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HOLTWOOD REDEVELOPMENT PROJECT

WATER QUALITY REPORT

1.0 BACKGROUND

PPL Holtwood, LLC (PPL) is filing with the Federal Energy Regulatory Commission
("Commission" or "FERC") an application for an amendment to its license to expand the 107.2-
megawatt (MW) Holtwood Hydroelectric Project (“Project”) (FERC No. 1881) to increase
production capacity by 83 MW and improve migratory fish passage. Currently, the Project
includes an almost half-mile long dam, an eight-mile long reservoir (Lake Aldred) and a ten-unit
powerhouse with a total hydraulic capacity of approximately 31,500 cubic ft/sec (cfs). The
Project is located on the Susquehanna River in southeastern Pennsylvania, approximately 8 miles
from the Maryland border. The existing license is due to expire on September 1, 2014.

The expansion project would require excavation of an expanded forebay and the
construction of a new skimmer wall above the dam. It would also include construction of a new
powerhouse adjacent to the existing one as well as excavation of several areas below the dam to
allow water to pass downstream without creating backpressure on the generating units (which
would reduce electrical output) while simultaneously creating an enhanced route for anadromous
fish passage. Additionally, a new draft tube extension to unit 1 would be installed that would
divert water from unit 1 (the most upstream unit on the existing powerhouse) through the
existing diversion wall in order to enhance a secondary migratory fish passage route along the
west side of Piney Island. This channel (Piney Channel) would be further enhanced by
excavation to control channel velocity and unit tailwater levels.

Other physical project components include the following:

e Modifications to the existing fish lift to enhance lift effectiveness,

e Installation of additional rubber dam sections to replace the remaining wooden
flashboards on the dam in order to enhance spill control and to improve the stability
of lake levels for recreational uses; and modification of existing rubber dam sections
at the dam’s eastern end,

e Improvements to existing recreational facilities including fishing access at points
below the dam and powerhouse and enhancements to existing boating access points
on Lake Aldred, and

e Construction of a fish barrier dam in the Project spillway area to assist in guiding
anadromous fish to the existing project spillway fish lift entrance. This is currently
being proposed on a deferred basis pending the outcome of additional migratory fish
passage studies to be performed by PPL.



Other physical project modifications and management measures remaining under
consideration by PPL include the following:

e The potential construction of new whitewater boating features in the river area below
the Holtwood dam or other form of whitewater boating enhancement,

e The funding of post-construction migratory fish studies and the establishment of a
contingency account to address residual fish passage concerns, and

e Additional changes to project components to minimize environmental effects.

The Pennsylvania Department of Environmental Protection (PADEP) requested studies
of water quality in 2005. These were conducted and reported on in the Initial Consultation
Document for the Project (Kleinschmidt 2006). As a continuation of studies done in 2005, PA
DEP requested further studies in 2006 to evaluate water quality parameters including dissolved
oxygen (DO), pH, and temperature in the Holtwood tailrace and in Lake Aldred. In addition,
The PADEP also requested measurements of total nitrogen, total phosphorous and total
suspended solids in Lake Aldred.

The mainstem Susquehanna River from the inflow of the Juniata to the MD line is
considered a warm water fishery with DO requirements of a minimum daily average of 5.0 mg/1
and a minimum instantaneous value of 4.0 mg/l. Pennsylvania standards for pH in a warm water
fishery are 6.0 to 9.0 inclusive. Pennsylvania has also established maximum temperatures for
waters receiving heated wastewater regulated under Chapter 92 and 96 or from other wastewater
sources where temperature limits are necessary to protect designated and existing uses. The
maximum temperatures for warm water fisheries during the hottest summer months are:

°F °C
July 1-31 87 30.6
August 1-31 87 30.6
September 1-15 84 28.9

September 16-30 78 25.6

Although it is PPL’s position that these temperature criteria are not applicable to the
Holtwood dam, PPL has conducted these studies to accommodate DEP’s desire for this data in
the context of a 401 certification.

Past studies have shown the potential for high water temperatures and low dissolved
oxygen levels from mid-July to early October. The lower DO levels recorded in the 1980's and
1990's were generally attributed to algal processes occurring in the reservoirs throughout the
lower Susquehanna River. The upstream Safe Harbor Hydroelectric Project implemented turbine
venting in the late 1980's and this has improved DO levels in Lake Aldred, but previous spot
measurements have shown low DO levels in the Holtwood tailrace during shutdown periods.
Results from a 2005 study showed higher DO and temperature values than those measured in the

| 1980’s and 1990’s, with minimal excursions below the state standards (Kleinschmidt, 2006).






Neither DO values nor temperature values in profiles off the skimmer wall
indicated any stratification. Figure 4 shows how uniform conditions throughout the nine
meter profiles were during late summer conditions.

3.3 Nutrients and Suspended Solids

Nutrient and total suspended solids data was collected at four locations
throughout Lake Aldred. The locations were similar to historical data collection stations
(Figure 6) (Weston Corp., 1992). Samples were collected on August 17, 22, 24 and 28 in
the morning, while afternoon samples were taken on August 22 and 28. Water samples
were gathered using a Van-Dorn sampling bottle at a depth of 1 meter below the surface
and 1 meter off the bottom at each location. Samples collected were placed in sample
bottles and stored on ice for lab analysis per EPA guidelines.

Table 1.  Nutrient data collected by Weston in Lake Aldred during 1991.

Parameter (mg/l) Station 1 Station 3 Station 5 | Station 10
8/15/1991
Nitrite, as N 0.71 <0.1 <0.1 <0.1
Nitrate, as N 0.72 0.87 0.79 0.76
TKN 0.7 0.7 0.68 0.71
Phosphate, as P-Ortho <0.02 <0.02 <0.02 <0.02
Phosphate, as P <0.052 0.028 <0.020 0.021
9/16/1991
Nitrite, as N <0.1 <0.1 <0.1 <0.1
Nitrate, as N 0.83 0.7 0.8 0.86
TKN 0.7 0.77 0.69 0.64
Phosphate, as P-Ortho <0.02 <0.02 <0.02 <0.02
Phosphate, as P <.050 <.050 <.050 <.050

Historic data as reported by Weston Corp. (1992) is presented in Table 1 and is
limited to two sampling days. Results of nitrogen and phosphorous samples collected in
2006 are provided in Table 2 and are similar to the 1991 data. Total nitrogen in Lake
Aldred ranged between 0.5 mg/l and 6.3 mg/l during all sampling periods. Total
phosphorous however, was never above the detection limit of 0.1 mg/l. Total suspended
solid values in Lake Aldred were mainly under the detectable limit of 12 mg/l, though
approximately 20% of the samples ranged between 12mg/l and 20.4 mg/l (Table 2).



Table 2.  Nutrient and total suspended solids data collected in Lake Aldred during mid-summer
2006. Total suspended solids, total phosphorous, and total nitrogen were collected.

Date Station | **Depth | *TSS (mg/l) | *TP (mg/l) | *TN (mg/l)
8/17/06 8:05 1 Surface <12 <0.1 0.93
8/17/06 8:00 1 Bottom <12 <0.1 3.7
8/17/06 5:30 2 Surface <12 <0.1 0.52
8/17/06 5:25 2 Bottom <12 <0.1 0.5
8/17/06 6:00 3 Surface <12 <0.1 0.75
8/17/06 6:00 3 Bottom 12.8 <0.1 0.79
8/17/06 6:50 4 Surface <12 <0.1 0.7
8/17/06 6:50 4 Bottom <12 <0.1 0.67
8/22/06 0:00 1 Surface <12 <0.1 1
8/22/06 0:00 1 Bottom <12 <0.1 1.8
8/22/06 0:00 2 Surface <12 <0.1 0.6
8/22/06 0:00 2 Bottom <12 <0.1 0.61
8/22/06 0:00 3 Surface <12 <0.1 0.86
8/22/06 0:00 3 Bottom <12 <0.1 0.87
8/22/06 0:00 4 Surface <12 <0.1 0.86
8/22/06 0:00 4 Bottom <12 <0.1 0.84

8/22/06 14:40 1 Surface <12 <0.1 0.96
8/22/06 14:40 1 Bottom 14.4 <0.1 1.9
8/22/06 14:15 2 Surface <12 <0.1 0.56
8/22/06 14:15 2 Bottom <12 <0.1 0.55
8/22/06 14:00 3 Surface <12 <0.1 0.9
8/22/06 14:00 3 Bottom <12 <0.1 0.95
8/22/06 13:30 4 Surface <12 <0.1 0.87
8/22/06 13:30 4 Bottom 14.8 <0.1 0.82
8/24/06 6:20 1 Surface <12 <0.1 0.76
8/24/06 6:20 1 Bottom <12 <0.1 0.72
8/24/06 6:00 2 Surface <12 <0.1 0.76
8/24/06 6:00 2 Bottom 15.6 <0.1 0.76
8/24/06 7:00 3 Surface <12 <0.1 0.82
8/24/06 7:00 3 Bottom <12 <0.1 0.84
8/24/06 7:20 4 Surface <12 <0.1 0.81
8/24/06 7:20 4 Bottom <12 <0.1 0.79
8/28/06 14:30 1 Bottom 14.4 <0.1 0.7
8/28/06 14:30 1 Surface 12.8 <0.1 0.74
8/28/06 14:10 2 Bottom 12.8 <0.1 1.1
8/28/06 14:10 2 Surface <12 <0.1 0.73
8/28/06 15:00 3 Bottom 13.6 <0.1 0.88
8/28/06 15:00 3 Surface <12 <0.1 0.93
8/28/06 15:15 4 Bottom <12 <0.1 0.82
8/28/06 15:15 4 Surface <12 <0.1 0.8
8/29/06 7:15 1 Surface <12 <0.1 1.4
8/29/06 7:20 1 Bottom <12 <0.1 6.3
8/29/06 5:30 2 Surface <12 <0.1 0.98
8/29/06 5:40 2 Bottom <12 <0.1 0.92
8/29/06 6:10 3 Surface <12 <0.1 1.2
8/29/06 6:15 3 Bottom <12 <0.1 1.3
8/29/06 6:35 4 Surface <12 <0.1 0.92
8/29/06 6:45 4 Bottom 20.4 <0.1 0.89

*TSS - Total Suspended Solids, TP - Total Phosphorous, TN - Total Nitrogen **Bottom is 1 - meter off bottom
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3.4

Turbine Aeration

3.4.1 Aeration of Unit 8

Turbine aeration potential was studied at the existing plant under various
conditions. Due to negative pressures in the turbines, that pull air through leaks in
existing seals, air is drawn into the water passing through the turbines under
normal operating conditions. This can minimally affect the water passing through
the plant by increasing the DO and is commonly called incidental leakage.
Incidental leakage was first measured by taking handheld water quality
measurements in the forebay and tailrace of specific units. Unit 8, a single runner
turbine recently upgraded in 1989, was chosen for the main tests because unlike
most of the units in the plant it also has the ability to introduce air through four
valves located on the unit. Because it has been recently upgraded we also
assumed there would be less incidental leakage than the older units. Tests on
unit 8 included measuring DO increases with all valves closed, two valves open,
and four valves open. Under each condition measurements were made at gate
settings (i.e., unit discharges) of 45, 70, and 100 percent. At each combination of
number of open valves and gate settings, DO was measured concurrently using
hand-held meters in the forebay of unit 8 as well as in the tailrace.

In addition, a constant monitor was deployed in the main flow of the
tailrace to monitor changes in water quality over the duration of the tests. During
operational changes at unit 8 the constant monitor allowed us to record
downstream tailrace DO due to these changes. This constant monitor also
allowed us to monitor tailrace conditions and compare them with values gathered
directly in front of the units. The location of the constant monitor can be seen in
Figure 1.

3.4.2 Downstream Effects

During all tests conducted, an enhancement in DO was observed from the
forebay to the tailrace. Throughout all three gate settings of unit 8 it was found
that there was an incidental increase in DO from the forebay to the tailrace of
approximately 0.2 mg/l. This however is within the accuracy of the meter
(+/- 0.2 mg/l) and it can be assumed that there was no difference. Aeration was
generally highest at the lowest gate setting and lowest at the highest gate setting.
As gate settings increase there is less negative pressure in the unit and as a result
less air is pulled into the unit. This decreased volume of air coupled with an
increase in water volume generally provides less enhancement. The number of
vents open also made a difference as shown in Table 3 and explained below. At
45% gate with two vents open there was an increase in DO of approximately
0.70 mg/l. With four vents open, DO increased approximately 0.80 mg/l. When
operations changed to a 70% gate setting, DO increased 0.70 mg/l to 0.80 mg/1
with both two and four valves open. At 100% gate setting DO was increased by
approximately 0.1 mg/l to 0.2 mg/I at 2 valves open, while with four valves, DO
was increased by approximately 0.4 mg/l. DO values measured in the forebay
and discharge of unit 8§ are provided in Table 3. Its also important to recognize
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that forebay DO levels were relatively high and as such the level of enhancement
is likely lower than what would occur during lower baseline conditions.

Table 3.  Average DO collected during a turbine venting study on August 25, 2006.

Gate Average Forebay | Average Tailrace
Unit Setting | # Vents DO (mg/1) DO (mg/l)
8 45 0 6.53 6.72
8 70 0 6.46 6.60
8 100 0 6.42 6.65
8 45 2 6.40 7.06
8 70 2 6.30 7.02
8 100 2 6.54 6.72
8 45 4 6.28 7.09
8 70 4 6.31 7.05
8 100 4 6.23 6.64
9 45 0 6.36 7.07
9 70 0 6.31 6.68
9 100 0 6.31 6.70

During testing units 1-9 were operating under typical mid-summer
generation. Unit 10 was out of service for scheduled maintenance. Constant
monitoring downstream in the tailrace showed increases of 0.20 mg/I to 0.40 mg/I
during non-venting periods over all three gate settings. With two valves open,
DO increased by 0.35 mg/1 to 0.4 mg/I over all three gate settings. With four
valves open, DO increased by 0.40 mg/l to 0.50 mg/1 at all three gate settings
(Figure 7).
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APPENDIX A

Dissolved Oxygen and pH Graphs
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APPENDIX B

Lake Aldred Profiles
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