDSTIQ

*939I0U0D JO PO3IONIISUOD STTEMOPTS pue IOOTF Y3ITIM Tauueyd Jeinbuelzosy 13aNNVH) 39¥VHOS1a

71004 39NNTd

Bt NISVE ONITTILS

*90USPTAd UT s3OeID AuPW YITM UOT3ITPuoo Iood U 3I STTEMIPTS

*UOT3ITPUOD pPoOH UT ST IOOTJ Tauueyd STIVM3AIS ANV

TA3NNVHD AVMATITIdS

¥/N
T3INNVHD HOVOYddY

"UOT3ITPUOD ITeJ UT TOUURYD ©39IOUOD | NOILIANOD ONV 3dAL

v1z - Vd BIGN SHYVWIY_JO/ANV_SNOILVAYISEHO W3LI
8 40 S 39Vd AVM1T1dS AIN3IO¥3W3




~—

\Sads

T3NNVHD 39¥VHISIA

¥/N

3YNLIONYLS 137100
¥/N T3INNVHI HIOVOYddY
¥/N

NOILIONOD OGNV 3dAl

PI1C -~ Vd #IAN

SHIVWIY J0/ANV SNOILVAYISHO

W31l

g8 40 9 39vd

AVMI11dS 3JADIAY3S

it (s M




T e T —"

S¥3HILO

*2UON

*UON
S¥313W0Z31d
*9UON
SYI3IM
*QUON
* ST13M NOILVYAY¥3S80
SA3AINS

NOILVIN3WNANOW

51z - Vd FIGN SYYVW3d Y0/ONV_SNOI1VAY3SH0

W3ll

g 40 [-39vd NOILVLIN3WNILSNI




s

Vol 100 4 o L v o e S T

"08-09 - uorjerndogq

‘T "ON weg ITOAISS®Y UOSUTYDINH JO yodeaiq e Aq pa3oajie aq A[rses pInod
- sawoy @z 3Iseal IV "ITOAISSSI 3yl JO weaxjsumop 3snl urterdpoori ay3
buote pesjeoorl aae poomdoH pue UOSUTYD3NH JO SI3TFTUNWUOD =3} JO SUOTIIOJG

NOIlvindod
ANV S3WOH 40
YIBWNN ILVYWIXCYIIY

*pe3saaxoy Artaeay pue doajs

A3TIVA
T3INNYHD
:S$3d07S

*padoTa2Adp pue paIea[d
ATTerjuelsqns uaaq sey wo3l3joq 3yl STTYM pa3saiog ATtaeay axe sadols sopIs
*Ao1TeA 9pPTM 3003-GLT

(°213 “s1ys83a
‘SNOILINYLSE0)
T3INNVHD WY3YLSNMOQ

*ITOAIDS3I
9yl 3o saydeax weaxlsdn ay3l Huole pPaAISSUO SEM UOTIRIUSWIPIS JURDTITUBTS NOILVINIWIQ3S
"pa3saioy Artaesy.pue deais m_o>mwwww4m
VIiZ- vd #1aN SHAYVWIY YO/ANV SNOILVAYISEO W3Ll

8 40 8 39vd T3NNVH) WY3YLSNMOQ ANV V3IYVY YI0AY3ISIY




APPENDIX C

HYDROLOGY AND HYDRAULICS
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EMERGENCY SPILLWAY CAPACITY

RECTANGULAR SPILLWAY SECTTION WITH

CRITICAL FrLow CONTROL

CONTROL SECTION ¢ (NOT TO SCALE)

MAX DFPTH

TN CwTROL
SECTTION

182 Ym

77— — MIN. ELEVATTON
N\ oF OAM: 1347.6'

— ELEVATTION OF Sw CREST

VL))

TR
= (34S.9
sl

bt
| 507 awW

NOTE: SPTLLWAY ELEVATTON O08TAINED FROM FIGURE 3, AMENOIX F. ALL OTHER MEASUREMENTS

08TAINEY) TN FTELD

DEPTH AT THE CONTROL SECTTOAN.

(eer 12)

)
o Yar L@'= Yoo ’{3

SUPERCRITICAL FLOW IS ASSOMED LELOW THE SPTLLWAY CEREST
WITH THE WATER SURFALE PROFTLE PASSING THROVGH CRITICAL

ENERGY BALANCE BETWEEN RESERVOTR AMD CoNTROL SECTION :

LT A 0 _“,l. (/]
(3
Ym ¥ ﬂz’/'.: Yg ar "';’5 +}{ WHERE ¢ Up® RESERVOTR APPROACH

VELocETY (AUumrp nEsLICTELE
Yot CATTICAL CoNTROL SFCT.DEPTL
Ve CRTTICAL CovRoL SECT.
| VELoEITY
H_T HEAD Loss GETWEEN
THE RESERVOTR ENTRAACE
TO THE SPTLLWAY AND
THE CoNTRPOL SELT,
(ASSOMED NEGLICTELE)




SUBJECT DAM SAFET TNSPECT ToM
(—_ﬂ CONSULTANTS

HuTeHisop) — KESER) o R # 2
By __KFY _ oare _l0-/92-78 PROJLNO. _78-6/7- 245"

cHkp.BY___ KWL pare ~-24-1 SHEETNO. 7 of _29

Engineers  Geologists  Planne
Environmental Specialists

THE CATMICAL VE\.oc,wy \N & RECTANGULAR SECT\ON

\S &\VEN B)l : %= fga¢ (Rﬂ’» \3,91\'4\)

FICTHERINOR € Fok 4 2ecTaw) GutAR C HALNEL o

SPELIFIL ENERGY * Yoz LSy (Res \s,e\ms)

LBFT = LSye
CTIANA

L. THE CRITicat VELOC/TY 1S5:
z
Vc > Y¢( 9 )

Ve: fi)g
i /-\-/‘—3 e

THE Frow CAN BE ¢Accutated : @)= VA
THE ARER 'SI W(Ye) = 507 (12)+ é084 Frt=Ae
Qc.’ MAX 1M UM .SP\I.LWA-/ cHPﬂC,\T/

¢® (6'ZZY60.8‘7> £ 376 esc (sy 380 css)
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SUBJECT NAM SAFETY INSPF;C'TIOM

MHuTckin)sand LRESER L 2 ﬂ
oy __KFV _ oare 10-/8-78 PROJ.NO. _78- 17- 218 [ CONSULTANTS,
owo.0y_KC_ oare loo W-T8 sweetvo. B OF_Z1 courenmens Spocali

THE CRITICAL SLoPE (aN BE FoUND ABY UsSE or

THE Miynivg Fermueq ., Se* /-n S:? )

/<

( .
ReF \3) P1 1“3 ¥

Wheke = Mawwwss Pogé-mss caeﬁczod (o0.0n/ For cwmrz)
(Ree 13,0q133)

X: ’ ///é,uuuc Rrows = _AREA_ox Frow
Wewen PerineTeRr

FOR TH15s CAsSE FK¢: (9’@7)(/'21) s LlF
So7+&h2)

)
L}

Se- MZ) = Q0028

Vf(ofavr) )®

O.0028<L0.03 v.rpu)\.l O.03 & TRE S L0PC OF THE
CRUTE CHALNEL QELoW THE SPILLWAY

e CRITICAL FlLOW CONTROLS TWE SP:L\.uM/ DISCHARGE
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f SUBJECT DAM SAFFETY TINSPECTION o

| HoTesindson/ BESERunz # 2 1 *

l oy __ BFV DATE w0 =-/8-75 PROJ.NO. _J8— A/ 7-2/S P 'CONSULTANTS,

CHKD. BY \5 Wi DATE o 4-7 [ 9 oF 29 Engineers * Geologists » Planne

Environmental Specialists
SPAWLLWRY RATING CURVE

L o= vead/r.s o Ve s (@)(ye) e 5 AT S0 Tye 5 @ Acle

#eap | araei Ve Ve Ae &
0 /345.8 0 ) o o
0.2 /3960 )| 0./3| A.o5 ¢ 59 135
/2 /3470 | 080 | 508 4o.56 206.0
.8 /347¢ | lLzo | 6.22 4o.84 378.4
2.2 /348,0 | /.47 ©.83 74.53 512.8
3.2 /3430 | 213 8.28 107.99 89+4.2
4.2 /3500 | 280 | 450 | 149 13784
S 2 /350 | 347 | 10.57 | 17593 /859.6 q
6.2 /3520 | 4,13 /.53 | 209.39 2414. 3 »!
72 /1353.0 | 480 | /2.43 | 243.36 3025.0 {
2.2 13540 | 347 13,27 | a77.3% 3,480.7. 1
4.2 /3550 | 6,13 | 1405 | 3,079 4366.¢ %
10.2 | 35%0| 6.80 | /480 | 3976 5102.4
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SUBJECT DA SAFETY TNSPECTTON
— HoreHiNsod Reserune H# 2

sy 2L V paTE _lo-11-18 PROJ. NO. __18-61T7~2/5 CONSU‘-TANTS INC.
cwo.sv XA owre 1022408 esrno L0 _or_2] §22'.2f:;’,2,;£§‘3e°§‘:?.‘,;

MAIN DAM RATI\NG CURVE

TRE MAIN DAM 1S DIWIDED INT® FIVE SEGMENTS DuUE
TO SLIGHT CHANGES W THE REVGHT oF THE DAM ALONG ITS LENGTH
SeCTION % IS FRoM STATION O+00 TO Of(pO;SE.CﬁOQ Z ¥"RroM STA 410
To WLO, Sccrion 3 FRoM STR 1+LDO Yo 4+ bo;ss_c.T\ON 4 FRoM STA 44k
To S410 (AND SELTION S FRom STR S+10 0 S51L6. Yom oven'o?em.c- TAKE
AVERAGE HE\GHT oN THE OVERTOPPED PORTION OF EACH Section. Orer-
ToppiNG OCLURS wnEL WATER SURFRCE ELEVATIO) s 13476

‘For ALL SECT 0w Q> C L.. (\'\SA S/‘)

Ra-= H\

= i (Dchud ‘soru o§ Q: CL\\},
REF, “{ —CL.,*uA»..S 'J >

“b H‘
o 5

C. camw be determwed From WL = Wa+ Wy
i 3

Z

TF W o Tham .Q{ 2 % ok H:,/,' Where C: g, &z:?

TF Ha: Ra  use otiginal formuLA Q.’= G i l'\iy"

NOTE 3 Assume THE EMBAKMERR WitL DISCHARGE AS A BROAD
CRESTED WEIR DURING OVERTOPPING wWITH A/ BesAdTH oF \Z Fr
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SusJECT DAM SAFETY TINSPECTTION

B HuTc Hinvson) KesgruoiR #H 2 ” G : =

By _TFV  DATE _\w0-§-78 PROJNO. _18-L(17 ~ 2! g CONSULTANTS, INC.

L A- >, Engineers ® Geologists ¢ Planners
: CHKO. BY_M OATE ¢ A 16 SHEET NO. 1 OF 21 Environmental Specialists

SECTI00) L of VAW DAK ( STATION S O4oo +0 Oko Y  L7Go'

eteuntion] Ma Cen| Hoteny [ 57 | ¢ L | 90 % B5, (W% 1)
/348, 7 o o o o o o
/13488 0.1 o 0.004 | 2.90 60 5.5
/344.0 0.3 0.2 g0z | 2.9 z2.%
1344.2 0.5 0.4 |oo38 |30/ 54. 6 ;
/349.¢ o7 0.6 o054 | loz 95. 0 }
13¢44.¢ 0.9 0.9 0.071 | 3.08 142.5 §
/349.8 Jol lo 0,088 | 3.03 195, 7 é
/250.0 /.3 La 0.104 | 3.04 2 55,0 %
/1350.5 /.8 1,7 | 0146 | 3.5 423.7 15
1351.0 2.3 2.2 0.188 | 3.07 bzl 3
138)5 2.8 2.7 0229 | 3.08 842.% i
)3sz.0| 3.3 3.2 0.27] | 3.09 /086.3 i
/3530 | 43 4.2 | 0.354 | 309 (624.«/ i
/354.0 5.3 S.r | 0.438 | 3.09 2230.'3 Ié
/3550 | 6.3 6.2 | 0.5v | 309 28%.9
135¢.0 1 7.3 7.2 | o.tod | 309 V 3619 3




r—

i |
| .
. SuBsJECT DAM__SAFET _TANSPECTTON
e HuTe HiwWsSow ResEP Lo #3 J @[
By __ K"V oate __n-18-18 PROJ.NO. __ 78-617" 2:5 [~ JCONSULTANTS, INC.
cuko.oy_KAW.  oate 10~ 24-78  sueermo.___12 oF__29 5,?3;,';‘::,’,2,,',3?2;‘;’3;:};‘; Ty
SEeTioN Z  af MM DAM (sTATwoWS \+io +o (460) L2590 /
3
ELEVAT N | HaC e | He (rr) H“;Z Ple (b |gps %ﬁ.(l-lf/‘— “b’A>
13476 o o o o o o
/3428 0.2 0 0.008 | 2.94 7.1 o.7
1348.0 0.4 0 0.007 | 2.96| M3 4
/548, 0.6 ) 0.0t5 | 2.98| 214 YA
/348.4 2.8 0 0.033 | 8.00| 28.6 25
/349, 6 /.0 0 0.042 | 3.01 | 357 43
1348.8 %7 0 g.o50 | 3.02| 429 (7))
13440 1.4 0 0.058 | 3,02 JSo 106
/349.% 6 O 0.075| 3.03 139
1344.4 1.8 ot | 0092 | 3.04 184
1349. 6 2.0 0.6 | 0.108 |3.04 234
1349.8 2.2 0.8 | 0.125 | 3.04 289
/350.0 2.Y l0 ol4r | 305 348
1350.8 2.9 .S 0.183 | 5,08 S09
/35).0 3.4 2.0 0.225 | 3.08 689
1351.5 3.9 25 | 0.w7 | 3.09 890 |
/352.0 44 Jo | 0.308 | 3.0¢ 1108 |
/353.0 5.y 40 0.392 | 3.09 151 !
1354 0 b 50 | 0475 | 3.9 2107
¥
/3550 | 74 6o | 0.558) 3.09 J683
/13560| 84 7.0 0642 | 309| V 3308 ;’
|
| SR

e B i ol AReRBCE N - .
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SUBJECT DAM _SAFETY TINSPECTION
R HuTcHinson) RESERVOIR # 2 Cn__
By __RFV oaTe _[o- 18-18 PROJNO. 18- 611-2/5 CONSULTANTS, INC.
o ov SN owre 10=2 4T sweerno 13 o 21 Sl
SECTON 3 of HMAW DAM ( S\‘Fﬂ'l'w.’) I¥¢o o 4+éo\
Lr 300 FT
: Ha+WHo g e v "/..)
ELEYATION r Ha(et) | Ha(F 2 c beden) Qs % Ho-}“b(“" Hy
/1347.7 e o o ) o o
/3418 0.1 o 0.004 | 2.90 23.1 /
| 348.0 0.3 o 0,013 | 294 69.2 13,
13Y8.2 0.5 0 v.0z1 | 296 | /s¢ 18.
/398.4 0.7 o 0029 | 299 | /615 : /13.
/3¢¥8,6 0.9 0 0.038 (3.0l | 2077 224"
/3¢8. 8 l1 o 0.0% | 3.0z | 253.8 Isy
/34%.0 /.2 0 0.05¢ | 3.02| 3o0.0 537
1349 .2 .5 0.z | 0.07) |03 %6
1349 .4 1.7 o,y 0.088 | 3.03 1026
/341.¢6 19 0.6 0.104 | 3.04 13/18.
1349, 8 2./ 0.8 o./2! | 3.04 /1633
13%50. 0 & lo 0.138 | 3.04 19
/350, 5 2.8 1.5 | ourg |30k 2927
/350 3.3 2.0 0.2z | 308 Hole.
1351. 5 3.8 2.5 0.%U3 | 3.4 S20
1352.0 43 3.0 | 0.304 |3.09 bt 9o -
/1353,0 3,3 4o | 0.388 | .09 9318
/3540 6.3 s.0 o041 | 309 2470
/355.0 7.3 6o | 0.554 | 309 15, 916
/3560 | 8.3 70 | 0638 309! Y /7632

L e Eer S e J
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DAM __ SAFETY  TNSPECTTION
HuTeH inuson  RESERVo2 # 2-
cVv paTE _lo-\8-18 PROJ.NO. __ 1B -517 -2/S CONSULTANTS, INC.
oate _10=24-T8  gueerno. 14 _or__ 29 5::;:,::.::;.?::::::::.;:
SEcTioNn 4 oF MAMIN  DANM (5TAT\oNs H4eo To 5*.0\ z50°
0 A ;7‘\
1He LE CL ( :
cLvaTIon | HACD | Vs (er l"’i’f' ¢ | Limd] QuF ¥ TR, - Re
' 3“7-1 o o o o o s
1342.8 0.1 o oooY | 90| 2.6 0
| 348.0 0.3 o 0.013 | 244 | /07 z.
13482 0.5 o .02 | 296 179 8
1348.¢4 07 o 0.0 | 2499 | as.0 e
1349.6 0.9 . 0.038 | 3.0! | 32. 33.
/34818 /l / o 0:04‘ 3-02 37, 3 55
1349.0 1.3 » 0.05y | do2| 4ot 83,
13¢9.2 LS 0./ 2067 | 303 So.0 19,
/349.4 1.7 0.3 0083 | 3,03 lel,
1344 ¢ 1.9 0.5 0./00 | 304 208,
13449.8 2. 0.7 0.117 | 3.0 260
/13%0.0 R:3 0.9 0.133 | 304 5.
13505 2.8 IR 4 0.175 | 30 Wz,
13540 3.3 1.9 0.217 | 3.08 bs5Z
/351 € 3.8 2.4 0.258 | 309 847
13820 | 4.3 29 | 03003 1060.
)353.0 | 3.3 39 | 0383 | 3.0¢ 1,529
/13540 | 6.3 43 0.447 | 3.09 2,05l
/3550 7.3 59 | 0.550| 309 2623
13560 | 83 | 63 | 0.6331 Jo7 v 3,24/

contelc oy w A



SusJECT DAM _SAFETY TINSPECTTION
HoTeHm)son)  RESERWS M 2 FJ
By _REV  pate _loe-\8-15 PROJLNO.  18-GI17 - 2/5 CONSULTANTS

Engineers ¢ Geologists ¢ Planne
Environmental Specialists

chko.ay_KMM  pate 1o-24-7¢ SHEET NO.

SCCTIonS oF MM DAU { STATIONS S410 te S+60)  L7S3]

E LEVATI00 He Vg c Lwn| Qs Ck uh

:/ 399,/ 2 o o o o

/3¥9.2 0.1 | ooog | 294 | 50 S

1349.4 0.3 | 0z5 | 278 45

1344.6 0.5 | oode| 3.0/ 53,

134.8 9.7 | o058 | %.02 88.

/3500 | 0.9 | 0.095| 303 129
/350,85 Ly (en7 304 252

13510 1.9 | 0158 | 3.05 399..

1354, 5 29 | 0200 | 307 57}

13520 | 29 | o242| 3.08 %/
/3530 39 | 0325 | 3.09 ) 190 %
1354.0 49 | 0408 | 3.09 1670 %

/3550 59 | 0492 | 3.09 2,214, l’j
' 1356.0 62 los75| 309 v 2,800. ”




SUBJECT

DAM _SAFETY TNSPELTION

Hureivson TRESERUe. 2 HT-

DATE

lo-i18-28

PROJ. NO.

crko.8y__ KAWL pare _o—24-7§

T8-6(7 - 2¢ 5

SHEET NO. [& _OF 29

Térae RATING CURAVE For. Main Dam

i

CONSULTANTS,

Engineers ¢ Geologists ¢ Plann
Environmental Specialists

ELEIATION Q. Q- Q> (&2 Qs Qr - 2.Q: (cFs)
1347.6 0 o [ 0 0 o
1347.% o 0.7 0.8 0.1 o R
1348.0 o 4.3 13.4 2. 0 Ao
[348.2 ) 149 48.3 7.5 o o8
1348.¢ o 246 EN /2.5 ° /55.
1348,6 o 43,0 213.5 | 330 ° 290
1318 8 5.5 | ¢8! | 353.7 | 548 J 4H82.
1349.0 | 225 | /oo | 5372 | §31 o 743.
1349 .2 S4.6 139.4 763.7 19, 1 4.6 [/, 083
134f.4 9%.0 | 844 | /o256 | J6lo | 245 549
/399.6 | 92,5 | 2336 |/ 38.1 | 28y | 532 1,956
139.8 | 1957 | 2%.9 | /6327 | 2597 | 88.4 2, 463
1350,0 | 2550 | 39452 | [ 907 | 3/50 | 1294 3015,
/1350,5 | 423.7 | 5089 | 29272 | 4721 | 3518 4 564

1350 | 621.7 | 68%0 | 4os6.s | G515 | 399.¢4 4, 370
13515 | 8428 | 6897 | Szwz | 8487 | 5707 g 362.
13520 | (086.3 | 1045 | 44899 | joeo.3 | T6os 19 502
13530 | j624.4 | 5785 9,3179 | /, 5287 | /,/89.9 15239,
13540 | 22303 2/00.5|/2470.1| 205.4 | [e756| 29 53Y.
/355.0 | 2299 1633./‘ 15,9159 | 2,623.3| 3,20,/ | 26,333,
1356.0 | 34/9.3| 33046119 32,0 329051 2800,31 32,597




DAM _SAFETY TNSPECTTIOA

gl

susJeCT
HNUTe HiSop) KESERYD 1/2 #+ 2.
oy ____JPF/  oate _lo-/R-78 PROJ.NO. __ 28417 2/5 CONSULTANTS,
ooy AN oate 10=28-T€  sweerno. 17 o 29 Egerm oo e
SPuaway anp Mam Dan Ramiwa Cueve
ELE YATION SP/LA waY || HMan DAY CoMHBmED Ftow
} & P G  (CFs)
13458 o o 0
/3%.0 /% o /4
/3470 206 0 206.
13476 378 0 378.
/1344. 0 S/3 20 35
/3490 894 743 4,637
/350.0 4,377 3015 434
'& /3540 /860 4378 8,238
/352.0 241 /9,502 /2,916
;_‘ /3530 3025 . /5,239 /8, 264
1354.0 3680 | 29534 24, 24,
/3550 4367 R 6 333 30,700
/356.0 5l02 32,597 37, 699.




Eﬂ

HOTCHTINSON RESERVOTR N2
CONSULTANTS, INC.

8. RFV oate _18/25/18 PROJLNO. _78-0(7- 219
- Engineers ¢ Geologists ¢ Planners
CHD. &Y W V OATE —Liiﬂi— SHEET NO. j_@___ oF 29 Environmenta! Specialists

SUBJECT DAM SAFFTM TNSPECTTITON r_”

FLow OVEE LEFT BANK oF DAM

DUE To THE LOCATTON oF DAM #2 AND A LW SPOT IN THE SURROUN D TAG

TERRATIN, A FPorTTon OF THE Torar RESERVOIR DTISCHAREE
WrLL FLOW Over THE Lerr Bank And INTo AN ADJACENT
WATERSHED IF Tre REsePvorRk ELEVATIoON ExceE£Ds
1347.7 Feer (Ser RroTowAL VACENITY MAP, APPENDIX G)

Tn Onter To Account For THTs Aoz TZowar OuTiar, A
RAarTNEG TABLE WAS ComPUIED. TRE LEFT Bank WAS

Drvzaen INro THREE SEcTrons For CALCULATTOM OF Frows.

Secrron | Ts From STA 0400 +o STA 2410 ( SEF SKECTCH MAP,
avven. F). SEctToN 2 Ts FPom STA 2410 To 2460 . SE(TION 3
Ts FPom STA 2460 To 3460. THE LREADTH OF THE Assumep
Beoan CREITED WEIR - LTkE LEFT BANK WAS TAkFN To

Be BO Feer.

THE Same ProcEourE Used Tw CompPuTrNG THE FrLows
OuER THE MAIN DAM WAs Usea To CompurE THE

LEFT Bank Ftows.




SUBJECT DAM  =AFETY INSPFCTTON
HUTeHNSA KESELYOL #£2
BY E F!£ DATE Jo-1B -28 PROJ. NO. 78 - -617~ 2/5 CONSULTANTS
‘t curo.ay_YMMW  pare lo—24-7F sHeeTnNo. 1§ _ofF _29 é:a',';f,f,',i;,a?g:g::;,; ro—
LEFT BANK .S'EcT/ oN 2 (57%7'/0/{/ o+00 To :wo)
: J L= 210
ELEVATION | Ha He HatHo x| L .2 Lk (
(RT) r7) (Fr) —;7'- e (F7) 3 Ha-Hs Ha - H"J
13477 o o o P P &
1347.8 o.l 2 0,00l 32.90 233 0.9
13980 0.3 o 0.003 2.9Y 70.0 /3.5
1348.% 2.5 o 0.005 256 | /6.7 48.9
13484 | o.7 0 0.007 | 99 | /63.3 /15,1
1378.6 2.9 o 2.00¢9 3.0/ 2100 2159
/13938 1.0 o 0.0/3 3.0z 52,7
/34%0 | /.3 0.4 0.07 303 576.3
/3492 | )5 0.6 0.0z 303 700.4
13994 L7 0.8 0,025 3.04 906.7
13496 1.9 1.0 o027 3.04 /128, 1
13448 2./ lh2 0.033 3.04 /,365.7
/350.0 2.3 1y 0.037 | 3.04 1618.3
t /355 | 28 | 19 | eot7 | sos 23180
/35,0 33 2.4 0.057 3.05 30892
/3545 3.8 29 0.067 | 3,08 3,88¢67
1
E /352.0| 43 3.4 0.077 3.05 48 6.7
: /353.0| 53 44 ¢.097 J.05 43’43,6
/35do| 6.3 5y o.n7 3.05 ' 20693
. /355.0| 7.3 X 0.137 J.05 i, Y89.2
| v
: /356.0 | 8.3 74 0/57 | 305 14,093.0

#% VALues o "C" omsTAINEd FROM REF \Z.) a‘*\(o
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SUBJECT

-
DAM_SAFETY TINSPECTION
HUTCHIN Sou) __RESERpR ¥ 2 GL

8Y _KFY DATE _/0-18-78 PROJLNO. _78-6,/7 = 2:S CONSULTANTS,
cHko. ey LMW pare \o—24-78 sHEeETNO. __20 OF 29 o, s it e g
LEFT Bank SeeTioN 2 '/mr/a,v 2410 to 276 a) L=5S0'
ELEVATION|  Ha Ha Ha+ HB c% L o 7 cc / % /
¢te7) | (er) | (£T) 21 (k1) > sy (1 Ao
! 3977 0 0 o o o o
13978 0./ o oo/ 2.90 56 o. 2
/348.0 0.3 o 0.003 2.9¢ /6.7 3,2
/398.2 | o5 o 9.005 2% | 228 /4
1348y | 0.7 0 0.007 2.9 | 389 274
139846 | 09 0 o009 | 3 So.0 514
1348.8 )/ 0.2 0.0/3 301 840
/34.0 /3 0y 0:0/7 3.03 /22,9
13092 | |5 9.6 .02/ 3.03 /66.8
/39,4 .7 0.8 0.025 d0f 259
1349, 6 1.9 /0 0.029 3.0¢ 268.6
13¥9.8 2./ L2 0.033 3,09 582 .
13500 2.3 x4 0.037 3.0¢ 385.3
13505 | 2.8 19 o.047 3.05 5519
/350 | 3.3 29 0057 | 305 736. |
/355 | 38 29 0,047 | 305 937.2
/3520 | 43 | 3¢ | 0077 | 35 ) %o
12530 | 53 | 44 Q097 | 3.05 /630.6 r
h
/3540 | 6.3 &Y ony 3.03 ,
/3550 | Y3 6.7 | on7 305
13860| 3.3 7.¢ 0.157 305 |

* Vawues or "C' oeTAINED FROM AEF 1Z, pq 46
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SUBJECT DAM SAFETY TINSPECTTON
HuTeH nson) RESERVo& 2 g_] @ I
ov__RPV  oare _/0-18- 78  erowno. __ 78-617-2!S" CONSULTANTS,
cno.ov KUk oare 10=24-T€  semrno 21 or 29 fommen Seem e
LEFT BANk : SECTIoVN 3 (577?770A/ Q27460 o J-r-éa)
L =100’
| , 7 5
f ELEVATION Ha Hs HatHs ('_* L 93 = g" % 6/4'—‘){6/")
' (FT) | (r7) (F7) 24 (FT) il
, 1348.4 o o o 2 o ®
/3Y8.8 02 0 .00z | 294 So 5. 3
1340 | o4 ’ vo04 | 296 | s00 30.0
i
§ 13492 | o6 | o2 v.0086 | 3.00 78.3
/349.4 | o.8 0.9 o.orz S.02 142.3
/13/2.6 | lo 2.6 0.0 J.03 /8.5
k : /3498 I.2 0.9 0.020 3.03 30f S
/350.0| 4 /.0 0,024 | 3.04 4ol.0
/3ses| 1.9 /5 0,03% 3.04 675.0
/3520 | 24 2.0 O.044 | 3.05  7%6.3
3515 | 29 | A5 0.08Y | 3.5 [ 354/
! /332,0 304 J:o O'M ! 3005 47448
w530 | 49 | 4o | 008y | Jo05 2626./ |
1 13540 | 54 | So | Olod | 3.05 1 32613
é
1 13550 | 64 | bo | oy | 3e5 47041
| 13566 | 24 | 7.0 o.t44 | 305 | ¥ 5893,0

# VArues cr “CT crrawed vrom Rer (2,540

W—- -
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DAM SAFETVY INSPECTION

M Tertmsoy BESECUR # 2
sy RFV paTe _ /o-18 - 718
A pare \o—2.4-T7¢

SUBJECT

CONSULTANTS,

Engineers ¢ Geologists ¢ Plann¢
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ELEWT 100 @ G O} O
(F7) :
/13477 o o o o
1347. 8 0.9 0.2 o V'
1348.0 /3.5 3.% 0 17
1348.2 8.9 16 P bl
1348.4 5. | a724 o \43
1348.6 2153 sly o 2617
1348.8 352.7 | 840 53 442
1343.0 5.3 | 122.9 30.0 669
13492 700.4 | 166.8 78.3 46
1349.4 906.7 | 2159 /42.3 \ 265
13496 /,28.] | 268.6 | a/8.5 1615
1349.8 | 1,365.7| 3252 | 3045 1995
/350.0 | |63 | 385.3 | 4ol0 2405
/3505 | 2,380 5519 | 6750 3545
)35.0 | 30892| 736.1| 99%.3 4822
/3515 | 3887 9372]/ 354) 6118
/352.0 | 98%.7| | /540 7468 7748
1353.0 | €8436| j630.6|2626./|| 11100
/3540 | 50693 | /5043 L17.3]| 14,846
/3550 |/, ¥8%2| 27355| 401! 18,934
/1356.0 |/4,09%0| 33555| 587,01l 23,342
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LEFT BANK DISCHARGE PROBLEM

THE MODIFTED HEC-I PROGRAM ASSUMES THAT ALL
RESFRVOTR. OUTFLOW PRGCCEEDS DIRECTLY DOWNSTREAM,
HOWEVER , ARSVE ELEVATION 1347.7 A PORTION o THE
TOTAL RELERVOTR #*2 ouTFLow (ABour Y3 OF THE PEAK
PME FLow' ) DTSCHARGES OVER THE LEFT BANK OF THE
DAM AND INTS6 AN ADTJACENT WATERSHED.

SINCE THE PPOGRAM CANNOT DIRECTLY SEPERATE

THE LEFT BANK DISCHARGES FROM THE TOTAL RESERVOIR
DISCHARGES, A SCHEME To CONVERT THE LEFT BANK

FLow VALUES TO STORAGE VALVES WAS DEVELOPED.

( MODTFTED PULS ROUTING Ic BASICALLY A PROCEODOFE WHICH
BALANCES INFLOWS AND OULTFLow/S WITH AVAILACGLE
STORAGE. THEPEFORE , TF THE TNFLOoW HYDROGRAPH T< HELD
CONSTANT , THE RESERVOIR OUTFLOWS ARE DTRECTLY
CONTROLLED ABRY THE STORAGE =y TO DECKEAZE OR ELIMINATE

A PORTTON OF THE DISCHARGE , THE COCRESPONDTNG STORAGE
MUST BE TNCREASED TO COMPENSATE.)

AN INITIAL COMFUTER ROUN WAS MADE ACIOMING THAT
ALL RESERVOTR OUTFLOW PROCEEDED DOWNSTRPFAM (ie, A
RATTNG TABLE CONSTDERTAE TOTAL DTLCHARGE From

THE SPILLWAY , THE MATN LAM, ANR THE LEFT EANK WAS
USED; sHEET 23 ), SO THAT THE ACTUAL RFSEPVOL R SURFALE
FLOCTUATTONS (ELEVATION vs TIME RELATIONSHIR) RESLVLIING
FEOM ROUVTING THE PMF coulD BE ELTARLIZHED.

THE RELERVOTR ELEVATION v8 TIME INFORMATION (sweer 25,

IN CONTUNCTTON WITH THE LEFT BANK RATING TABLE (sweer
ENABLED INITTAL EZTIMATES OF THE VOLLUMES OF WATER
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DISCHARGING OVER THE LEFT BANK TO BE ComPUTED.
THESE VOLUMES WERE CALCULATED ACCORDING TO THE
LOGICAL RELATIONSHTIFP BELOW ,WHICH STATES THAT THE
VOLUME OF WATER PASSED DURTING A CERTAIN TIME
PERTOD IS EQUAL TO THE AVERAGE DISCHARGE MULTIPLIED
8Y THE TOTAL TIME LENGTH OF THAT PERZOD (s€€ skercn):

a
av= [ (85 « 4T /43500 Facee
Gyprr=—-
!
)\‘)'Jav WHERE AV = TNCREMENTAL VOLUME oF
af--- .\\\: | WATER DISCHARGED OVER THE
A LEFT BANK (A-F),
s

Q. = FLow OVER THE LEFT BANK
CORRESPENBING TO ELEVATTON [ &F
Q. FLOWOVERTHE LEFT BAANK
CORRESPONDTING TO ELEVATIONM 2 (crs
AT = TIME NECESSALY FOR RESFRVOTR
TO RAISE FROM ELEVATION |
+To ELEVATION 2 (SEC),

TTME (s€c)

THE VOLUMES oF WATER COMPULUTED WITH THE AEOVE
EQUATTON WERE ADDED TO THE ACTUVAL ESTIMATED AVAILABLE
STORAGE VALUES AT THE APPROPRIATE ELEVATIONS (sueer 21). A
COMPUTER RuN WAS MADE USING THESE TINITIAL ARTIFICIAL
STORAGE VAWES (ACTUAL + INTTTAL oK SHEET 27) 1o REPLACE THE LEFT BAaNK DI SCHARGE
POTENTIAL, AND USTNG THE SPTLLWAY + MATN DAM RATING TAGLE
(sveer N) TO DETERMINE THE RESFEVOIR OUTFLOWS.

THE OUTPAUT FROM THE ABOVE £VUN SHOWED THAT FURTHER
CALTGRATTON OF THE ARTIFICTAL STORAGE VALUFS WAL
NECESSARY, THEREFORE, BY TRIAL AND FLROR THE FINAL
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* VALUES FROM SHEET §
*& INTELPOLATED

YALVF

ACTUAL ESTIMATED mri:“:::‘-:x:;im. ACTVAL + TNTTTAL F TNAL
' Alft.ftctAL
ELEVATION STORAGE STORAGE VALUES STORAGE VAWVES | STORACE VALVES
{FT) (A-EY (A-F) (A -F) (A-F)
1294.0 o ) (@) o)
1345.8 121 o 12] & T
1346.0 23 o 23 [23
1347.0 13) @) 131 131
13476 136 @) 136 136
1347.7 137 o 137 137
1347.8 139 o 133 138
1348.0 |40 = 0.l [40.1 l40. 1|
. . , : 142.2
,'i::i : :;ca ik g.: !tii i’ 144.5
1349.6 145.4* 1. (47.3 [47.3
13438.8 147.2% 3.1 150.9 150.9
1349.0 (49 LSRR 158.9 158.9
1344.2 150.8** 988 ! 249.4 200.0
12449.3 Is1.7*%* 183.6 335.3 500.0

i

|
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ARTI FTCT AL STORAGE VALUES ON sHeer 271 WERE ARRIVED AT

( THE PORPOSE OF THE FURTHER CALTEEATTION WAS To BETTEL
REPRODUCLE THE KNOWN PMF DOWNSTREAM OUTFLOW HYDROGRAF H
WHTLH WAS ORTATAMED BN APPLYTNG THE SPTUWAY + MATN DAM
RATING TAABLE To THE RESERVOTIL ELEVATION T NFUEMATION
ON snesrzs).

THE AEOVE APPROACH TO THE LEFT BANK OTISCHARSE FPROBLEM
WAS CHOSEN INSTEAD OF JUST STMPALY MULTIPLNTAN® THE TOTAL
RESERVOTR OUTFLOW HYDROGRAPH ORDINATES AY A RATTO
(ie, 0.67) TO OBTATN MORE REALISTIC DOWNSTREAM Flows,
SINCE THE RATIO METHOD wWouLd LEAD TO MORE ERRONEOVS
RESULTS | ESPECTALLY DURING BREACHING ANALYSIS. THAT
TS , ONCE A BREACH OCLURS , THE WATER BEHIND THE O0AM
QUTCKLY KRECEDEsS BELOW THE LEFT BANK CREST
ELEVATTON ,AND ALL OUTFLOW THEREAFTER IS
DIRECTED DOWNSTREAM. HOWEVER, TF THE RATIO METIIOD
WAS USED ALL OF THE RREALH OOTFLOWS , WHETHER ACTUALLY
AFFECTED BY THE LEFT BANK oK NOT, WOULD FIRST 4E
MULTIPLIED R THE RATTIO BEFORE TINFLOW TINTO RESERVOTR
N2 | o0& FURTHUR DOWNSTREAM TRAVEL. THIS THEN wouLd
LEAD 1o VERY CONSERVATIVE RESULTS DOWNSTREAM. IN
ABBTTION , THE OVTFLOW MY DROGFAPHS CENERATED DURING
OVERL TOPRPTNG ANALNSTS (BSPECTALLY FOR THE LOWER FRALTTIOMS
OF THE PMF) WOULD BE QUTTE CONSFRVATIVE VOLUME -WISE
EFCAUVSE ALL ORDTNATEL WoulD BE MULTTALIEQ AN THE oNE RATTO
VALUE , WHEREAS THE RATT0 ACTUALLYN VARTES WITH THE
RESERVOTR ELEVATTON. '

THE ARTIFICTAL STORAGE APPRULALH ALSO HAS SOME MIANIR
DRAWBACKS IN THAT THE RECESSTON LIMRSOF THE OOUTFLOW
HYDROGRAPHS GENERATED OORING OVFRTOPPTANG ANALYSIS ACE
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TNCORRECLT STINCE THEY CONTAIN THE EFFECTS OF THE
ARTIFICTAL STORAGE VOLUMES RETNG DNISCHARGED

DOWN STREAM ((THE FLOW VALUES ARE LARGEE THAN SHoulD BE).
HOWEVER , THE RECESITON LIMB OF THE MYDROGRAPH IS
OF LITTLE TMPORTANCE IAN THIS ANALYSIS. THE EFFECT
oF THE ARTIFICTAL STORAGE oN THE BREACHTNG AMNALYSIS
IS TO CAUSE A SLIGHTLY LAEGCERL NOLVME OF WATER

T0 BE DILSCHARGED DOWNSTREAM ONLE THE RREACH OCCuRs.
HOWEVER , BREACHING IS ASSUMED To BEGIN AT ELEVATION
134 7.6 (ToP oF DAM ELEVATION), 0& AT MoST AT ELEVATION
1342.1 (72 Fr ABSVE DAM) AT WHTICH ELEVATIONS THE TINCREASED
<STORAGE VOLUMES WHICH WILL BE RCUTED 0SS ARE NEGLIGIBLE (sHEEr2T

THEREFCRE, THE ARTIFICIAL STORAGE APPROACH TO THE
LEFT BANK FPEOBLEM TS THOUGHT TO GTVE MORE ALURATE

PESULTS DOWNSTREAM OF RESERVOTR AP 2 FOR THIS PHASE T
ANALY STS
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DAM STATISTICS

MR LU HEV\GHT & 56 reeT (ke MEAsUREb)

MaxiMuM Fosw Sromaae CA?&O_\T)/ & 390 se-¥r (sazs-r \{3

Nornar  Foor Stomece Caeaciry & 340 ac-sr (see wore anu)

DA nfGE AREA ¥ | 9 sp. niLES Peanmerereny orFr WL.S.GL S,
7.5 MINWTE SERIES QUAD

ROW“F\E\-D ) PR \

Size CLassiFiCcATION

DAM S\ZE ~ \NTERMEDIRTE (Rer 'y TATIE \\
HRZARD CLASSIFICATION — R\GH <F|tu> OGSERVAT\ON\,
REQUIRED SDF - PMF (Rer \y TRELE 3)

Agr s e Ta

Nore: The VAILE OF STURRGE cf\?auwy 1S TAKEN FROM AN UNPUBLISHED
NOTERBOOK., CONTAINING PERTINANT DARTA FoR DAMS OPERATED
By T™we QN\ONTDN\\ QRANCH OF \A/ P\A/ THE DOTE Bouow
1S AVAILABLE FROM THE FILES LOCATED AT (AMIONTOWN OFFICE

oF W.P.W ¢

e o

/'} COMPARISONY CF THE CALLULATIONS FRE&E&WEB N Tmi TEXT H
Wwrre THOsSE PPe\/wu.s\..)v SURBMITTED 10 THE REPORT ENTITLED HurdwinsoN I
Recervoir. No.3 Dam \',bareb Sertermmer, 1178 wilL ReverAL seveERAL '
TASCREPANCIES, This 1S A DIRECT RESULT OF THE WCREASED ALURALY
REQUIRED TO SUCLESSFULLY COMPLETE THIS ANALYSIS ACLORDING T q
FHE REVISED GUIDELINES SET FORTH 1N THIS CONTRACT. Nevertweress

The GOTOH LINE 0D RELUT HAS ReTMAINED \/\N’w\t.\,)/ UNILHANGED.
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Hurcuinson RESERVOIR. & 3

RAINAGE ARFA- _-_ | - q SQ. mMuies CPLAmmerfgeD>

SURFACE  AREA
NoRkmaL FPoorL CELEV 1430.5) = 0. 20 SQIm CPLAN'MFHJ
(This EACEEDS SURFKCEARER oF .5 ARES Gived in Fuhy (etTer = 18-36 Acee,

FRoM WS, HgCIAY 40 UNIOWTOWN WHTERCH, BuT CALCS.
AND Pooe LEVEL Sor /1y vmue ARG RoT qmm. THERE ForE \S.36 RERES Lo ILL GE OSET)

1440 = 28 SQ e

AREA AT ConTour
2571 AcCRES

57 = RAaTe OF CHAnae N A@EA/Foo-r Risg = R§71=18358 o7 AL
1440 < 1420, 5 /

FREE Bonrbd = 2.8 F7

AREA AT Tee ToP OF DaAm ELEV. 1433 = 1836+ 2:6 %77
= 204 ARE-
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“->\\T ABLT. SPLLWAY \s o, 7. Tilow CREST oF LEFT ARYT. sPitwaY. FRoMm
Dmentowdn WaterCo Dwa 3-127, L+ ABUT. SPILLLIMY CREST ig aY Elevation N30, s I

ONIT HYDRo GRAPH  TARAHETERS

LENGTHR COF LONGEST WATERCLOWURSE (\_\3 2.95 rices

Lea T V37 mices VaLues oF L aon hea Aeg
FRO"‘\ '-L-s&s. 7-5»‘\-'\)\}*(
ERIES QUAD Brewuwin, Pa.)

Nete: M. VARIABLES ARE DERISED IN RereRENCE & N TWE
e
SECTION EnTTLED  Snypen Syumeemie Unir Byorosraey

CL = \‘ b &*PPL\EB 6y o¥% E
Zowe Z? Owe RNE& LAS\L.

= 0.5

e
4
]

o}
tp = Swybers Sthuparn Laa = 10 (Lx Lcu\

- OuW) (2950037 7T = 2,43 es

PMP_CALCOLATTONS

HOTCHTNSON RESERNOTR #3 LOCATION => ZONE 7 (ReF 2)
PMP INDEX = 24 TncuEes (FIc. |, REF. 2)

DURATION °b INDEX :

b HRS = 102 NOTE: A 24 -HouR DURATION RATHER THAN A 48-HouR
|2 HRS = 120 DURATION WAS VSED. THIS WAS NECFSSYTATED
24 Hes v | 30 RY THE NEED TO UsE A S§-MINUTE TIME STEF

TN THE HEC=T-DAM PROGRAM TN ORLER T MoRE

ACLURAT E LY DEFTNE THE PFAKS OF THE HYDRWCRAPK

(A MAXTMUM oF ONLY 300 TTME INTERVALS T§
ALLOWED TN THE PROERAM.)
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APPROXTIMATE ELEVATTION @ ZERO STORAGE

| VOLUME = & HA  ( Conzc meTHOD)
A = |3 4 AQRES C SHEEr 2 ofF Cd‘(SD'
No#MAL PoOL VOLOME = 3406 A-F ( WPW FILES UNIONTOWM 0FFICE)

B o= 32482 3 . g FT
1%-4
L = UsE SSFAT

NoemaL Poor EBLEV= |4 20-$ ‘1.

—gpo Vorumé ELEV = 13758 <

FORTHER THE RATE oF CHANGE oF SURFACE ArREA
PER FobT oF RESELVOTR RISE BELOW
ELEVATION 1430.5:

aA \ _ 184 acees - s
(A—Y') . /S5pr = 0. 335 2%E

T NP, AR, ¥ 7

TR S SRV TSI, W) (AR SR T

i
:
4
¢
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ELEVATION - STORAGE RELATTION SHIP

- ESTIMATED SURFACE AREA : A=A, + (%?7) Y
Ao = 18.4 ACRES ABCVE EL. 1430.5, AND
P 0.0 ARES EFLow
By T 0774t AGoVE EL. 14325 AND
0.335%/Fr BELow ; AND

/
£
s [( Ceonceen ) =1430S Fr] ACCVE 4205
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GEOLOGY

Hutchinson Reservoir Nos. 1, 2, and 3 are located
approximately 3 miles southeast of Uniontown on the western
edge of the Allegheny Mountains section of the Appalachian
Plateaus Province. The Allegheny Mountain section is
characterized by gently folded sedimentary rock strata of
Pennsylvanian age or older. Major structural axes strike
from southwest to northeast with flanking strata dipping
northwest and southeast.

Structurally, the dam and reservoir lie immediately
west of the Chestnut Ridge anticline. The bedrock flanking
the west side of Chestnut Ridge consist of Devonian and
Mississippian age strata in the higher elevations of the
watershed and Pennsylvanian age strata in the vicinity of
the reservoirs and below. Near both dams the sedimentary
rock strata dip to the northwest at approximately 1,800 feet
per mile or 19 degrees.

Two widely spaced joint systems at right angles to each
other commonly control drainage patterns on the flanks of
Pennsylvania's ridges. 1In the vicinity of the site, the
joint system striking N60°W is at right angles to the anti-
clinal axis and tends to align drainage patterns off the
ridge in this direction. A secondary joint system parallels
the anticlinal axis striking N30°E. The secondary system
generally has a lesser influence on controlling drainage
patterns. Redstone Creek, however, is strongly controlled
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by both joint systems. The creek channel both above and
below the Hutchinson reservoirs follow the primary N60°W
bearing, whereas the section of Redstone Creek containing
the reservoirs following the secondary N30°E bearing (see
Regional Vicinity Map Appendix G). This abrupt directional
change in the flow of Redstone Creek is not common in this
section of Chestnut Ridge. Furthermore, a small fault,
located about one mile northeast of the reservoirs is also
known to strike along this same N30°E bearing. A strong
structural influence is evidently controlling the direction
of drainage along the section of Redstone Creek containing
the Hutchinson reservoirs. Jointing and possibly faulting
may be responsible for this drainage control. The influence
this feature may have, if any, on the Hutchinson reservoirs
is unknown, although it may have some bearing on seepage
losses through the foundation of the reservoirs.

The strata underlying the alluvial and residual soils
of the valley are members of the Allegheny Formation which
is lower Pennsylvanian age. The group consists of shale and
sandstone with lesser amounts of coal, clay, and limestone.
The base is at the top of the Homewood sandstone and the top
at the Upper Freeport coal which passes between Reservoir
No. 2 and upstream of Reservoir No. 3. The Allegheny
Formation is approximately 150 to 160 feet thick in the

vicinity of the reservoirs.
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The Upper Freeport coal occurs above Reservoirs No. 1

! and 2 along the west valley wall. The coal in this area is

1 considered to average about four feet thick with several

thick clay and shale partings. The coal is generally of
good thickness and quality, but has not been prospected to
any great extent. At the time of the inspection, there was

no evidence of mining in the immediate area.
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APPENDIX G

REGIONAL VICINITY MAP
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