
Susquehanna River Basin Commission
a water management agency serving the Susquehanna River Watershed

July 26, 2010

Mr. Terry L. Harpster
VP-Bell Bend Project-Development
PPL Bell Bend, LLC
38 Bomboy Lane, Suite 2
Berwick, PA 18603

Re: IFIM and Aquatic Impact Studies Workplan;
Bell Bend Nuclear Power Plant, BNP-2010-103 and BNP-2010-142;

Salem Township, Luzerne County, Pennsylvania

Dear Mr. Harpster:

The Susquehanna River Basin Commission (Commission) has reviewed the "IFIM and
Aquatic Impact Studies Workplan" (Workplan) submitted in the referenced correspondence and
have received input from other cooperating agencies. This letter is a partial response to the
referenced correspondence and only applies to Section 6 of Enclosure 1 transmitted by
BNP-2010-103. The partial response is offered to support the ongoing fieldwork in a timely
fashion. A complete response will be forthcoming.

The Commission would like to reiterate our understanding with regard to PPL Bell Bend,
LLC (PPL Bell Bend) starting fieldwork prior to approval by the Commission of the Workplan.
Although we understand that project schedule concerns and favorable river flows resulted in
your decision to proceed with transect selection on or around May 5, 2010, we also understand
that PPL Bell Bend has accepted the risk that any fieldwork performed prior to Workplan
approval may have to be redone, either partially or totally, in accordance with provisions of the
approved Workplan. As the Commission works with cooperating water resource agencies to
perform a comprehensive review of the Workplan, there is the possibility that significant
revisions may be required prior to approval.

Further, the Commission would like to clarify our position regarding the necessity of
performing an IFIM study for the Bell Bend Nuclear Power Plant (BBNPP) project. The
Workplan transmitted by BNP-2010-103, dated April 29, 2010, included three enclosures. The
first page of Enclosure 1 referenced a meeting in July 2009, stating that the Commission required
an IFIM study because of additional consumptive use of water by the BBNPP project. To be
clear, PPL Bell Bend has several options to comply with Commission policies and regulations
that do not require performance of an IFIM study. These options include: (1) accept a permit
condition allowing for a passby flow of 20 percent of the average daily flow (ADF) during
operations; (2) provide releases from upstream storage water to fully mitigate the withdrawal and
consumptive use; and (3) otherwise alter plant operations to accommodate low river flows (less
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than 20 percent ADF). The IFIM study is only required to demonstrate that the aquatic life in the
river would not be degraded due to water withdrawals for BBNPP if none of the three options
above are fully implemented. In short, the Commission has allowed an IFIM study to be
considered by PPL Bell Bend to provide information to support as a fourth option, but the choice
of this option is at the discretion of PPL Bell Bend.

Our comments are as follows:

GENERAL COMMENTS

1. References to water withdrawal throughout the document focuses on the consumptive
use of 31.000 million gallons per day (mgd), equivalent to 48 cubic feet per second
(cfs) river flow, while the actual withdrawal of up to 44.000 mgd (68 cfs) does not
appear to be assessed. The water intake is proposed to be located almost 700 feet
upstream of the discharge location; at a minimum, the loss of up to 44.000 mgd
within this 700-foot section should be assessed.

2. There is still a reference to methodology of SRBC Publication 191 (Denslinger et al.,
1998) which is methodology for assessing instream flows for small coldwater streams
in Pennsylvania (drainage areas less than 100 square miles). The Susquehanna River
is a large warm water river with drainage areas of 9,960 square miles and
11,220 square miles at Wilkes-Barre and Danville, respectively. Therefore, SRBC
Publication 191 is not relevant to a large warm water river and should not be used
unless fully assessed for applicability.

3. The two references used for determining habitat guilds are for much smaller drainage
areas and are not accurately represented in the text. Aadland (1993) identified six
habitat use guilds, and Leonard and Orth (1988) identified four habitat use guilds.
The identification of four habitat use guilds for use on the Susquehanna River seems
to be overly simplistic and needs to be increased to account for the much larger river
being studied. The habitat guilds should be determined based on site-specific
information on habitat types and fish use in this stretch of the river. The suitability
criteria within each habitat use guild should incorporate the habitat requirements for
the range of species, taking into account sensitive species requirements. It will be
especially important to have a robust assessment of the riffle and run habitats, as they
may be impacted more during lower flows. Vadas and Orth (2000) provide a relevant
reference for determining habitat use in warm water streams and the development of
habitat use guilds.

4. A two-dimensional (2-D) depth averaged hydrodynamic model is the preferred model
for use in the study area (see Gard and Ballard, 2003, for review of application in
large rivers). A 2-D model provides water depth and depth-averaged velocities across
the channel, which will account for differences across the channel (scour pools, point
bar, boulder clusters, etc.). The model resolution across a transect should be based on
bathymetric features and noticeable changes in habitat features such that the cell
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represents a fairly homogeneous portion of the transect. The one-dimensional (I-D)
model being proposed does not provide the level of detail needed to fully assess
habitat conditions across the channel (such as the cross-channel velocity variation in
the riffle areas) and would provide only an average velocity across the entire transect.
For a river of this size, the 1-D model will likely overly simplify actual habitat
conditions. A three-dimensional (3-D) model, which computes the velocity not only
across the channel but also vertically (with depth) in a cell, is not necessary for this
assessment. 3-D models are typically used to assess velocity differences in the upper
and lower waters in estuarine rivers, when flow may be two-directional (salt water
flowing upstream along the bottom of the channel; freshwater flowing downstream
along the water surface). The selection of transects (both number and location) needs
to be agreed upon and should consider site-specific information for proper selection.
Transects should be selected to comprehensively characterize mesohabitats within the
entire study reach (see comment 21 under "Specific Comments").

5. For identification of mesohabitats, consider terminology of Parasiewicz (2001) in the
MesoHABSIM model or assessment provided by Vadas and Orth (2000). Both
provide descriptors beyond riffle, run, and pool habitats to more descriptively assess
habitats.

6. The design should account for temporal changes in water temperature or provide
rationale for why such information is not relevant.

SPECIFIC COMMENTS

1. Figure 6-1, page 36 - The example used does not reach the 7QI0 river flow of the
Susquehanna River at 'Wilkes-Barre (820 cfs) and is misleading as to suitability for
smallmouth bass at higher flows. Is there a more relevant example that can be
included?

2. Section 6.1 - The use of methods from Denslinger et al. (1998) for transect placement
and weighted useable area (WUA) estimation is not appropriate or has not been tested
for large warm water rivers. Mesohabitat mapping needs to follow accepted
procedures for a large river.

3. Section 6.2.1 and Appendix B - The table of the species captured by electrofishing
(in Appendix B) is missing a page for Bell Bend. The text indicates biota sampling
from 1971 to present; however, the appendix only provides fish species composition
for 2004 to 2007 and macroinvertebrates from 1990-1994 and 2007, and Table 6.1
provides information from Ecology II (2008), which appears to be just one sampling
year. More information should be provided on these data including time of year
when sampled and location of the area sampled. The study plan should specify
whether biota have been characterized from the entire stretch that will be modeled
with the IFIM and whether any changes have occurred in the fish community from
1971 to 2008.
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4. Section 6.2.1, page 39 - The reports cited (Normandeau Associates, 2000; Progress
Energy, 2003; and DTA, 2005) are consultant reports for power facility IFIM studies,
and are not literature sources in support of the habitat-based guilds approach in this
IFIM study. Any reference report must be provided for review and applicability to
this project.

5. Section 6.2.1, page 39 - Similarly, only two literature sources are cited in defense of
the proposed habitat use guilds of:

a. Shallow-fast;
b. Shallow-slow;
c. Deep-fast; and
d. Deep-slow.

The study design should be based on more than two literature sources. For an IFIM
study of this magnitude and importance, the study design must be based on sound
science. Comprehensive studies should be analyzed and utilized in designing the
IFIM habitat study areas.

6. Section 6.2.1, page 39 - Macroinvertebrates are categorized into functional feeding
groups for the study. This approach seems extremely limited in terms of what the
study is meant to observe in the Susquehanna River. Functional feeding groups as a
study design are appropriate in small aquatic systems when there is a pre- and post-
shift in trophic inputs to the system (pre-logging versus post-logging). For an IFIM
study, macroinvertebrate taxa should be identified down to genus and results should
be utilized in a variety of water quality metrics, as outlined by the
U.S. Environmental Protection Agency (USEPA). Additionally, genus data should
include tolerance scores, which will serve as appropriate baseline data for the system
pre-facility flows versus post-facility flows.

7. Table 6-1, page 40 - What is the rationale for using 0.5 percent of taxa catch as the
metric? Also, for American shad, why is larval data not included in the table?

8. Table 6-1, page 44 - The macroinvertebrate data in the table should be revised to
reflect comment 6 above. The literature cited in the table is IFIM consultant reports
and not published scientific literature. Any referenced report must be provided for
review and applicability to this project. This comment is also applicable to the data in
Table 6-2 on page 45. Footnote 19 referring to the Pennsylvania Department of
Environmental Protection (PADEP) needs to be more specific, citing the specific
PADEP literature or source.

9. Section 6.2.1, Table 6-2 - The text should include the source for the list of species
provided in Table 6-2. The authors should consider assigning habitat guilds for the
species listed in Table 6-1, which comprised more than 0.5 percent of the catch. A
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separate assessment may be more suitable for rare species to gather further
information on potential habitat restrictions that may result in their rarity.

10. Table 6-2, page 47 - There needs to be citation in reference to the statement that there
are no American shad present in the area.

11. Table 6-2, page 47 - The study needs to include numerous additional taxa in order to
fully evaluate the trophic levels of the aquatic community in the vicinity of BBNPP.
Smaller fish are definitely needed in the study design, especially as related to
impingement and entrainment impacts as correlated to flow shifts.

12. Section 6.2.1, page 48 - The use of literature-based habitat suitability indices is being
proposed. The habitat suitability indices for the habitat use guilds need to be
thoroughly reviewed and agreed upon prior to use, including the applicability of
indices from smaller rivers to the larger Susquehanna River and an assessment
provided on the need for site-specific criteria. The reference for Payne Associates
and Louis Berger (2007) is missing.

13. Section 6.2.1, Table 6-3 - As noted in the general comments, the habitat-based guilds
do not accurately represent those derived in Aadland (1993) and Leonard and Orth
(1988) and should be based on site-specific habitat assessment and assignment of
mesohabitats within the study reach.

14. Section 6.3, page 49 - By only including lateral and longitudinal distribution of
habitat as related to flows, the study does not address vertical hyporheic habitat and
essential riverine processes that occur in that zone.

15. Section 6.3, page 50 - Physical habitat parameters should be measured in the field.
There is limited justification for modeling them for a study of this magnitude and
importance.

16. Section 6.3, page 50 - The study needs to defend the reasoning or advantage of
utilizing a "meso" habitat scale.

17. Section 6.3, page 51 - The field transects should be flagged in a permanent fashion to
assure that follow-up observations can be appropriately correlated.

18. Section 6.3, page 51 - What is the justification for the study relying on existing
streambed profiles (from 1985). instead of performing a current profile for the system?

19. Section 6.3 (modified section from May 26, 2010) - Mapping of mesohabitats over
the entire study reach should be conducted at the three different flows to assess
differences based on flow regime, not just at the 3,400 cfs observed during the site
visit in September 2009. More legible and detailed mapping should be provided for
mesohabitat designations within each river flow evaluated in the field. At a
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minimum, 2-D modeling should be conducted in those areas proposed for 1-D
modeling (see comment 4 under "General Comments").

20. Appendix D - Habitat Suitability Curves - The curves for smallmouth bass do not
reference the Habitat Suitability Index (HSI) model developed by U.S. Fish and
Wildlife Service (USFWS), although the curves are the same as provided in that
document (Edwards et al., 1983). The footnote regarding modification of these
curves (page 48) should be expanded to provide justification for applicability to this
project. The substrate types provided for American shad spawning indicate all are
suitable; this is in contrast to the published HSI model which provides substrate
suitability for incubation (boulder is 0.6 and bedrock is 0.4). The curves for the
habitat use guilds appear overly simplistic and need to be agreed upon before use.

21. Page 51 - Location and number of final transects will need approval by the
Commission.

CONCLUDING COMMENTS

The above comments were generated during the review performed by the Commission to
date. It is the intent of the Commission to provide timely feedback to PPL Bell Bend to facilitate
approval of the Workplan. Due to the technical nature of the Workplan, further review may be
required by the Commission and cooperating agencies as PPL Bell Bend responds to the above
comments or submits additional information. Additionally, the Commission and the cooperating
agencies require further review to provide final approval of the targeted species in the IFIM.

A list of the literature references for the above comments is attached.

The Commission will respond separately at a later date to the remainder of the issues in
the referenced letter. If you have any questions regarding the above, please contact Paula
Ballaron at (717) 238-0423, extension 222.

Sincerely yours,

Andrew D. Dehoff, P.E.
Manager, Project Review

Attachment
cc: Stacey Imboden; NRC

Amy Elliott; USACE, Baltimore District
Susan Weaver; PADEP
Mark Hartle; PFBC
Larry Miller; USFWS
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