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EXECUTIVE SUMMARY

The Deep Creek Station hydroelectric project has been in continuous
operation since 1925. While designed and operated as a peaking
power plant, Penelec has operated the plant to enhance lake and
downstream recreation, whenever possible. The plant operation is
regulated by a license issued by the Federal Power Commission,
predecessor to the Federal Energy Regulatory Commission (FERC), in

H
]
0n
%)
0
Q

enmber 21, 192923.
On September 26, 1991, the FERC determined that the Deep Creek
Project is non-jurisdictional and Penelec is not required to obtain
a new license for the project. Penelec elected not to seek a new
FERC license and subsequently submitted an Application for A Permit
To Appropriate And Use Waters Of The State on June 3, 1992 (Permit
Application). As part of the Permit Application, Penelec has
prepared this Support Document which provides additional specific
information on project plans and specifications, project operation,
and project environmental resources as required by Code of Maryland
Regulations (COMAR 08.05.02.04A).

In preparing the Permit Application and this Support Document,
Penelec has consulted extensively with the Maryland Department of
Natural Resources (MDNR) including technical and environmental
studies, data compilation and interpretation; and developing the
proposed operating rules for balancing conflicting needs for

project waters.

Historical and existing conditions of the resources of the project
area are described to provide background information (Sections 1
to 3). The data forms the basis for historical operation of the
Deep Creek Station, as well as, the proposed changes to the plant
operation.

The proposed operating rules, described in Section 4, have been

designed to provide minimum flows in the Youghiogheny River,
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maintain River water temperatures at or below 25°C for fisheries
enhancement, and support lake and river recreation, while
maintaining the plant’s power generation capabilities. Extensive
analyses were performed to assess alternative reservoir operations
to meet the various objectives. The proposed operation balances
the following objectives with the need for reliable power

generation:

® Minimum Flow Releases: The proposed operation will
endeavor to maintain a minimum of 40 cfs in the
Youghiogheny River downstream of the plant tailrace at
all times. The minimum flow will include natural river
flows, leakage flows from the plant as well as specific
flow maintenance releases. This will enhance the river
fisheries by assuring a minimum amount of aquatic habitat

not presently available on a continuous basis.

° Releases for Temperature Control: Penelec proposes to
operate the plant in an attempt to maintain river water
temperatures between the project tailrace and Sang Run at
or below 25°C during critical periods from June through
August. This will enhance the brown and rainbow trout

fisheries in the river.

® Lake Recreation: Penelec proposes to operate the plant
in an attempt to maintain high lake levels suitable for
boating during the summer recreation season and restrict
monthly drawdown to 1.25 feet or less. Penelec will
curtail generation in March and April, if necessary, to

raise the lake levels for the summer.

° River Recreation: Penelec proposes to provide releases
for whitewater boating on all Fridays and one designated
Saturday every month during the period May-September and

will attempt to schedule energy generation to further

ES-2



enhance whitewater boating opportunities during April

through October.

Due to complex and conflicting interaction of these requirements
with energy generation, Penelec has developed monthly operating
rules to assist plant operators to balance the various needs
(Section 4).

Penelec proposes to construct two facilities as part of the

proposed operations:

e A flow bypass system to provide the minimum flow releases
when the project is not operating.

o A W-shaped weir in the project tailrace to enhance the
dissolved oxygen (DO) concentration of project discharges
to comply with the State water quality requirements.

Historical operation of the Deep Creek project is not known to
adversely affect any Federally listed or State-listed endangered,
threatensd, and rare species in the project area. Proposed
operation of the project is not expected to have any adverse
effects on such species. The provision for DO enhancement and the
minimum flow would be beneficial to the hellbender and mudpuppy
populations in the river.

Discussions between the State Historic Preservation Officer (SHPO)
and Penelec have indicated no concerns or objections to the
proposed project operation.

Penelec will monitor a number of parameters such as lake levels,
plant and river flows, river water temperature at Sang Run,
dissolved oxygen concentration in the plant discharges and record
specific releases for whitewater boating, water temperature
control, etc., in order to evaluate project performance and to
refine or revise operations, if necessary, to meet the intended

ES-3



objectives. The data will be submitted to MDNR at regqular

intervals.

Penelec believes that the proposed operation of the Deep Creek
Station will provide a reasonable and balanced use of available
resources among competing requirements. Penelec has endeavored to
develop an operating rule that will benefit all competing resources
(Section 5). Penelec will continue to work with MDNR and others to
refine and revise operation details, to meet the recreation,

fisheries and power objectives.
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1.0 INTRODUCTION

The Deep Creek Station hydroelectric project was placed in service
in 1925 by a predecessor company of Pennsylvania Electric Company
(Penelec). In 1968, the Federal Energy Regulatory Commission
(FERC) issued Penelec a license for the project (FERC Project No.
2370-MD). The FERC license expires December 31, 1993.

r p Cresk
Project is non-jurisdictional, (2) Penelec is not required to
obtain a new license for the project after the original license
expires, and (3) Penelec will remain under Federal jurisdiction
until the existing license expires. Penelec subsequently informed
the FERC that it has elected not to seek a new license.
Accordingly, Penelec submitted an Application For A Permit To
Appropriate And Use Waters Of The State on June 3, 1992 (Permit
Application). As part of the Permit Application, State regulations
require applicants to provide additional specific information on
project plans and specifications, project operation, flows, water
quality and water use, aquatic habitat, terrestrial resources,
threatened and endangered species, and archeological resources
(COMAR 08.05.02.04A).

This Application Support Document provides the required information
as well as information on recreational and aesthetic resources that
are affected by project operation. It provides Penelec’s balancing
of development and non-development resources and Penelec’s proposed
project operating rules. These operating rules were developed in
consultation with the Maryland Department of Natural Resources
(MDNR) . The Application Support Document describes changes
proposed by Penelec to ensure compliance with State laws,
particularly water quality standards and to enhance the resources.

Section 2 of this document provides a description of the project
and current project operations. It includes a description of
measures to ensure safe operation. Descriptions of resources in
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the vicinity of Deep Creek Lake and along the Youghiogheny River
are presented in Section 3. Proposed physical and operational
changes to the project are described in Section 4. Section 5

explains why the proposed operation is in the best public interest.



2.0 PROJECT DESCRIPTION

2.1 PROJECT FACILITIES AND EQUIPMENT

The Deep Creek Project is a conventional hydroelectric development
located on Deep Creek, a tributary of the Youghiogheny River in
Garrett County, Maryland. The nearest principal city is Oakland,
Maryland, which is located 8 miles south of the dam. The project

etriimtiiras - "
Tt et e Sl et e el e e et S “IH

approximately 1.75 miles upstream from its confluence with the
Youghiogheny River at river mile 120.5; Deep Creek reservoir (also
known as Deep Creek Lake) which stores the water impounded by the
dam; a power intake structure in the lake; a concrete-lined rock
tunnel, surge chamber and steel penstocks which convey waters from
the lake to a powerhouse located on the bank of the Youghiogheny
River near Hoyes Run at river mile 119; a brick powerhouse with two
Francis type turbines; a switchyard; and an excavated tailrace
which directs powerhouse discharges to the river.

2.1.1 Project Structures

Principal structures of the project are described in greater detail
in the following sections. Table 2-1 provides salient project data.
Figure 2-1 shows the project location. The general arrangement and
detailed drawings of the existing facilities and adjoining lands are
presented in Figures 2-2 through 2-5.

2.1.1.1 Dam and Spillway

The project dam is an earth and rockfill structure constructed
around a concrete core wall. The embankment contains approximately
750,000 cubic yards of fill material and is 86 ft. high at its
maximum section. The total length of the embankment is 1300 ft.
The concrete core wall, 78 ft. high at its maximum section, has a
thickness varying from 16 inches at the top to 28 inches at the
base. The overall slope of the embankment is about 2(H) to 1(V) on

2=



Table 2-1

Project Structures

Location

Nearest Town

Garrett County, Maryland
Oakland, Maryland

Dam

Water Course

Drainage Area

Type
Height

Length
Top width

Deep Creek, a tributary to the Youghiogheny
River

64.7 sq. miles
Earth/rockfill with concrete core

86 ft. (maximum fill section)
78 ft. (concrete core wall)

1,300 ft.
12 ft. (embankment), 16 in. (core wall)

Impoundment
Surface Area

Length

Gross Storage

Usable Storage

3,900 acres at El1 2,462 ft. mean sea level
(MSL)

11.6 miles
106,000 acre-ft
93,000 acre-ft

Avg. Annual 7-8 ft.

Drawdown

Spillway

Type Ogee shaped, concrete
Height 6 to 14 ft.

Length 720 ft.

Crest El. 2,462 ft. MSL
PMF level El. 2,472.8 ft. MSL
Capacity 90,000 cfs at PMF

Diversion Tunnel

Location
Size, Shape
Status

Beneath embankment
10 ft. diameter, horseshoe shaped

Upstream half has been permanently plugged
since project completion.

Power Intake

Type

Concrete structure with trash racks, trash
rake, gates and gate hoists
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Table 2-1 Project Structures (Continued)

Power Tunnel

Type
Diameter, Shape

Rock tunnel, concrete and steel lined
9 ft., horseshoe shaped

Elevation El. 2,415 ft. MSL at centerline at intake

Slope 0.8 percent downstream

Length 6,652 ft. to surge chamber plus 46 feet
bevond (concrete lined), 1393 ft. to
bifurcation (steel lined)

Penstocks

Number 2 - circular steel penstocks

Diameter 6 ft. 3 in. - upper portion,
6 ft. 0 in. - lower portion

Length 757 ft.

Surge Chamber

Type Partially above ground, steel/concrete
cylinder

Diameter 30 ft.

Height 145 ft. (total) 52 ft. above ground

Powerhouse

Location On the right bank of Youghiogheny River

Type Brick and concrete, four story structure

Size 106 ft. wide, 43 ft. long and 100 ft. high

Tailrace

Type Excavated trapezoidal channel

Size 40 ft. base width, 1(V): 2(h) side slopes

Length 435 ft.

Important Elevations (ft. MSL)

Dam Crest 2475.0

PMF Level 2472.8

Top of the Core Wall 2466.5

Spillway Crest 2462.0

Normal Max. Pool 2462.0

Intake Tunel 2415.0 (center line)

Generator Floor 2046.5

Turbine Distributor 2034.0 (center line)

Normal Tailwater 2024.0
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the downstream and 3(H) to 1(V) on the upstream sides. The crest
of the dam is at elevation 2475 ft. MSL.

A concrete spillway, 720 ft. long, is located to the north-west of
the embankment. It is an ogee shaped, gravity retaining structure
and is 14 ft. high at its maximum section. A concrete training wall
located south of the spillway, protects the right embankment of the
dam during spillway releases. Penelec believes that the reservoir
has spilled only on three occasions in its sixty eight year history.

A diversion tunnel used during the construction of the project is
located under the embankment. It is horse-shoe shaped and is 10 ft.
in diameter. The tunnel has been plugged permanently with concrete

since completion of project construction.

2.1.1.2 Water Conveyance Structures

A concrete intake structure is located upstream of the spillway on
the western shore of the lake to direct water into the power tunnel.
The intake structure is equipped with trash racks, trash rake,

control gates and gate hoists.

The power tunnel is 9 ft. in diameter, horse-shoe shaped and is
concrete lined throughout its 6652 ft. length from the intake to the
surge chamber. The tunnel has a gradient of 0.8 percent in this
section. Forty six feet downstream from the surge chamber, the
tunnel is lined with steel for approximately 393 ft. where it then
bifurcates over a transition length of 57 feet into two 700 foot-
long steel penstocks. The diameter of the penstocks varies from 6
ft. 3 in. to 6 ft. 0 in. The penstocks feed the two turbines in the
powerhouse, which in turn, discharge into the Youghiogheny River
through a 435 foot-long excavated tailrace.

The surge chamber is of concrete and steel construction. It is 30
ft. in diameter and 145 ft. high and extends approximately 52 ft.

above ground level.



2.1.1.3 Powerhouse

The powerhouse is a four-story concrete and brick structure and
houses two, vertical Francis type turbines each rated at 12,000
horsepower at 400 ft. head. Each turbine is directly connected to
a generator rated at 12,000 kVA, 9,600 Kw at 0.8 power factor. Two
Johnson valves are located within the powerhouse at the downstream

end of the penstocks. The powerhouse also accommodates all the

operation. A 50 ton overhead crane in the powerhouse is available
for repairs and maintenance of the powerhouse facilities.

2.1.2 The Impoundment

The dam impounds a lake approximately 3,900 acres in surface area
and a storage volume of approximately 106,000 acre-ft at the
original design pool elevation of El 2462.0 ft. MSL. The usable
storage volume above elevation 2,425 ft. is approximately 93,000
acre-ft. The contributing drainage area is 64.7 sq. miles. The

lake has 65 miles of shoreline.

The project is operated to provide suitable water levels for lake
recreation. Historically, the average annual drawdown has been
about 9 ft. but more recently, the drawdown has been about 7-8 feet.

2.1.3 Hydraulic Turbines and Generators

The existing generating equipment is identified in Table 2-2.
Scheduled and preventive maintenance and regular replacements and
repairs of turbine runners, governors, hydraulic control systems and
generators have been carried out as needed. The plant has been
operated at its design capacity historically with a high reliability
and availability.



Table 2-2 Generating Equipment and Controls

Turbines

Number, Type 2-Vertical shaft Francis

Rated output 12,000 hp

Rated net head 400 ft.

Discharge 320 CFS

Speed 514 rpm

Manufacturer Allis Chalmers

Year Installed 1925

Runners Replaced

Unit 1 1972
Unit 2 1973

Governors

Type Actuator

Controls Hydraulic

Manufacturer Allis Chalmers

Valves

Number, type 2 - Johnson type needle valves

Size 6 'ft. 3 in.

Generators

Number, Type 2 - vertical shaft synchronous, 3
phase, 60 cycles, with direct
connected exciter

Speed 514 rpm

Rated output 12,000 kVA, 9,600KW at 0.9 power
factor

Manufacturer Allis Chalmers

Exciter

Number, Type

No load
Full load
Amps
Speed

Manufacturer

2 = Unit 1 - No.
119190

250 volts

250 volts
1,000

514 rpm

Allis Chalmers

119113,

Unit 2 - No.

2-12



Table 2-2

Generating Equipment and Controls (Continued)

Main Transformers

Number, Type

Manufacturer

2 = 115 = 1l.95 kV

Westinghouse Electric Corporation

Circuit Breakers

Number, Type

Manufacturer

Number, Type

Manufacturer

2 = 115 kV Transformer 0il Circuit
breakers

Allis Chalmers

1 - 12 kV generator OCB (Unit 2), oil
blast circuit breaker, type FK-144-
250-2, 4,400 volts, 600 amps, 60
cycles, interrupter current at rate
voltage - 10,000 amps, impulse with
stand - 110 kV maximum design 15,500

General Electric

Station Service
Transformers

Type

Number,

Manufacturer

Number, Type

Manufacturer

6 - 25 kVA, 12,000 volts, 120/240,
class OA, single phase, 60 hertz

McGraw Edison

1 - for electric heat - 500 kVA, 3
phase, class OA, 12,000 volts,
480Y/277, 60 cycles

RTE Corporation




2.1.4 Ancillary Equipment

The project is remotely operated from Penelec’s Johnstown, PA System
Operations Center. Electrical and mechanical equipment and devices
required for the operation, control and dispatch of the project
power are located in the powerhouse and at the Johnstown System
Operations Center. Table 2-3 lists the ancillary equipment at the

existing project.

2.2 EXISTING PROJECT OPERATIONS

The project is primarily operated to provide peaking capacity to the
Penelec/GPU system. Operation of the power plant is automatically
controlled from Penelec’s System Operations Center in Johnstown, PA.
The annual plant factor is approximately 18 percent, based upon the

summer net capacity rating of 18 MW.

The large volume of storage in the project reservoir and the large
plant discharge capacity relative to the runoff from the drainage
area of Deep Creek Lake permit virtually a total regulation of
inflow. Penelec has operated the project to provide for the needs
of recreation in the lake to the extent possible. Since the early
1980’s, Penelec has generally maintained a water level of 2,458 ft.
or higher during the months of June, July, and August. Figure 2-6
shows the minimum, maximum, and mean monthly reservoir levels

maintained during the period 1970-1990.

2.2.1 Energy Generation

The average energy production of the plant over the 65-year
operating period is 28,300,000 kWh per year.

Figure 2-7 shows the project power capability as a function of

available head at the plant.



Table 2-3 Existing Ancillary Equipment

SAFETY EQUIPMENT AND ALARMS

Each generator is equipped with it‘s own ANSUL 1501 Clean Agent Fire
Control System which is discharged at a specified temperature in the
generator. When this system discharges, it rings a bell at Deep Creek
Station, shuts the generator down and sends a fire alarm to the
Johnstown System Operations Center.

The following alarms exist on Penelec’s lake level monitoring system:

Lake Level Rate of 0.05 ft. per hour based on three consecutive

Change readings and only if the lake level is 2,461
feet or greater.

Master Weir High Flow - Flow of 2.5 cfs or greater

High Alarm

Master Weir High Flow - Flow of 3.0 cfs or greater

High-High Alarm

Master Weir Flow - Rate of change equal to 200 gpm in any 1
Rate of Change hour time period

High Lake Level Lake level elevation equal to or greater
than 2,461.5 feet

Power /Communication Loss of power to the DCP or

Problem loss of communication to the CPU

The station is equipped with smoke detectors which alarm the Johnstown
System Operations Center.

Since Deep Creek Station is fully automated and only manned Monday
through Friday, 7 a.m. to 3:30 p.m., all of Penelec’s alarms are
transmitted to the Johnstown System Operations Center. Most alarms are
in the form of targets and flashing lights. Examples of flashing lights
would include the lights on the Bentley Nevada Turbine Monitoring
Equipment and the generator status temperature alarms. The protective
relaying for both the generators and transformers provides an example of
a target. Also all the protective relaying on the 115 kV line has
targets. These targets drop when any of these relays operate.
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Figure 2-6. Monthly historic Deep Creek Lake water levels 1970-1990.
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Figure 2-7. Deep Creek station capability vs. gross head.



2.2.2 Impoundment Storage and Operation

The impoundment created by the project dam extends over 11.6 miles
upstream. The surface area at El. 2,462 ft. MSL is 3,900 acres.

An area-capacity-elevation curve is shown in Figure 2-8.

The capacity of the reservoir and the turbine discharge capabilities
are adequate to ensure no spill from the reservoir except during
unusual floods. Snow pack depth measurements are taken regularly
by Penelec. The power plant operation regulates most of the floods
in the catchment and provides incidental flood control benefits

downstream.

2.2.3 Hydraulic Capacity of the Project

The two Francis turbines in the powerhouse have a total hydraulic
capacity of around 640 cfs. Based on index testing of the units in
1992, Penelec normally operates the turbines for maximum efficiency.
At maximum efficiency, flow through the turbines is about 560 cfs.

2.2.4 Tailwater Relationship

The tailwater elevations at the powerhouse are influenced by the
backwater effect of flow in the main stem Youghiogheny River for all
flows in the latter. Therefore, a one-to-one relationship between
project flows and tailwater levels does not exist. Normal tailwater
level when both units are operating is at or near El1. 2,024 ft.
Variation of tailwater level from elevation 2,024 feet is less than

% percent of the total head on the plant.

2.2.5 Power /Resource Utilization

The existing capacity of the project completely develops the
potential of Deep Creek at the site. The reservoir almost
completely regulates the catchment. The project is operated to
maximize multi-user demand for the project waters. The power

2-18
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generated by the plant is fully utilized within the Penelec/GPU
system.

2.3 ANNUAL VALUE OF PROJECT POWER

In 1992, the project generated 22,690 MWh. The value of this
energy and capacity to Penelec is estimated to be $560,000 and

$1,240,000 respectively, based on Penelec’s avoided cost.



‘3.0 AFFECTED ENVIRONMENT

3.1 YOUGHIOGHENY RIVER AND DEEP CREEK WATERSHED FEATURES

3.1.1 Drainage Characterization

The Youghiogheny River above Friendsville, Maryland drains
approximately 295 square miles. This entire drainage area lies
within the Alleghenyv Plateau Province. From Oakland. Marvland, the
size of the drainage area approximately doubles, with more than 35
small tributaries contributing to the increase. The largest
increase in drainage is from the Deep Creek subbasin with a drainage
area of 64.7 square miles; the next largest increases are from Muddy
Creek, Herrington Creek, and White Rock Run (Figure 3-1).

The elevation of the entire river basin ranges from 1550 feet (472
m) to 3360 feet (1024 m) above sea level. Backbone, Meadow, and
Negro Mountains, and Winding Ridge are four major ridges in the
basin that interrupt an otherwise rolling upland area. Stream
valleys in the basin tend to be cut deeply and flow in a
northeasterly direction between ridges.

There are a number of impoundments on tributaries to the
Youghiogheny River, including the 3900-acre Deep Creek Lake, the
largest lake in Maryland. Except for Deep Creek Lake, releases
from these small (<100 acre) impoundments are primarily on a run-
of-river basis and do not have a substantial impact on the
hydrology of the river.

In contrast, flows from Deep Creek Lake are highly regulated by the
Deep Creek Station hydroelectric facility which operates in a
peaking mode. In general, releases for power generation are only
made during the daytime period of peak electrical demand and the
duration and frequency of releases is highly limited by reservoir
inflows. Since the construction of the dam at Deep Creek Lake in
1925, the flow from the Deep Creek subbasin upstream of the dam has

3=-1
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been diverted to the hydro project and is released from a tailrace
located approximately one mile (1.6 km) downstream of the original

Deep Creek channel.

The Youghiogheny River corridor is defined in this document to
include the reach of river from Millers Run, which is about 3 miles
north of Oakland, to Friendsville. This 20-mile long reach was
designated as "Wild" by the state of Maryland in 1976. The
following sections focus on the lower half of the corridor from the

Deep Creek Station tailrace to Friendsville, since it is this reach

that is most affected by the project.

The Youghiogheny River area in the vicinity of the Deep Creek
tailrace can be characterized as a steep, narrow river canyon. From
the river, slopes as steep as 50 percent lead to the canyon rim.
The river itself is steeply sloping with falls both upstream and
downstream of the tailrace confluence. The average gradient between
Oakland and upstream of Swallow Falls (which is upstream of the
confluence with Deep Creek), is 12 ft. per mile. Between Swallow
Falls and Friendsville, the average gradient is 50 ft. per mile.

3.1.2 Climate

Climate within the watershed is heavily influenced by its
relatively high elevation. Mean annual temperature is 47°F (8°C),
several degrees colder than in neighboring basins such as the
Savage River basin. Precipitation averages 47 inches (120 cm), and

mean annual snowfall is 61 inches (155 cm).

3.1.3 Geology

Minerals found within the Deep Creek drainage area are all
associated with the area’s sedimentary rock. They include deposits
of limestone, shale, siltstone, commercic .ly valuable clays, high
silica sandstone, coal, and sand and gravel deposits. One gravel
quarry, now abandoned, is located along the river at Sang Run.
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Of the commercially valuable minerals found in the area, mining
operations are most extensive for coal. The Upper Youghiogheny and
Lower Youghiogheny coal basins, both of which are located within
Garrett County, have a combined recoverable reserve of
approximately 316 million tons, most of which has a high sulphur
content (>1%). Of the total coal reserve, less than 3% lies within
the Youghiogheny River Corridor.

Within the Deep Creek Lake Basin, a number of abandoned deep coal
mines exist. Many of these mines have subsequently been reclaimed,
but a number of active and abandoned mines are located in the

Cherry Creek watershed which drains into Deep Creek Lake.

Soils along the Youghiogheny River are of predominantly four types:
Dekalb-Gilpin-Cookport, Gilpin-Cookport-Dekalb, Dekalb-Calvin-
Gilpin, and Gilpin-Wharton-Dekalb (U.S. Department of the Interior
1978). Limitations associated with these so0il types include severe
slopes, stoniness, and a high degree of wetness. These unfavorable
conditions have discouraged agriculture and other development,
especially in areas near the mainstem Youghiogheny and the lower
portions of tributaries.

3.1.4 Hydrology

3.1.4.1 Youghiogheny River

The Youghiogheny River just below the Deep Creek Project tailrace
drains a watershed area of 249 square miles. Discharge records for
the Youghiogheny River in the project area are available from two
U.S. Geological Survey gaging stations. The first station is
located 10.0 miles upstream from the project tailrace at Oakland,
Maryland and gages discharge for a 134 square mile drainage area.
The second station is located 12.8 miles downstream from the
project tailrace at 