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1.0

1.1

DEEP CREEK HYDROELECTRIC STATION
MDE WATER APPROPRIATION PERMIT NO. GA925009 (03)
ANNUAL REPORT for 2001

SUMMARY

Reliant Energy Maryland Holdings, LLC (Permittee) holds Water Appropriation Permit
GA928009(03) issued by the Maryland Department of the Environment (Department).
Permit GA92S009(03) provides for the continued operation of the Deep Creek

Hydroelectric Station.

Permit Condition 23 requires the Permittee to submit an annual report to the Department,

including data and information as specified in Permit Conditions 15-19 and 21.

Lake Level Monitoring

Appendix A contains daily water level data for 2001. Lake levels exceeded the desired
end of the month Upper Rule Band by 0.2 feet in February, 0.4 feet in March, 0.1 feet in
April and 0.3 feet in May. The maximum desirable reservoir levels at the end of each
month were attained in January and June through December. Water levels in the

reservoir were maintained above the Lower Rule Band for the entire year.

The reservoir levels were above or near the Upper Rule Band for much of May and June.
Over 3.5 inches of rain fell during the last half of the May, resulting in higher than
normal reservoir levels. The highest reservoir level in May was 2461.5 feet, 0.5 feet
above the Upper Rule Band. The highest water elevation during the year was 2461.7 feet
on June 8, 0.7 feet above the rule band. The reservoir received over 2.5 inches of rain
between June 1 and June 7. Water levels in the reservoir were within the rule bands from

July 11 through the end of the year, ‘



1.2

Temperature Monitoring

The Permittee monitored water temperature in the Youghiogheny River in accordance
with “Deep Creek Station, Water Temperature Enhancement Plan” (approved June 8,
1996, revised September 2001). The Plan was designed to maintain river water
temperatures below 25°C in the Youghiogheny River. The Permittee released water in
accordance with the Water Temperature Enhancement Plan on twelve days in 2001.
River water temperatures exceeded 25°C on June 19, 26, 28 and 30; July 1; and August 7,
8,9, 11 and 15.

The temperature enhancement protocol was not required on June 19 and 28 and August 7
and 15 since river flows at Oakland exceeded 100 cfs. Both units were loaded for a 2-
hour release on June 30, but Unit-1 tripped and could not be restarted for about 40
minutes. The resultant release was not enough to prevent the temperatures from
exceeding 25°C. The protocol required a 1-hour release by 1430 hours on July 1.
However, the remote dispatch capabilities between the Houston Dispatch Center and
Deep Creek Power Plant malfunctioned and the release did not occur until nearly 1730
hours. The late release failed to maintain river temperatures below 25°C. Deep Creek
Power Plant generated for six hours starting at 1225 on August 8 and over 6% hours
starting at 1148 on August 9. Neither release prevented water temperatures from

exceeding 25°C. A release was not required per the protocol on June 26 and August 11.

Days when temperatures exceeded 25°C and days when temperature enhancement
releases were made are summarized in Appendix B. Log sheets for each of these dates

also are enclosed in Appendix B.
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Minimum Flow Release Monitoring

The Permittee operated the flow bypass in accordance with the “Deep Creek Station Flow
Bypass Operation Protocol” (May 1995, revised September 2001). Minimum bypass
flows were required on 20 dates between September 15 and November 19, 2001. Flows
required by the protocol ranged from 2-cfs on several dates to 11-cfs on October 14,
Appendix C provides a summary of flow bypass data for 2001. A record of the U.S.
Geological Survey data from the Oakland gaging station also is presented in Appendix C.

Dissolved Oxygen (DO) Monitoring

The Permittee operated the dissolved oxygen enhancement weir during 2001 in
accordance with the "Dissolved Oxygen (DO) Enhancement Operations and
Monitoring Protocol" approved by the Department on January 6, 1995. Data

obtained from monitoring DO in 2001 are included in Appendix D.

The DO levels in the tailrace first fell below 6.0 mg/l on July 19, when the
Permittee measured DO levels of 5.54 mg/l. DO levels dropped to 4.34 mg/l on
August 13 despite the gates set in the closed or near closed position. This is the
first time since implementation of the Protocol that DO levels fell below 6.0 mg/l
with the sluice gates nearly closed. The low DO levels measured on July 19 and
August 13 both occurred with only one unit operating. Due to high natural flows,
Permittee operated only one unit on both dates in accordance with the permit. DO
levels were measured on one other date with single unit operation, July 6. DO
values were low (6.05 mg/l) but above the standard of 6.0 mg/l. It is possible
single unit operation does not provide enough turbulence to raise DO levels as
water spills over the weir. This will be monitored closely in future years to

determine if alternative gate positioning is required.




1.5

1.6

Aside from July 19 and August 13, no other DO measurements were below 6.0
mg/l.

Releases Unsuitable for Whitewater Recreation

Permit Condition 19 outlines several operating rules designed to enhance whitewater
boating opportunities in the Youghiogheny River. One operating rule restricts generation
during certain times of the day unless flows suitable for whitewater boating also occur,
The specific criteria for this operating rule:
¢ apply only from April 15 through October 15,
® apply only when the lake is between the upper and lower rule bands,
® may be suspended during emergency conditions described in Condition 14, and
® prohibit releases between 1600 hours and 0800 hours of the following momning
unless:
1. arelease providing 3 consecutive hours suitable for whitewater boating occurs
during the 0800 to 1600 hour period immediately preceding the release.
2. arelease providing 3 consecutive hours suitable for whitewater boating occurs

during the 0800 to 1600 hour period immediately following the release.
Condition 19 requires the Permittee to document "times and dates when generation

releases not suitable for whitewater recreation occurred." Using the criteria above,

generation releases not suitable for whitewater recreation did not occur during 2001.

Zebra Mussel Monitoring

Artificial substrates placed at the station intake area during 2001 showed no signs

of the zebra mussel infestation.
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Lake Level
2455.6
2455.6
2455.6
2455.8
2455.8
2455.8
2455.8
2455.9
2455.9
2455.8
2455.7
2455.7
2455.7
2455.7
2455.7
2455.6
2455.6
2455.6
2455.7
2455.7
2455.7
2455.7
2455.8
2455.7
2455.7
2455.7
2455.8
2455.8
2455.9
2456.0
2456.5

Rain Fall Month Day Lake Level Rain Fall Month
0.05 Feb 1 2456.5 0.00 Mar
0.00 2 2456.5 0.15
0.05 3 2456.5 0.00
0.00 4 2456.5 0.00
0.25 5 2456.6 0.00
0.15 6 2456.6 0.05
0.00 7 2456.6 0.00
0.03 8 2456.8 0.00
0.05 9 2456.9 0.00
0.00 10 2457.0 0.00
0.00 11 2457.2 0.00
0.00 12 2457.3 0.00
0.00 13 2457.3 0.00
0.00 14 2457.3 0.60
0.00 15 2457.8 0.80
0.00 16 2458.1 0.55
0.00 17 2458.2 0.00
0.05 18 2458.2 0.00
0.70 19 2458.1 0.00
0.40 20 2458.1 0.00
0.10 21 2458.2 0.00
0.00 22 2458.2 0.00
0.00 23 2457.9 0.50
0.05 24 2457.9 0.00
1.00 25 2457.9 0.00
1.00 26 2458.0 0.00
0.00 27 2458.0 0.00
0.05 28 2458.1 0.10
0.00 29
3.93 2.75

Deep Creek Lake Level 2001
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Lake Level
2458.2
2458.2
2458.2
2458.3
2458.4
2458.4
2458.3
2458.2
2458.3
2458.3
2458.3
2458.3
2458.4
2458.6
2458.9
2459.0
2459.0
2459.0
2459.3
2459.3
2459.4
2459.5
2459.7
2459.7
2459.7
2459.9
2459.9
2459.8
2459.8
2459.8
2459.8

Rain Fall
0.00
0.00
0.00
0.50
0.65
0.30
0.05
0.086
0.05
0.00
0.00
0.40
0.50
0.00
0.00
0.65
0.27
0.00
0.00
0.00
0.70
0.10
0.00
0.25
0.00
0.10
0.00
0.00
0.15
0.50
0.03
5.15




Deep Creek Lake Level 2001

Apr 1 2459.8  0.15 May 1 2461.1 0.00 Jun 7 2461.2  0.50
2 2459.9  0.00 2 2461.0  0.00 2 2461.2  0.20
3 2459.9  0.00 3 2461.1 0.00 3 2461.3  0.10
4 2459.9  0.00 4 2461.1 0.20 4 2461.2  0.12
5 2459.9  0.00 5 2461.1 0.00 5 2461.2  0.08
6 2459.9 6 2461.0  0.00 .6 2461.1 0.85
7 2459.9 7 2461.0  0.00 7 2461.4  0.70
8 2460.1 8 2461.0  0.02 8 2461.7  0.00
9 2460.3  0.35 9 2461.0  0.00 9 2461.6  0.00

10  2460.4  0.10 10 2461.0  0.00 10 2461.4  0.00
11 2460.4  0.85 11 2461.0  0.00 11 2461.2  0.00
12 2460.6  0.00 12 2461.0  0.00 12 2461.2  0.03
13 2460.6  0.00 13 2461.0  0.25 13 2461.2  0.00
14  2460.6  0.05 14 2460.9  0.00 14 2461.2  0.00
15 2460.6  0.25 15 2460.8  0.05 15 2461.2  0.00
16 2460.6  0.45 16 2460.9  0.43 16 2461.2  0.10
17 2461.0  0.05 17 2460.9  0.00 17 2461.1 0.00
18 24611  0.15 18 2460.9  0.62 18 2461.1 0.00
19 2461.1  0.00 19 2460.9  0.08 19 2461.1 0.00
20 2461.1  0.00 20 2460.9  0.00 20 2461.1 0.00
21 2461.1  0.00 21 2461.1 0.35 21 2461.1 0.00
22 2461.1 0.00 22 2461.0  0.60 22 2461.0  0.10
23 2461.1  0.00 23 2461.0  0.20 23 2460.9  0.50
24  2461.0  0.10 24 2461.1 0.35 24 2461.0  0.65
25 2461.0  0.00 25 2461.2  0.45 25 2461.0  0.00
26 2461.1 0.00 26 2461.4  0.10 " 26 2461.0  0.00
27 2461.1 0.00 27 2461.5  0.10 27 2461.0  0.00
28 2461.1 0.00 28 24615  0.00 28 2461.0  0.00
29 2461.1 0.00 29 24615  0.00 29 2460.9  0.00
30  2461.1 0.00 30 2461.5  0.08 30 2460.9  0.07
31 2461.3  0.00

Total 2.5 3.88 4




Deep Creek Lake Level 2001

Month Day Lake Level Rain Fall Month Day Lake Level Rain Fail Month a
Jul 2460.9 0.75 Aug 2460.0 0.00 Sep 1
2460.9 0.00 2459.9 0.00 2
2460.9 0.00 2459.9 0.00 3 24568.6 0.00
2460.9 0.60 2459.8 0.15 4 2458.5 0.50
2460.9 1.65 2459.8 0.00 b 2458.5 0.00
6
7
8
9

—

y Lake Level Rain Fall
2458.7 0.05
2458.7 0.05

2461.1 0.00 2459.8 0.00 2458.4 0.00

2461.1 0.05 24569.6 0.00 2458.4 0.00

2461.1 0.76 2459.5 0.00 2458.2 0.00

2461.2 0.00 2459.4 0.00 2458.1 0.00

2461.2 0.75 2459.3 0.2b 0 2458.0 0.156
1

1
2461.0 0.00 2459.3 0.00 1 2458.0 0.00
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2460.9 0.00 2459.3 1.50 12 2458.0 0.00
2460.8 0.00 2459.4 0.00 13 2458.0 0.00
2460.8 0.00 2459.4 0.00 14 2458.0 0.00
2460.8 0.00 2459.4 0.00 15 2457.9 0.15
2460.8 0.00 2459.4 0.20 16 2457.8 0.00
2460.7 0.00 2459.3 0.25 17 2457.8 0.00
2460.7 0.80 2459.2 0.00 18 2457.7 0.00
2460.7 0.00 2459.2 0.00 12 2457.7 0.00
20 2460.7 0.00 20 2459.2 0.05 20 2457.7 0.48
21 2460.6 0.00 21 2459.2 0.00 21 2457.7 0.00
22 2460.6 0.00 22 2459.2 0.05 22 2457.6 0.00
23 2460.5 0.00 23 2459.2 0.50 23 2457.6 0.35
24 2460,2 0.00 24 2459.2 0.00 24 2457.5 0.70
25 2460.1 0.65 25 2459.1 0.00 25 2457.5 0.70
26 2460.1 0.55 26 2459.1 0.47 26 2457.5 0.00
27 2460.2 0.00 27 2459.1 0.00 27 2457.5 0.00
28 2460.1 0.00 28 2459.0 0.05 28 2457.5 0.00
29 2460.1 1.36 29 2458.9 0.00 29 2457.4 0.00
30 2460.1 0.00 30 2458.8 0.00 30 2457.4 0.00
31 2460.0 0.00 31 2458.8 0.00

Total 7.7 3.47 3.13




Deep Creek Lake Level 2001

2455.8 0.00

Cct 1 2457.4 0.00 Nov 2456.4 0.00 Dec
2 2457.3 0.00 2456.4 0.00 2455.8 0.00
3 2457.2 0.00 2456.3 .40 2455.8 0.00
4 2457.2 0.00 2456.3 0.00 2455.8 0.00
5 2457.2 24586.3 0.00 2455.8 0.00
6 2457.1 0.30 2456.3 .00 2455.8 0.25
7 2457.1 0.00 2456.3 0.00 2455.8 0.15
8 2457.0 0.00 2456.3 G.10 2455.8 0.85
9 2456.9 0.00 2456.3 ' 2455.8 0.00
10 2456.9 0.00 2456.3 2455.8 0.00
11 2456.9 0.00 2456.3 2455.8 0.10

2455.8 0.056
2455.8 0.00
2455.8

2455.8

2455.8 0.25
2455.8 0.50
24558 . 0,70
2455.9 0.05

2456.3  0.00
2456.0  0.00
2456.0  0.00
2456.0  0.00
2455.9  0.00
2455.9  0.00
2455.9  0.00
24558  0.35

12 2456.9 0.00
13 2456.8 0.00
14 2456.8 0.45
15 2456.8 0.00
16 2456.7 0.20
17 2456.8 0.20
18 2456.8 0.00
19 2456.8 0.00
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20 2456.7 0.00 20 2455.8 0.10 20 2456.0 0.00
21 2456.7 0.00 21 2455.8 0.00 21 2456.0 0.00
22 2456.7 0.00 22 2455.8 0.00 22 2458.0 0.26
23 2456.7 0.00 23 24556.8 0.00 23 24586.0 0.05
24 2456.7 1.50 24 2455.8 0.00 24 2456.0 0.00
25 2456.7 0.00 25 2455.8 1.05 25 2456.0 0.00
26 2456.7 0.05 26 2455.9 0.00 26 2456.0 0.00
27 2456.6 0.15 27 2455.8 0.45 27 24559 0.05
28 2456.6 0.00 28 2455.8 0.00 28 24559 0.10
29 2456.,5 .00 29 2455.8 0.00 29 2455.9 0.00
30 2456.4 0.00 30 2455.9 0.10 30 2455.9 0.00
3 2456.3 0.00 31 2455.8 0.00

Total 2.85 2.55 3.35
Year Total 45.26




APPENDIX B

TEMPERATURE MONITORING AND RELEASE REPORTS




MAXIMUM DAILY RIVER WATER TEMPERATURES

Daily maximum river water temperatures in the Youghiogheny River at Sang Run are presented
on the following tables. The data were collated and provided by Versar, Inc., consultant to the

MDNR Power Plant Assessment Division (PPAD).

Th(? column labeled “SMAX™ lists the arithmetic means of the daily maximum water
ten;peratures, in degrees C, measured by two “Tempmentors” placed in the river by the MDNR.
The column labeled “PenMAX?” lists the maximum water temperatures, in degrees C, measured
by the Permittee’s temperature monitor at the Sang Run Bridge. PPAD and Versar analyze the
data to evaluate the Water Temperature Enhancement Plan used by the Permittee to determine

the need and timing of daily temperature releases.

Days when temperatures exceeded 25°C and days when temperature enhancement releases were
made are summarized in the following tables. Log sheets for each of these dates also are

enclosed.




Exceedance Of 25°C At Sang Run Temperature Probe

June 19 15:40 —19:50 26.2 @ 18:10
June 26 15:50 - 19:20 25.9 @ 17:50
June 28 14:50 — 20:50 269 @ 17:20
June 30 14:20 ~15:30 26.3 @ 15:20
July 1 15:20-16:10 25.3 @ 15:50
August 7 14:10-15:20 25.9 @ 15:00
August 8 14:00 — 14:40 25.6 @ 1430
August 9 13:20 - 14:00 253 @ 1340
August 11 16:40 —19:50 25.6 @ 1840
August 15 16:50-18:10 252 @ 1710




Dates & Times of Temperature Enhancement Releases

June 20 1240 1346 Unknown
June 21 1104 1500 79
June 27 1230 1440 69
June 30 1230 1435 67
July 1 1730 1830 53
July 24 1227 1802 30
July 25 1100 1300 82
August 8 1230 1824 99
August 9 1150 1824 88
August_ 25 1230 1429 56
August 26 1230 1434 45
August 30 1130 1729 53
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APPENDIX C

FLOW BYPASS OPERATION RECORD




FLOW BYPASS OPERATION

The flow bypass protocol requires the Permittee to maintain a minimum flow of 40 cfs in the
Youghiogheny River immediately downstream of the tailrace. Starting June 1 and continuing
through November 30, the Permittee monitors the river flows at the Oakland gage. When flows
at the Oakland gage fall below 26 cfs, the Permittee may be required to open a bypass valve to

release enough water to maintain 40 cfs in the river immediately below the tailrace.

The following table summarizes flow bypass data for June through November 2001, when flows
in the Youghiogheﬁy River were less than 26 cfs. Flow data wefe obtained from the USGS
recording at the Oakland gage, direct readings from the USGS QOakland gage or from the tailrace
gage at the station per guidance provided in the protocol. Valve opening was determined from

Table 3 of the protocol based on station operating status.

Data from the USGS gaging station at Oakland also are provided. Data for the period of October
1, 2001 through the end of the year are provisional data. USGS data represent daily mean flows

and may not agree with instantaneous data collected by the Permittee throughout the year.




Déep Creek Station
Flow Bypass Operation - 2001

Bypass Operation
Month Day | Flow at Bypass % Open
Oakland Flow

September 10 24 0 CLOSED
September 11 25 0 CLOSED
September 12 24 0 CLOSED
September 13 23 0 CLOSED
September 14 20 0 CLOSED
September 15 18 3 23
September 16 18 3 23
September 17 17 5 26
September 18 17 5 26
September 19 16 6 27
September 20 14 9 32
September 21 20 0 CLOSED
September 23 20 0 CLOSED
September 24 18 3 23
September 29 26 0 CLOSED
September 30 23 0 CLOSED
October 2 18 3 23
October 3 17 5 26
October 4 19 2 22
October 5 21 0 CLOSED
October 6 23 0 CLOSED
October 7 24 0 CLOSED
October 11 14 9 32
October 12 14 9 32
October 13 14 9 32
October 14 13 11 35
October 20 21 0 CLOSED
October 21 20 0 CLOSED
October 22 18 3 23
October 23 17 5 26
October 24 17 5 26
October 25 18 3 23
October 26 18 3 23
October 27 18 3 23




Deep Creek Station
Flow Bypass Operation - 2001

Bypass Operation

Month Day Flow at Bypass % Open
QOakland Flow
October 28 19 2 22
October 29 19 2 22
October 30 19 2 22
October 31 19 2 22
November 1 20 0 CLOSED
November 2 - 20 0 CLOSED
November 3 21 0 CLOSED
November 4 25 0 CLOSED
November 7 25 0 CLOSED
November 8 21 0 CLOSED
November 9 23 0 CLOSED
November 10 23 0 CLOSED
November 11 21 0 CLOSED
November 12 21 0 CLOSED
November 13 19 2 22
November 14 19 2 22
November 15 19 2 22
November 16 19 2 22
November 17 19 2 22
November 18 19 2 22
November 19 19 2 22
November 20 20 0 CLOSED
November 21 21 0 CLOSED
November 22 25 0 CLOSED
November 23 24 0 CLOSED
November 24 23 0 CLOSED
November 25 21 0 CLOSED
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APPENDIX D

RECORD OF

DISSOLVED OXYGEN MONITORING
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