
FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON D.C.  20426

December 20, 2010

OFFICE OF ENERGY PROJECTS

Project No. 1256-029-Nebraska
Loup River Hydroelectric Project
Loup Power District

Mr. Neal Suess, President/CEO
Loup Power District
2404 15th Street
P.O. Box 988
Columbus, NE  68602-0988

Reference: Determination on Requests for Modifications to the Loup River 
Hydroelectric Project Study Plan

Dear Mr. Suess:

Pursuant to 18 CFR § 5.15(c), this letter contains my determination on requests for 
modifications to Loup Power District’s Loup River Hydroelectric Project (Loup River 
Project or project) study plan.

Background

Loup Power District filed its Initial Study Report on August 27, 2010, and held a 
meeting on September 9, 2010, to discuss:  (1) the first year study results to date (the 
studies were initiated in June 2010) and (2) proposed modifications to the study plan.  On 
September 24, 2010, Loup Power District filed a meeting summary.  Loup Power 
District’s proposed modifications, which are based on information derived from the 
ongoing studies, are detailed in the Initial Study Report and summarized in the
September 24, 2010 meeting summary.  The Initial Study Report provided results for the 
following approved studies:

 Study 1.0 – Sedimentation

 Study 7.0 – Fish Passage

 Study 10.0 – Land Use Inventory

 Study 11.0 – Section 106 Compliance
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At the meeting, Loup Power District also provided progress updates for the 
following on-going studies:

 Study 2.0 – Hydrocycling

 Study 4.0 – Water Temperature in the Loup River Bypass Reach

 Study 5.0 – Flow Depletion and Flow Diversion

 Study 8.0 – Recreation Use

 Study 12.0 – Ice Jam Flooding on the Loup River

Written comments on the Initial Study Report were filed by the U.S. Fish and 
Wildlife Service (FWS) on October 21, 2010; Federal Energy Regulatory Commission
staff (Commission staff) on October 22, 2010; Nebraska Game and Parks Commission 
(Nebraska Game and Parks) on October 25, 2010; and National Park Service (NPS) on 
October 25, 2010.  None of the commenting entities requested that new studies be 
conducted; however, some of the entities requested minor study plan modifications for 
two of the existing approved study plans for the project:  Study 1.0--Sedimentation and 
Study 2.0--Hydrocycling. Loup Power District adequately addressed all comments 
concerning the approved studies in a November 24, 2010 filing.

Study Determination

Commission staff reviewed the recommended modifications to the initial study 
plan, comments on the Initial Study Report, and other related elements on the record.  
Based on that review, I am modifying Study 1.0--Sedimentation and Study 2.0--
Hydrocycling to require that Loup Power District:

Sedimentation Study

 include confidence limits on the sediment rating curves used to develop the 
sediment budgets and effective discharges that are presented in the 
Sediment Study Report.

 include aggradation/degradation analyses developed for the Duncan, North 
Bend, Ashland and Louisville gages that were presented in the Pre-
Application Document into the Updated Study Report for the 
Sedimentation Study. 

 conduct an aggradation/degradation analysis using Genoa gage data and 
provide the results in the Updated Study Report for the Sedimentation 
Study.

 use the Kendall tau test to assess trends in the aggradation/degradation data.

 perform the more comprehensive statistical analyses recommended by 
Nebraska Game and Parks to evaluate the relationship between sediment 
transport parameters and tern and plover nesting.
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 attach publications by Chen et al. (1999) and Missouri River Basin 
Commission (1975) to the Updated Study Report.

Hydrocyling

 conduct the study’s sediment transport analysis using HEC-RAS.

By letter filed on November 19, 2010, Loup Power District proposed to file a 
revised Initial Study Report with the Commission on February 11, 2011, and to hold an 
updated Study Results Meetings in Columbus, NE on February 23-24, 2011, to discuss 
the results of studies 2, 4, 5, 8, and 12, which have been delayed because of adverse 
weather conditions.  I approve this rescheduling of the second Initial Study Results 
Meeting for the five remaining studies. 

No other modifications to the study plan are needed.  The procedures for 
implementing these modifications and my reasons for requiring them as well as for not 
making other recommended modifications are explained in detail in Appendix A.

If you have any questions, please contact Lee Emery at (202) 502-8379 or
Lee.Emery@ferc.gov.

Sincerely,

Jeff C. Wright
Director
Office of Energy Projects

cc:  Mailing List
      Public File
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APPENDIX A
Staff’s Recommendations and Findings on Requested Study Modifications

Below, we discuss the comments on the Initial Study Report, filed on August 27, 
2010, and provide our basis for requiring or not requiring certain modifications to the 
Study Plan.

Study 1.0 – Sedimentation

1.  Requested Modification

FWS recommended that ranges of uncertainty be included for all study segment
results, including annual and seasonal estimates of sediment transport.  In support of its 
recommendation, FWS stated that the uncertainty associated with the calibration should 
be transparent and incorporated into the overall analysis.  In response, Loup Power 
District stated that it does not agree that ranges of uncertainty are required for the data 
and instead states that the preferred method of evaluating the uncertainties and variability 
associated with the sediment data is by visual assessment.  However, Loup Power District 
stated that if it is required to provide the ranges of uncertainty, it can only provide the 
information for its own data presented in the Sedimentation Study Report1 and not the 
data it presented that was gathered by others. 

Discussion and Conclusions

FWS’ request appears to reference the sediment rating curves presented in the 
Sedimentation Study Report.  These plots include the observed data, regression lines, 
equations of the regression lines, and coefficients of determination.2

Confidence limits indicate the reliability of an estimate by describing the 
boundaries of the interval around the values determined by use of the regression line.  
Data falling inside selected confidence limits are considered significant and data falling 
outside the selected confidence limits are considered not significant.  In hydrology, the 
confidence limits are generally chosen at a level of between 80 and 95 percent.3

                                             
1 This report is included as Appendix A of the Initial Study Report filed by Loup 

Power District on August 27, 2010.
2 A coefficient of determination provides a measure of the difference between the 

variance of the observed (actual) values and the values determined by use of the equation 
of the regression line.

3 Chow, V.T.  1964.  Handbook of Applied Hydrology.  McGraw-Hill Book 
Company, New York, NY.  1,418 pp.
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Including confidence limits on the plots would effectively communicate the 
uncertainty of the data used in the analysis as requested by the FWS.  We do not agree 
with Loup Power District that a visual assessment would be sufficient.  Although a visual 
assessment would allow one to observe the variability, it does not indicate whether or not 
the variability is significant.  Therefore, we recommend that Loup Power District modify 
the sediment rating curves to include confidence limits at a minimum of an 80 percent 
confidence level.  The modified sediment rating curves should be incorporated into the 
Updated Study Report.

We agree with Loup Power District that they should not be responsible for 
evaluating the uncertainty for U.S. Geological Survey (USGS) measurements that were 
presented in the report.  Therefore, we do not recommend that Loup Power District do so.  
However, we recommend that the sediment rating curves developed by Loup Power 
District using USGS measurements include the confidence limits where the curves are 
used by Loup Power District to develop the sediment budgets or effective discharges 
presented in the Updated Study Report.

2.  Requested Modification

FWS recommended that an aggradation/degradation analysis conducted by Chen 
et al. (1999) be expanded by the Loup Power District to include updated stream gage 
information for the Loup River near Genoa (Gage 06793000) and Columbus
(Gage 06794500), and for the Platte River at North Bend (Gage 06796000), and that 
Chen’s (1999) analysis should be updated to use more current data (i.e., 1995 to present).  
Loup Power District would include the results of this analysis in its Sedimentation Study
Report.

Loup Power District did not respond directly to the request to expand the analysis 
to include gage data from the Loup River at Genoa and Columbus, and the Platte River at 
North Bend; however, Loup Power District noted that it had used more current data from 
the Duncan (1997-2007), North Bend (1989-2007), Ashland (1995-2007), and Louisville 
(1985-2007) gages on the Platte River.4  Loup Power District added that the analysis of 
these four gages was included in section 5 of the Pre-Application Document (PAD).

Discussion and Conclusions

An assessment of aggradation/degradation on the Loup River is missing from the 
Loup Power District’s analysis.  This information is needed for us to assess 
aggradation/degradation conditions on the Loup River, which is part of the project’s 

                                             
4 The period 1985 to 2007 was selected because the data was electronically 

available.
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affected environment.  Therefore, we recommend that Loup Power District conduct an 
aggradation/degradation analysis using data from the Genoa gage as recommended by the 
FWS and include the results in its Updated Study Report.

However, we do not recommend that the Loup Power District expand the analysis 
to include more recent data from the Loup River at the Columbus gage as recommended 
by FWS.  The most recent data from the Columbus gage is from September 23, 2008 to 
the present.  This most recent record is too short to provide any meaningful information.  
Therefore, we do not recommend adding more recent data from the Columbus gage to the 
Loup Power District’s sedimentation study report.

As to FWS’ recommendation that Loup Power District’s analysis include data 
from the North Bend gage, we note that the Loup Power District has already developed
its analysis of the aggradation/degradation component of the sedimentation study for the 
North Bend gage as well as the Duncan, Ashland, and Louisville gages.  The analysis of 
aggradation/degradation at these gages was reported in the PAD, but not in the Initial 
Study Report.  This analysis is important to our understanding of aggradation/degradation 
both upstream and downstream of the project.  Therefore, we recommend that Loup 
Power District include in the Updated Study Report the aggradation/degradation analysis 
for these four gages that was presented in the PAD.

3.  Requested Modification

FWS recommended using the Kendall tau test to assess trends in aggradation and 
degradation.  However, FWS did not provide a discussion as to why it was 
recommending the Kendall tau test.  In its November 24, 2010 filing, Loup Power 
District responded that they would perform the Kendall tau test and report the results in 
the Updated Study Report.

Discussion and Conclusions

The Kendall tau test is a nonparametric statistic used to measure the association
between two measured quantities through the computation of a correlation coefficient 
(tau).  Loup Power District agreed to use the Kendall tau test to assess trends in 
aggradation/degradation at the selected stream cross sections for the sedimentation study 
and include results of this analysis in the Updated Study Report.  We agree that
performance of the Kendall tau test could be useful for assessing trends in 
aggradation/degradation within project area waters.  We could use this information as 
part of our assessment of project effects on sedimentation and any related effects on 
plover and tern habitat.  Therefore, we recommend that Loup Power District use the 
Kendall tau test to assess trends in aggradation/degradation within project area waters and
include this analysis in the Updated Study Report.
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4.  Requested Modification

Nebraska Game and Parks made several suggestions on ways of improving the 
statistical analysis in evaluating sediment transport and its effects on nesting conditions 
for terns and plovers.  These suggestions include:  (1) use of a nonparametric test to 
assess the data, unless it can be shown that a parametric test is appropriate (i.e., if it can 
be shown that the data is normally distributed); (2) identify the sources of observed 
outliers presented in the report; (3) provide significance tests, P-values, and estimates of 
error for the data; (4) use a model-based or Bayesian analysis to analyze the data; (5) 
simplify the analysis by conducting a correlation, multivariate, or principal components 
analysis to reduce the number of dependent variables; (6) apply tests of significance to 
regression and correlation analyses presented in the report; and (7) use a Generalized 
Linear Model with either a logistic regression or Poisson regression in place of the linear 
regressions presented in the report.

Loup Power District responded that it was currently reviewing the use of the 
statistical analyses recommendations provided by Nebraska Game and Parks, would also 
research other statistical analyses, and include any specific analyses in the Updated Study 
Report.

Discussion and Conclusions

Nebraska Game and Parks suggestions for a more complete evaluation of the data, 
including but not limited to, a more detailed data summary, discussion, and subsequent 
application of the most appropriate test(s) and/or statistical model(s) with respect to the 
distribution of the data set, as well as describing estimates of confidence and error would
improve the strength of the statistical analyses included in the Initial Study Report and 
provide a more comprehensive assessment of the relationship between the sediment
transport parameters and nesting of terns and plovers.  Therefore, we recommend that the 
study plan be modified to require Loup Power District to incorporate the suggestions 
provided by Nebraska Game and Parks and provide the results in the Updated Study 
Report.  If Loup Power District determines through its analysis of the data that a 
particular suggestion should not be followed, Loup Power District should provide its 
reasons for not adopting the suggestion in its Updated Study Report.

5.  Requested Modification

Loup Power District’s responses to FWS’ various requested study modifications 
reference two reports:
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 Chen, Abraham H., David L. Rus, and C.P. Stanton. 1999. “Trends in 
Channel Gradation in Nebraska Streams, 1913-95.” USGS Water-
Resources Investigations Report 99-4103. Lincoln, Nebraska.

 Missouri River Basin Commission. September 1975. “Platte River Basin –
Nebraska, Level B Study, Land Conservation and Sedimentation.” 
Technical Paper.

Discussion and Conclusions

The information in these two publications, including, methodologies, results, and 
conclusions, are frequently discussed and cited in the Sedimentation Study Report; 
however, the publications are not in the Commission’s project record for staff’s use.  
Therefore, we recommend that the study plan be modified to require that Loup Power 
District attach these two publications to the Updated Study Report.

Study 2.0 – Hydrocycling

1.  Requested Modification

Commission staff requested that Loup Power District conduct the sediment 
transport analysis portion of the Hydrocycling Study using HEC-RAS.  In its 
November 24, 2010 filing, Loup Power District responded that it agreed to use the 
sediment transport module within HEC-RAS to address staff’s request.

Discussion and Conclusions

Sediment transport analysis using the HEC-RAS model has been successfully used 
in numerous studies of the type and manner conducted for the Loup Project.  The HEC-
RAS model has the ability to provide data that predicts whether there would be 
aggradation or degradation of the channel for various project operations.  More 
specifically, the model output could be used to evaluate the relative effects of project 
operations on sediment transport, channel geometry, and water surface.  This sediment 
transport and hydraulic information would be used in determining an assessment of 
environmental effects caused by the proposed project operations.  Therefore, we 
recommend that the study plan be modified to specifically require that Loup Power 
District use HEC-RAS for its sediment transport analysis.  The results should be filed in 
the Updated Study Report.
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