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FEDERAL ENERGY REGULATORY COMMISSION 
WASHINGTON, D.C.l0426 

OFFICE OF ENERGY PROJECTS 

Henry Maddux, Geographical Supervisor 
U.S. Fish and Wildlife Service 
P. 0. Box 25486 
Denver Federal Center 
Denver, Colorado 80225-0486 

Project No. 1417-196 
Kingsley Darn Hydroelectric Project 
Central Nebraska Public Power and 

Irrigation District 

FE8 1 Z 2G07 

Subject: Request for Formal Cousultatiou uuder the Eudaugered Species Act 

Dear Mr. Maddux: 

As required by section 7 of the Endangered Species Act, I'm requesting formal 
consultation with your office. We are providing for your review a Biological Assessment 
concerning Central Nebraska Public Power and Irrigation District's (licensee) Kingsley 
Dam Hydroelectric Project license amendment request. 

Background 

On June 8, 2004 the licensee requested an amendment of license to change the 
normal maximum surface elevation for reservoirs; more specifically Lake McConaughy, 
Lake Ogallala, Diversion Dam, Canyon Lakes, Jeffery Reservoir, and Johnson Lake. By 
letter dated Aprill3, 2005, the Commission proposed that the licensee act as our non­
federal representative in order to informally consult with the U.S. Fish and Wildlife 
Service (FWS) regarding any threatened and endangered species in the project area. By 
letter filed May 16, 2005, the licensee requested to act as our non-federal representative 
and by letter dated June 10, 2005, the Commission designated the licensee as our non­
federal representative. 

The licensee filed a letter on March 15, 2006, indicating the schedule for 
completion of the informal consultation. By letter dated May 26, 2006, the licensee 
requested an extension of time to complete the consultation. By letter dated June 7, 2006, 
the Commission issued an extension oftime. 
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On August 3, 2006, the licensee filed a biological evaluation pertaining to listed 
whooping cranes, interior least terns, and piping plovers. On September 27, 2006 the 
Commission requested that the licensee continue consultation with your office in order to 
clarify the relationship between the proposed reservoir elevations (as stated in the 
amendment request) and hydrocycling operations. The licensee, by their February 2, 
2007 filing, supplemented and revised their August 3, 2006 filing. 

Discussion and Request 

We have reviewed the licensee's biological evaluation and have adopted it as our 
biological assessment (BA) (attached). Based on the analysis and conclusion in the BA, 
we find that raising the normal maximum surface elevation at Johnson Lake and the 
remaining reservoirs does not appear to affect federally-listed species in the immediate 
vicinity of Johnson Lake and the remaining reservoirs. 

However, downstream impact issues related to hydrocycling at the J-2 powerplant 
on Johnson Lake may adversely affect whooping cranes and its federally designated 
critical habitat. Additionally, downstream impact issues related to hydrocycling at the 
J-2 powerplant on Johnson Lake may adversely affect interior least terns and piping 
plovers. 

Protection for these species wiJl be provided by the reasonable and prudent 
measures to minimize take (contained in the incidental take statementJ and the J-2 
hydrocycling agreement. 1 It is noted that the 1997 biological opinion determination is 
unchanged. 

Please provide us your biological opinion on our findings no later than 135 days 
from your receipt of this request. If we do not hear from you within 30 days, we will 
assume that you have sufficient information to initiate consultation and will provide us 
with your biological opinion by June 27, 2007. 

Please file your response (an original and eight copies) with Magalie R. Salas, 
Secretary, Federal Energy Regulatory Commission, 888 First Street, N.E., Washington, 
DC 20426. Please put the docket number, P-1417-196, on the first page of your 
response. 

See the licensee's February 2, 2007 filing. 
See FWS's Biological Opinion filed July 30, 1997. 



Unofficial FERC-Generated PDF of 20070213-0055 Issued by FERC OSEC 02/12/2007 in Docket#: P-1417-196 

-3-

If you have any questions, please call Blake Condo at (202) 502-8914 or contact 
him by e-mail at blake.condo@ferc.gov. 

Enclosure: Biological Assessment 

Sincerely, 

s:it~'l£ r.rr::j),(__ 
c(Jg/H. Tay~ _ . 
Chief, Biological Resources Branch 
Division of Hydropower Administration 

and Compliance 



Unofficial FERC-Generated PDF of 20070213-0055 Issued by FERC OSEC 02/12/2007 in Docket#: P-1417-196 

' . ' . 

BIOLOGICAL OPINION AND INCIDENTAL T AKB STATEMENT REoARDINO AN AGREEMENT 
ON HYDROCYCUNG OPERATIONS AT THB CENTRAL NEBRASKA PI.JBUC PoWER AND 

lRRIGATION DIS110CT'S JOHNSON No.2 PoWERPLANTIN THE KINGSLEY DAM PROJECT . 
(FERCNo.l417) 

1.0 Introduction 

This incidental take statement and biological opinion addresses hydrocycling operations · 
of the Central Nebraska Public Power and Inigation District {CNPPID) Johnson No. 2 (J-
2) powerplantlocated in Gosper County, Nebraska, and its potential effects on the 
whooping crane (Grus americana), interior least tern (Stemula antillorum), and piping 
plover (Charadrius ~lodus), and federally designatHI critical habitat for the whooping 
crane in accordance with section 7 of the Endangen:d species Act (ESA) of 1973, as 
amended (16 U.S.C. 1531 et seq.). 

The U.S. FISh and Wildlife Service (Service) provided a biological opinion, reasonable 
and prudent alternative, and incidental take statement regarding the effects of project 
operations to the Federal Energy Regulatory Commission (FJ,mC) on July 25, 1997, 
which is unchanged by this consultation (USFWS 1997). All elements of the 1997 
biological opinion and the related incidental take statMnent reinain in effect. However, 
potential impacts of hydrocycling have been highlighted by the current severe drought; 
and the Service and CNPPID have agreed on operations which serve to limit potential 
effects that may occur as a result of hydrocycling. This biologic81 opinion is based on 
CNPPID's agreed-upon hydrocycling limits described in the aitacbed J-2 Hydrocycling 
Agreement {Agreement) IIDd on field investigatiOns and od!er sources of information. A 
complete •dministtative·record 'of this consultation is on file at the Service's Grand 
Island, Nebraska Ecological Services Field Office . 

. . . 
2..0 CoDIUICadon History 

In early 2004, the Service and CNPPID began informal discussions regarding the need to 
clarify lake level .references in CNPP~'s license, including discussions of Johnson Lake 
operations. On June 9, 2004, CNPPID filed an application with FBRC to amend ita 
license for the Kiupley Dam Project (fERC Project No. 1417) as 1)C'!CA'41Sary to raise the 
"normal maximum swfik:e elevation" at certain reservoirs in its system, iDcluding 
Johnson Lake. On June 10, 2005, FERC designated CNPPID as its DOD-federal 
representative for pwposes of conducting informal :ESA CODS1Jltation regarding the 
proposed ameodmenl During the informal consultation process, the Service agreed with 
CNPPID's determination that the lake level corrections for portions of the system other 
than Johnson Lake, did not adversely affect listed species. This process is documented in 
the "no effects" letlen by CNPPID (May 26, 2006), the Service (June 2, 2006) and the 
Nebraska Game and Partes Commission {June 9, 2006), to be filed with FERC along with 
this biological oPinion. Pending completion of the 1ict:nse ameOOmellt action, FER.C 
granted CNPPID temporary waivers of the resenoirs maximum surface elevations in 
2004, 2005, and 2006. 

With respect to tbe portion of the amendment related to Johnson Lake, the Service 
developed this biological opinion. In addition to reviewing the potential impacts of the 

1 
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amendment on species that might be using Johnson Lake or surrounding habitat, during 
the informal consultation process, the Service expressed concerns regarding CNPPID's 
operations at Johnson Lake, specifically its hydrocycling under low flow conditions and 
its potential effects on federally listed species downstream. CNPPID cycles its Johnson 
No. 2 turbine when inflows are too low to run the turbine efficiently and without risk of 
cavitation, and levels in Johnson Lake flilctuate as the turbine is cycled on and off. The 
question was raised as to the role changes in level limits coold play in determining the 
timing or duration of cycles. · 

The Service and CNPPID discussed hydrocycling more broadly than simply looking at 
the role of lake levels in isolation, considering the range of operating options available to 
CNPPID. We re8cbed Agreement on hydrocycling limits that will serve to reduce 
potential effects on whooping crane, interior least tern, and piping plover. Typically 
CNPPID operates with enough margin that lake level limits play a minor role at most in 
decisions regarding the timing or duration of cycles. However, the proposed Johnson 
Lake level amendment restores operating flexibility and reduces the potential affect that 
these limits may have on successfully implementing the hydrocycling Agreement. One 
requirement of the Agreement is completing the formal consultation process with PERC 
regarding the potential effects of CNPPID's operations pumwtt to the Agreement, which 
is done here in the context of the Service's evaluation of potential impacts of the lake 
level amendment 
Relevant actions that may be applicable to this matter include the 1998 relicensing of 
CNPPID's Kingsley Dam Project (FERC No. 1417) - a complete history of that 
consultation can be found in Section n of the Service's July 25, 1997, biological opinion 
(USFWS 1997)- and the proposed Platte River Recovery Implementation Program 
(Program), anticipated to go into effect in late 20061

• A complete history of the Program 
consultation can be found in section D.A of the Service's biological opinion on the 
Program (USFWS 2006). That section is incorporated herein by reference. The Service · 
is not aware of any additional information relevant to the consultation history. 

3.0 Description of the Propoeed Ac:tion 

Under nonnal and above-nonnal wa1er supply conditions. CNPPID geuerally releases 
sufficient water from Lake McConaughy during the non-irrigation season to divert 1,200 
cubic feet per second (cfs) oc more into its cimal system at the Tri-County Diversion Dam 
(Central Supply Canal) and produce power through its series of power plants along the 
canal. Uodec these conditions. diverted water is passed through the hydroelectric turbines 
and retnms to the Platte River near Lexington out of a canal below the J-2 powerplant · 
with relatively limited fluctuations, and generally in the range of 1,000 to 2,000 cfs. 

Hydroelectric twbines have a point of peak opmlling efficiency such that flows above or 
below this level result in less efficient power generation. Inc:reasingly lower flows 
subject the equipment to UDdesirable stress, cavitation, and vibration. M a result, under · 

1 The proposed PIUie Rivez Recovery~ Prosram (Prosnoln), a combined llalelfedeal aclioo 
11111 is anticipallid 10 ao iniO effect in lase 2006, i~ intaded 10 pnMde ESA ~lilnce for all -.m&led 
aclivitie& that affect flows above the Loup Rivez confluence. ~ inc!jcated durin& the reHcensina 
~~~~. lii&IIY of the measures UIICienaken by CNPPID in seulina the relicensina pnx:eediD& are 
expected 10 become components of the Propm. if adopled. 

2 



Unofficial FERC-Generated PDF of 20070213-0055 Issued by FERC OSEC 02/12/2007 in Docket#: P-1417-196 

, I 

• 

low water supply conditions, CNPPID regulates flow in Johnson Lake and its canal 
system until sufficient volume is available to operate at higher and more efficient rates, 
typically in an on-and-off manner over repeated cycles of 24 hours or more 
(''hydrocycling"). 

Hydrocycling will be inevitable in drier years (Kerkman. Febroary 2003). While 
hydrocycling has occurred historically (including in the late 1980s and early 1990s), 
concerns were raised by the Service given the high frequency of hydrocycling in recent 
years (in each of the years from 2000 through 2004) because of the onset of drought 
conditions more severe than those experienced in the past As a result, the Service and 
CNPPID have agreed on operations tied to the increased flexibility available through lake 
level modifications (particularly at Johnson Lake) which serve to limit potential impact.s. · 
The Agreement is the proposed action upon which the Service is consulting in this 
document · 

3.1 Bydroeycllng 

CNPPID bas a range of hydrocycling options available when flows are low. Balancing 
factors such as turbine efficiency, rate and timing ·of Johnson Lake and canal system 
changes, rate of inflow changes, anticipl!ted weather events, icing conditions, equipment 
conditions, wear .and tear on equipment, transitions into or out of irrigation delivery 
period.s, and power production efficiency. CNPPID's equipinent allows it to choose 
return flow rates of 0 cfs, 450 cfs, or anywhere from 1050 cfs to 2100 cfs. However, 
hydrocycling is avoided or limited to once per 24 hours to reduce wear and tear on 
equipment Timing of a cycle is selected considering demands for flows and for 
electricity. 

The following subsections contrast peak efficiency hydrocycling operations within the 
range of options available to CNPPID at theJ-2 powerplant (i.e., under what conditions 
hydrocycling may occur and the range of effects on Platte River flows downstream) with 
use of the operating options desi:ribecl in the Agreement Peak efficiency operations are 
represented by a 1700 cfs/0 cfs daily cycle. The description below is based primarily on . 
infonnation provided by CNPPID BDd on hourly and ~hourly provisional flow records 
from U.S. Geological Survey (USGS) stream gages near Overton, Kearney, BDd Grand 
Island, Nebraska from October 1998 through the present. 

3.1.1 SeasoDaJ Oc:auTence 

Peak efficiency of the J-2 powerplant turbine occurs at approximately 1,700 cfs. Flows 
below 950 cfs, with the cxception of a narrow operating range around 450 cfs, are 
generally considered stressful to the equipment over time causing problematic cavitation. 
In drier years, inflows below 950 cfs at the J-2 powerplant are cxpected unless there are . 
significant flows from the SQUth Platte River basin or the Environmental Account 
(Kerkman. Feb 2003). Based on operational descriptions of the limits of CNPPID's 
equipment, bydrocycling has, and will continue to occur at mean daily discharges through 
the J-2 powerplant of less than 1,050 cfs (CNPPID 2005). The frequencies of J-2 
powerplant discharges less than 1,050 cfs (varying priorities for releases from the 
Environmental Account may affect these results) are estimated in Table I. 

3 
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Table I. Percent of days that 1-l powerplallt return disdJarees are Httmated to be between. 
200 cfs and 1,050 cfs. 2 

JAN FEB MAR APR MAY J J A SEP ocr NOV DEC 

%of days 69 17 39 61 64 - - - 63 45 48 

During the irrigation season, hydrocycling should rarely occur (i.e., due to the demanti · 
for irrigation water on Phelps Canal, there is usually sufficient water to run the I-2 
powerplant continuously). Hourly flow records from 2000 to 2004 confirm this. To date, 
the latest in the year that hydrocycling has terminated was June 18 (in 2001); the earliest 
it began following the irrigation season was September 10 (in 2002). In addition, in order 
to reduce risk to infrastructure, hydrocycling is not expected to occur under extremely 
cold conditions during ice formation. 

3.1.2 Range and Duration of Fluctuations 
CNPPID prefers to operate the J-2 powerplant at 1,700 cfs to maxjmjm efficiency and 
reduce stress on iu equipment, though other factors influence opezational decisions. 
Considering all the factors described in section 3.1 above, CNPPID typically does not 
choose to cycle until flows are 1400 cfs or lower. ;Wllen hydrocycling occurs, Platte 
Rivec flow fluctuations below the J-2 powecplant havebjStorically been determined by 
the amount of flow in the Tri-County (Central Supply)' Canal and in the Platte River. 
Assuming that returns through the J-2 powecplant will flUctuate between approximately · 
1,700 cfs and zero during hydrocycling, the period of time OVer Which Water is 
discharged at the 1,700 cfs rate varies based on water supply. The Tri-County Canal 
delivery determines the number of hours over which the J-2 powerplant can operate near 
peak efficiency (1, 700 cfs ), for example: 

Tri-County Approx # of hourslday that 1,700 cfs can be run 
Canal Delivery throUgh J-2 powerplant nubines (minus the time 
to Johnson Lake and water expended during camp-up and ramp-

down) 
300 cfs 4 
450cfs 6 
600cfs 8 
750cfs 10 
900cfs 12 

3.1.3 AmpUtude of Stap Clumge 

The amplitude in rivec stage of hydrocycling waves moving down the Platte River is 
affected by many factors, including amount of flow carried by the river, time of year and 0 

weather conditions. gainin&'losing stream conditions, inflows and diversions, etc. 
However, under 1,700 cfs/0 cfs bydrocycling, 24-hour diff~ces between high and low 
flow were measured at the following USGS gages in the Platte River: 

2 DailyFiowAnalysis.xls (GovertlliiiCe Committee Altemalive, 1947-1994). 

4 
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• Platte River near Overton: 1,100 to 1,500 cfs (1.0 to 1.5-foot stage 
difference~ 

• Platte River near Kearney: 500 to 700 cfs (0.4-foot or more stage difference) 
• Platte River near Grand Island: 100 to 300 cfs (0.1 to 0.2-foot stage 

difference) 

3.1.4 Rate of Rise and Fall 

Conditions will affect the rat,e of rise at each of these gage locations. However, under 
1, 700 cfs/0 cfs hydrocycling, the following maximum rates of rise over a three-hour 
period have been measured: 

• Platte River near Overton: 200 to 350 cfslbour (i.e., 600 to 1050 cfs in three 
hours). 

• Platte River near Kearney: 100 to 200 cfslhour. 
• Platte River near Grand Island; 20 to 60 cfslhour. 

. I 

Rates of hydrograph recession at these locations are typically somewhat less, generally' 
dampened by about 10 to 40 percent compared to the conespotiding rate of rise. 

3.1.5 Travel Time Between Gages 

Again, various conditions will affect the velocity at which a hydrograph "wave" translateS 
downstream in the central Platte River. However, under 1,700 cfs/0 cfs hydrocycling, 
and assuming relatively low flows in the river, the following travel times appear typical 
for the hydrocycling peab and troUghs: · 

• Overton to Kearney gage: 13 to 20 hours 
• Overton to Orand Islaud gase: 40 to 68 hours 

3.2 Propoaed Agreement to Limit HydrocycllDg 

3.2.1 Agreement Between CNPPID and tbe Service 

Tbe attached hydrocycling agreement (Agreement), serves as the basis for our analysis of 
effcccs on whooping crane, least tern, and piping plover, BDd/or any reduction in benefits 
that would olherwise be provided for these species by the Platte River Recovery 
Implementation Program {Program).4 

3 Stqe c:baD,es meuured atsaaelocatioaa may not be Jcpn:seuwive of Giber arcu of lbe river cbllmel. 
Gages arc typically locared at bridaes wbcre cbanncll are 111m1w, 10 IIICIISUied slap chan,es inlbelc 
locazions 11e expected ID be somewhat higher than wbll miJht be cxpcriellced in wider cbllmellocazions. · 
•111 cues wbcre !ha'c appcan ID be a dis=pancy or ioconsisfP>Cy between this biolosical opinioa IDd the 
Ap'ccmwt. the Aareemcntlanguqc takes jXocedeal 

s 
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In general terms, the key elements of the 2006 Agreement include CODCUII'Cnce between 
the two parties that: 

' • CNPPID will use its best efforts to operate the J-2 powe~pl.ant in accordance with 
the description of operations in Appendix A of the Agreement. 

• CNPPID commits to timely Environmental Account (EA) Manager notification 
regarding anticipated and current hydrocycling operations during specific periods 
of the year relevant to potential Platte River habitat use by the least tern, piping 
plover, and whooping crane. In addition, when hydrocycling, CNPPID commits 
to maintaining records and making certain data available to the Service's EA 
Manager. 

• The Service and CNPPID commit to supporting. advocating and cooperating with 
Prognun efforts to collect baseline data which also can be used to evaluate species 
and habitat conditiorts associated with bydrocycling practices. 

• The tenD of the Agreement will coincide with the tenD of CNPPID' s FERC 
license, unless terminated by either party upon at least 60 days notice. 

• Provisions are made tp allow for adjustments in the time of day of daily flow 
increases from the J-2 powerplant under certain cizcnmstances, by mutual consent 
of the parties. 

Additional, more detailed information regarding each of lhese elements is provided in the 
Agreement The limits on bydrocycling operaliorts proposed .in Appendix A of that 
Agreement would, in general terms, commit CNPPID to !hi following: 

• From March 18 to April30 and from October 17 to November 10 of each year, 
and on any additional days beginning when whooping cranes are known to be 
present until theY, ~ve departed, CNPPID will hydrocyc1e the J-2 powexpl.ant in a 
series of stepped-up Wicket gate positions (WGP), between cettain. houn of the 
day, such $sf overnight stage increases potentially affecting whooping crane 
roosting sites dOvinstreain..~ reduced. No modifications in the allowable rate of 
decline (stage dccreBse) ~jiroposed under the Agreement 

• During tho first seven days of May; 1-2 powerplant hydrocycling operations will 
not be restricted. Wbeu hjdro.cycling during the remainda of May, CNPPID will 
use best efforts to operate ti!OJ-2 powerplant so that peak flows are similar to or 
less thin a benchmark flow' at Overton. 

• From June 1 tD August 15, when bydrocycling occurs, CNPPID will use best 
efforts to operate the J-2 powerpl.ant tD keep flows at Overton at or below the 

,, .. 

'The~ ~~~a !be same ))elwJ.nwrl< flow·ld fri in lbe Flow Atlen1181ioa PIIID (FAP) eslllblilbed 
~ 10 I ._ :Arlic:le <4 12 ud I!JiliVval by PERC on OciOber 16, 2000. The PAP requires lhl1 
~ and lbe EA Manlpr establilb a bencbmazlt Bow each year It the OveriOn Pae for the llllle I to . 
Aupur IS lime period. The beDcbJnart flow il 10 be let IDD..Uy It a le¥el equaliOihclJi&best flow during 
May, or 11 IDOiber flow nlllld by the Service bued 011 dala repnlina Dellinglocalions or delired Delling 
localloalllld flows Ibalue bolleved 110110 iDundlle known IICIU, llld wi12l cognlanc:e of CNPPID' r 
limited 1110r1F c:ap.city It Jolmson Lake. Durin& lbe nesting aeuon (May I 10 Auau• IS), CNPPID wiD 
111e ib best effort 10 avoid exceeding lbe bellc:lunmlt flow durins bydrocycling, as well as iD Jelllmingllows 
after aniDfallewntoccurring between June IIJid Aupit IS u delcribed iD lbe FAP. At times when 
~ iJ 1101 bydrocycling tbe J-2 powerplant during May, tb= will be no requirements to opere lbe J. 
2 ~laat 10 meve or avoid achieving Illy flow 11 Overton. Adjuslmellb 10 rhe beuclunarlc flow can 
be llllde durins tbe time period IJid can be suspended early with mutual consent. 

6 
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benchmark flow rate then in effect under the FERC-approved flow Attenuation 
Plan (FAP) established pursuant to License Article 412. 

• Additional commitments are made to provide the Service with timely data on 
diversion, storage and discharge practices by CNPPID when hydrocycling is 
implemented during certain relevant periods of the year. 

Details regarding each of the commitments are provided in Appendix A to the 2006 
Agreement, which is also included as an attachment to this document. 

3.2.2 Quantitative Description of Hydrocycling Under the Agreement 

The various effects on flows and stages described below were observed from a single test 
in November 2005 of the hyc$rocycling pattern agreed to for the whooping crane 
migration season and may not correspond to effects in other years, at other times of the 
year, or under diffeent flow conditions. In addition, the November 2005 river stage and . 
discharge data used to evaluate the operations are alsO provisional. Nevertheless, this 
represents the best information available with which to evaluate the effects of 
bydrocycling, including proposed limits on bydro(:ycling plltterns. on federally listed 
species, and therefore forms the basis of the Service's analysiS regarding the effects of 
the action. 

During November 21-23, 2005, CNPPID discharged water from its J-2 powerplant in a 
step-wise manner consistent with the mode of operations proposed in Appendix A of the 
Agreement. Specifically, based on records provided by CNPPID, water was passed 
through the J-2 powerplant and returned to the Platte River as follows (and a5 illustrated . 
in Figure 1): 

• On Day l (November 21), J-2 powerplant was brought on-line between 8:00a.m. 
and 9:00a.m. to the first Wicket gate position (approximately 475 cfs), and 
maintained at that level for about 23-24 hours. Prior to bringing the J-2 
powerplant on-line, no flow bad been run through this hydropower facility for 
approximately 62 hours; 

• On Day 2 (November 22), betWeen 7:00 a.m. and 9:00a.m., flow through J-2 
powerplant was increased to approximately 1,075 cfs, and maintaiMi at that level 
for about·24 hours; 

• On Day 3 (November 23), between 8:00 a.m. and 9:00a.m., flow through J-2 
powerplant was increased to approximately 1,650 cfs, and maintaiMd at that level 
for about 16 boms; 

• Flows through the J-2 powerplant were halted completely around 1:00 a.m. on 
November 24, and were not resumed until around 10:00 a.m. on November 26 
(about 57 hours later). 

7 
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Pipre 1. Dala provided by CNPPID iDUIInlling holirly flows dia:harged through the J-2 powerpllllt, 
November 17 t1Jrousb November 29, 200S. The diac:lwsea 011 November 18 8nd November 26, 200S (left 
and right cides offiaure) 1epu:•ent 1,700 c:fS/0 cfs hydrocyclillg; the stepped-up cliscbarJec 011 No\lelllber 
2l, 22, and 23, 200S (middle of fiaure). coueopond 10 the hydrocycllng pauem identified in the Apemen~ 
for the whooping cnne mi~ .-ms. 

These stepped-up discbarges occurred between two hydrocycling events in which 
discharges from the J-2 powe~plant were rampffl-up and nunped-down from 0 to about 
1,700 cfs within one hour (and nlaintained at about 1,700 cfs, in both cases, for 10-11 
hours). 

The Service evaluated this operation using: · 
• Hourly discharge--rate data for the J-2 powerplant (source: CNPPID); 
• Half-hourly stages and estimated flows at the Cottonwood Ranch, Odessa, 

Overton, Kearney, amp Orand Island Platte River gages down.stmun (sources: 
Nebraska Department of Natural Resources and the USGS); and 

• Stage-discharge relationships for. various channel cross-sections along the Platte 
River near Elm Creek (circa RM 229) and points downstream, as described 
below. 

3.2.3 Travel Times to DoWDStream Loc:adoDII 

The travel times of CNPPID's J-2 powerplant water discharges to various points 
downstream on November 21, 22, and 23, based on Service analysis of hourly 
hydrographs, were approximately as follows: 

8 
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Approx time after Jobn&00-2 e r&mP-IIJI that tbe associated pulse: 

be21ns to arrive · achieves peak rise rate to plateau 
Overton gage 4 to 4-112 hours S hours ' 8 hours 
Elm Creek* 8 to 12 hours 11 to 14 hours 20 to 25 hours 
Odessa pge II to 14 hours I4to16hours 24 to 28 hours 
Kearney gage 16 to 20 hours . 19 to 26 hours 30 to 36 hours 

*lnlerpoll!ed for nver mile 229 
. 

Note: Tile travel times observed in Novembec 2005 may not correspond closely to travel 
times under other hydrologic conditions, but would likely correspond to the results under 
dry conditions during the fall whooping crane migration season, and have some 
relationship to anticipated results under dry conditions during the spring migration 
season. 

3.2.4 Magnitude and Timing of Downstream St&$e Changes 

• 
The Platte River near Elm Creelc, Nebraska (RM 228. 7) was assessed bec•nse this 
location is upstream of the majority of areas cumlrtly I!liiDilged as potential whooping 
crane roosting sites in the central Platte River, and it~ rec;ogiuzed that the magnimde and 
rate of stage change will generally attenuate as these pulSes continue downstream. 

Hourly instantaneous discharge estimatrs for the Platte Riv~ near Elm Creek6 were 
converted to estimated hourly river stages by considering two di.fferent stage~arge 
relationships ("rating curvesj Cor this location: one that the U.S. Bureau of Reclamation. 
(Reclamation) has used for its HEC-RAS unsteady flow model, and another derived from 
relationships used for Recl~on's SedVeg Model. Net 12-hour changes in estimatrd 
stage at this river' location were then calculated and plotted as an indicator of potential 
overnight stage rise. The present-day s~e relationships assumed for the Elm 
Creek location, especially for lowerJlo\\'!1 (e.g .• 200 to 700 cfs) have not been verified. 
and as a result, may not hold consistent With current stage-discharge relationships, but 
would likdy be similar. · 

/. . . 
The results for the two rating curve&· Ire shown in Figure 2. lbe large peaks at either end 
of Figure 2 (representing the largest stage increases over 12 hours) are associated with the 
1,700 cf~ cfs hydrocycling releases by CNPPID on Novernbec 18 and 26. The lower · 
peaks between these two eve.Ots, labeled in Figure 2 with specific times, conespood to the 
three sequential days ofhydrocycling according to the Agreement's pattern for the 
whooping crane migration season on November 21, 22, and 23. 

6 
lllltii'O!WIUI clilc:blllp in tbe Plaae River ll Blm Creek for each bour wu estimated a: 

~. 0.307 • Qo....(t-7) + 0.693. ~1+3) 
wn: . 
Qo...(t-7) • instantaneous flow ll tbe Overton aaae 7 boon eulier, and 
~t+3) = inllWitaneoiiS flow ll tbe Odessa aaae 3 boun tarer. 

This conesponda to a linear weighlins of tbe relative localions of !be Overton aaae (RM 239.3) and tbe 
Odessa gage (RM 224). 
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Flpre 2. Eslimall'd 12-bour cbanp in Slqe allhe PlAste Rive~-,_. EJiD c-t localion, November 19 
through November 27, 200S using two different ~IIC!uqe·~onsbips. 

The above data and analysis confinn that cNPPID's &greed to hydrocycling pattern 
reduces the rate of rise in Platte River stage at the Elm Creek lOcation relative to the 
1, 700 cfs/0 cfs hydrocycling pattern. Maximum 12-hour stage changes, which were 
esrimattxf to be on the orderof0.79 to 1.25 feet (24 to 38 em) under the 1,700cfsl0 cfs 
hydrocycling pattern, were niduced to about 0.33 to 0.69 feet (10 to 21 em) under the 
agreed to pattern, or less than half the magnitude. 

Figure 2 illustrates estimated stage changes at a particular location and under a particular 
set of river conditioos. k is important to understand lhat hydrocycling-induced rates of · 
river stage change can be highly variable as a result of several factors: 

• Riyer flow conditions: Nonnally the greatest stage change for a given increase in 
discharge occurs wben river flow is lowest, due to the nature of channel 
morphology. Thua, stage changes induced by hydrocycling would be less than 
those indicated by the above analysis as base river flow increased. River flow 
conditions in November 2005 were exceptionally low (i.e., about 500 cfs mean 
daily flow at Overton) as compared tO the 1970-2004 November average (i.e., 
about 1,600 cfs at Overton). Under more normal river conditiODB, hydrocycling­
induced stage changes are expected to be substantially less than those described · 
above. · 

• Rivq cbann;l mamboloa: River stage is less sensitive to changes in river flow 
(i.e., it experiences less stage change) where the river channel is shalloweat and 
widest. Thus, where IIDUSIIally shallow and wide cbanne1 areas are of interest 
bc:cause, for example, they are favored by whooping .cranes for roosting, and/or 
are established in the Platte River for purposes of species management, such sites 
may experience less hydrocycling-induced stage change than suggested above. 

10 
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• River location: The rate of increase in river discharge and stage rise associated 
with an advancing hydrocyclic pulse would generally attenuate as the pulse 
co,ntinues downstream, eventually becoming negligible. ' 

3.2.5 Peak Stage Downstream 

Discharges ramped-up over a series of days are likely to result in a somewhat higher 
maximum river stage downstream when compared to hydrocycling in which the same 
maximum rate of discharge is sustained for only 12 hours or less (at least, under 
relatively dry river conditions). This is bec;iuse the longer an elevated stage is 
maintained and the greater the total volume of flow associated with such a discharge, the 
less the highest sustained flow will be attenuated downstream by the effects of bank 
storage (flow to bank storage declines with time as the hydraulic gradient from the river . 
channel to adjacent water tables is reduced). 

This theoretical effect appears to be confirmed by the data collected during Novembec 
2005 for the Cottonwood Ranch site (Table 2). In this case, hydrocycling in the pattern 
agreed to for the whooping crane migration was implemented on November 21, 2005, 
and ultimately produced a somewhat higher stage a1 CQttonwood Ranch (and a greater 
net stage increase, from beginning to end of event) than did the shorter 1,700 cfs/0 cfs 
hydrocycling that occurred jmmedil!tely before and after. · 

T•ble .2. Approximale ~ river st.qe heights at the Coltonwood Ranch rite irnmedialdy preceding 
!he pube pnenled by specific J-2 powuplant diocbarps, and at peak atqe usocimd with that cliscbarge.' 
The final column illusttates !he net &~age i.ncreue over the course of the cvenL 

Hydrocycling event Begin stage a1 Peak stage a1 Net stage increase 
Cottonwood (ft) Cottonwood (ft) a1 Cottonwood (ft) 

ll/18/05 3.23 4.86 1.63 
(1, 700 cfs/0 cfs 
hydrocycle) 
11121~11123~5 3.20 5.08 1.88 

toh e) 
11126105 3.31 4.97 1.66 
(1,700 cfs/0 cfs 
hydrocycle) 

4.0 Status of the SpedesiCriUc::al Habitat 

Ten species were identified as threatened, endangered or candidates for listing pursuant 
to the ESA in the Service's 1997 biological opinion (USFWS 1997)- the whooping 
crane, interior least tern, piping plover, J?allid sturgeon, American burying beetle 
(N"JCrophorus Dlflericamu), bald eagle (Haliaeetus leJicocephallu), Eskimo curlew 
(Numenilu borealis), peregrine falcon (Falco peregrinus), sturgeon chub (Macrhybopsis. 
gelida), and western fringed prairie orchid (Platanthera praeclllra). This biological 
opinion addresses potential effects on the whooping crane, interior least tern and piping 
plover. The Service is not aware of any information related to the proposed action that 
affects its 1997 findings regarding the other species. A complete description of the status 
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of the whooping crane, interior least tern, piping plover and design awl critical habitat for 
the whooping crane, updating that available in the Service's biological opinion on· 
relicensing, can be found in sections V.A to V.C of the Service's biological opinion 
(USFWS 2006) on the Prognim. These sections are incorporated herein by reference. 
'The Service is not aware of any additional information relevant to the status of these 
listed species or their federally designated critical habitats in the action area. 

5.0 Environmental BaseiiDe 

When evaluating the effects of the proposed action on federally listed species, the Service 
is required to consider the environmental baseline (baseline). The baseline includes: a) 
the past and present impacts of all Federal, State or private actions and other human 
activities in the action area; \)) the anticipated impacts of all proposed federal projects in · 
the area that have already undergone formal or early section 7 consultation; and c) the 
impact of State or private actions contemporaneous with the consultation process. Thus, 
the baseline here includes the effects of operating the Kingsley Dam Project (FERC 
Project No. 1417) under the 1998 license, and the anticipated impacts of the Program. 
which has IIDdergone formal consultation but has not yet been lipproved. The baseline 
also reflects natural factors leading to the current status of federally listed species and 
their habitats. 

The Service's biological opinion regarding the Kingsley Dim PJ:oject (FERC Project No. 
1417) described a pre-relicensing 1997 baseline in the section "St8tus of the Platte River· 
System and listed Species." . While additional data and modeling are now available, the 
fundamental conclusions of that section are unchanged. The 1997 biological opinion also 
discussed the anticipated effect$ of relicensing pursuant to the 1997 settlement, which 
were described in the "Reasonable and Prudent Alternative" (RP A). CNPPID has since 
implemented these measures. The RPA is based both on CNPPID's actions and the then­
anticipated development lind-implementation ~fa future, basin-wide Program intended to 
address endangered species issues. That Program has been developed iud its State and 
Federal signatories are engaged in the fiDai approval process. The biological opinion on 
the Program was issued in June 200(i Jllld provides updated baseline information and 
anticipated effects of the Program on the listed species and their habitat 

The evaluations in the reliteDSing proceeding assumed a continuation of historic lake 
levels in Johnson Lake, which would be restored by the lake level corrections sought in 
the ameodmenl Historic hydrocycling was discussed in some detail in the Program 
biological opinion and was included in the baseline, The analysis in this biological 
opinion specifically focuses on the reduction of potential impacts throogb proposed limits 
on hydrocycling pursuant to the Agreement and assumes all historical operations are pan 
of the baseline. · 

6.0 FJrects of the ActloD 

Hydrocycling is anticipated to potentially affect the whooping crane and its federally 
designated critical habital, the interior least tern, and the piping plover. A great deal of 
information has been collected on the effects of hydrocycling, hydropower peaking, and 
other repeated pulse-type flows on river systems around the world. While little of this 
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information has been collectod in the Platte River basin or on comparable plains river 
systems, it is conceptnally applicable. Therefore, where quantitative analysis is not 
available or possible with current levels of information on the Platte Ri"er· a qualitative 
discussion of effects based on such concepts is provided. It should be noted !hat the 
qualitative discussions below address hydrocyling generally, not hydrocycling of the 
magnitude and tiining of the proposed action specifically. The proposed action's 
agreement to certain limits on hydrocycling is expected to substantially reduce in 
magnitude these potential impacts, except where noted. The change in maximum 
Johnson Lake level reduces the potential affect that these limits may have on successfully 
implementing the hydrocycling Agreement It should be noted that drier conditions are 
IiJcely to exacerbilte other stresses on federally listed species and their habitats for reasons 
unrelated to CNPPID operations. 

6.1 Effects of the Adion on Whooping Crane 

The spring whooping crane migration season generally extends from March 23 through 
May 10, and the fall migration season from~ l through November lS. 1f 
hydrologic conditions during the duration of the AgR'A'IDC!It are similar to those seen 
from the late 1940s through the late. 1990s, the avenige f'n:,quency of occurrence of 
hydrocycling would be approximately 58 peicent of the time during the spring migmion, 
and approximately 46 percent of the time during the fall migmion. Keep in mind, 
however, that although these frequencies occur on average they may not represent 
"typical" conditions in any given year, and they may change depending on priorities for 
releases from the Environmental Account 

Migrating whoo~ing cranes may occupy the Platte River at various times of day and are 
observed to retreat from fields to Platte River roosts during severe weather conditions. 
However, whooping cranes primarily use the Platte River for roosting at night When 
roosting. whooping cranes stand in $hallow (Le., usually less than about 9 inches deep), 
slow-moving water and do not normallycbange locatiOns in the river channel area during 
the night (pers. comm. Stebn 2006). 

Whooping cranes in the W"lSCOns~Florida flock of whooping cranes abandollcd roosts at 
the Chassahowitzka National W"lldlife Refuge (NWR) wintering area in response to 
cyclic tidal changes in water depth of approximately ooe foot (pers. comm. Stehn 2006). 
Similarly, the cyclic changes in river stage resulting from hydrocycling can adversely 
affect individual whooping cranes by forcing the cranes to leave the roost at night or to 
move around within the roost in an effort to find suitable water depths as river stage 
changes. AdditiODiilly, under shallow water conditions at low flows, roosting whooping 
cranes are exposed to harm or harassmcat from predators sucb as coyotes (Canis latrans), 
as observed at Bosque del Apache NWR (pees. comm. Stehn 2006). 

6.1.1 Geographic Variation In Mapitude of Effect 

Because of flow travel time, the hydrocycle "wave" of river stage change moves 
downstream and 1he amplitude of each wave lessens as it proceed&. Therefore, the most 
pronounced impacts of hydrocycling on whooping cranes occur between the J-2 
powerplant return and Kearney (RM 246 to RM 215) where the amplitude of the 
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ascending and descending flow cycle is most pronounced. Within this reach from 1996 
to the spring of 2006 inclusive, seven groups of one or more whooping cranes were 
confirmed using the Platte River (involving 16 cranes, totaling 39 crane use-days). lbis 
use of the river by whooping Cranes was concentrated in a few segments of wide channels 
that are being maintained as crane habitat by the combined efforts of the Nebraska Public 
Power District (NPPD), CNPPID, Service, Nebraska Game and Parks Commission 
(NGPC), conservation groups, and other entities. The potential adverse biological effects 
of hydrocycling on whooping cranes willl.ikel y increase as riverine habitat restoration 
efforts are expanded within this reach and the area becomes more attractive to whooping 
cranes, although the wide channels that are the desired outcome of such restoration 
efforts are also less susceptible to the stage changes. 

Downstream of Kearney, the .amplitude of the rise and fall of river stage is much lower, 
but the river is still subjected io cyclic low flows when river flows are being regulated for 
power production. Because groundwater returns contribute flows, however, total flows 
rarely fall below several hundred cfs during the migration season even at the low point of 
a cycle, so very low flows potentially dewatering portions of the river channel are not 
genenlly anticipated. If they do occur, such low flows could potentially disrupt 
whooping crane roosting behavior, or expose the birds to potential harassment or harm 
from predators. Between Kearney and Chapman from 1996 to spring of 2006 inclusive, 
groups of one or more whooping cranes were confirmed using the Platte River during -40 
migratory stopovers (involving 73 cranes, totaling at least 517 crane usc-days). 

Hydrocycling operations as described in the proposed Agreement would likely reduce, 
but not eliminate, associated adverse impacts on whooping cranes. Due to increases in 
stage changes associated water depths (upstream of Kearney, in particular) and the 
magnitude, frequency and rapidity of those changes, there still exists some chance that 
whooping cranes could be flushed from their roosts or forced to repea~y move around 
on the roosts at night when hydrocycling occurs, especially under drier conditions. These 
effects would appear to be substantially less under agreed upon operations when 
compared with I, 700 cfs/0 cfs hydrocycling. The agreed to hydrocycling operations 
rc:duce the magnitudes of daily stage increases by step-wise ramping over several days. 
In addition, the Agreement includes limits on the time of day of flow rate changes to 
assure that stage inai:ases in the most ups~ portions of the river occur during the 
day, wben noctumal roosting is not an issue, so that by nightfall, wave attenuation over 
distance further reduces stage change. Impacts could occur from either loss of shallow 
water areas during rising river stage or from dewatering portions of the channel during 
ebbing flows. Consequently, hydrocycling remains a factor that could impair the normal 
behavior patterns of whooping cranes using the central Platte River during migration 
periods. 

Uke most other bird species-except nocturnal rnigrantl at high altitudes - whooping 
cranes do not normally fly at night. When whooping cranes are flushed from the roost at 
night, they are exposed to potential injury and mortality from in-flight collisions with 
hazards such as tree branches, fences, wires and power lines. Given the severity of the 
potential adverse effects to individuals in an already small whooping crane population, 
flight collision and predation pose substantial threats. Cranes forced to take flight from 
roosts at night would be subjected to risk of injury or mortality from collisions with 
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unseen hazards such as tree branches or pow~ lines (USFWS 1994, W ani and Andecson. 
1992). Collisions with powel' lines in general during migration is a substantial threat to 
whooping cranes and may have caused the deaths of 51 (38 pucent-orju5t undel' 1.5 
per year) of the 133 whooping cranes lost between the months of April and November, 
1950 to 1987 (Stehn and W assenich, 2006). This concern is underscored by the fact that 
as much as 80 percent of whooping crane mortality occurs during migration periods 
(Lewis et al. 1992), and that such mortality may be linked to the quality and quantity of 
stopover habitats (NRC 200.5). Because a portion of the whooping crane population stops 
along the central Platte Riv~ during migration, any degradation of that important habitat 
area adversely affects the likelihood of the species survival and recovery (NRC 2005). 
Sufficient infOJ:JJIJilion has not been collected to indicate whether whooping cranes have . 
dis~ as a result of bydrocycling opel'ations to date. 

Even when whooping cranes are not flushed from the roost, hydrocycling may adv~1y 
affect roosting cranes through increased exposure to teaestrial predators during periods 
of low flow when portions of the channel may be dewatered. Rising or falling river stage 
can require Cl'liiiCS to move within roost sites in seafch of acccptJible shallow waler, · 
potentially disrupting their normal behavior patiems. Whooping cranes may also be 
compelled to expend more energy searching· and competing daily for other more suitable 
roost sites on the river, although we have little information to verify the significance of 
these movements. It may be that repetitive disruptions in'a whooping crane's ability to 
rest may incrementally reduce its physiological fitness during migration and, for adult 
birdS in the spring, their poteiltial bJ"N'.(fing condition - but infomiation to support these 
concerns is limited. Nightly disturbance due to changes in river stage may also 
discourage whooping cranes fi::om repeated use of the same roost site on the river on 
subsequent nights. 

I 

While the described effects are qualitative in nature, we anticipate that the likelihood 01' 

intensity of potential effects teSUiting from hydrocycling would be substantially lower 
under the AgreeiDent. For the reasons diSCussed at the beginning of the effects of the 
action, it is not possible to quantity tbe difference in effects between the two modes of 
operation at this time. · 

6.2 Effects of the AcUon on Whoopfn& Crane Designated Critical Habitat 

The designation of critical habitat for the whooping crane predates the Service's current 
use of "primary constituent elements" (PCEs) in designation of critical habitat. 
Therefore, physical and biological features of whooping crane critical habitat described in 
the listing regulation that pertain to the Platte River are addressed here. These include: 
a) the availability of wide, open. river channel with shallow sand and gravel bars for 
nightly roosting (roost habitat); b) the availability of bottomland areas, including wet 
meadows, providing food, water, and other nutritional .requirements (food supply); and c). 
isolation and protection from disturbance. Hydrocycling may adv~y affect the ability 
of one or more of these elements to support the conservation and recovery of the 
whooping crane, although effects from hydrocycling operations implemented pursuant to 
the Agreement would likely be reduced when compared with 1,700 cfs/0 cfs 
hydrocycling opel'ations - and the effects of hydrocycling in general would be more or 
less pronounced depending on overall water supplies in any given year. 
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6.2.1 Roost Habitat 

Whooping crane use of the central Platte River appears to be primarily associated with 
suitable roosting habitat. Under certain conditions, hydrocycling would diminish river 
flows to very low levels in some sections of the river, and increase water levels in others, 
reducing the ability of the Platte River to provide suitable roost habitat during migration. 
The Whooping Crane Recovery Team no longec considers Chassal!owislca NWR suitable 
wintering habitat for the WISCOnsin-Florida population due to the whooping cranes' 
reaction to cyclic (tidal) increases in water levels of approximately one foot (pers. comm. 
Stehn 2006). 

Figure 3 shows wetted area o,f the channel as a function of river flow. When flows ebb 
during the cycle, low flows cif a few hundred cfs would reduce the water surface to about 
20 to 40 percent of the channel area (Figure 3). River thalwegs would be shallow and 
little roost habitat would remain in the discontinuous, nllll'ow, and widely separated 
subchannels. River reaches dewalered during the day, particularly in the evening, would 
reduce the suitability and attractiveness of the riverine habital and the likelihood of 
whooping crane stopovers during migration periods. ~tly, the ability of the 
roost habitat to contribute to the recovery and conservation of the whooping crane may be 
reduced when hydrocycling occurs. I 
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FJgUie 3. Channel wetted area as a function of river discharge for wide channels (>500 
ft) in the Platte River habitat area 

6.ll Food Supply 

Hydrocycling and its pronounced effect on flows from the J-2 powerplant return to the 
Kearney reach of the central Platte River may be a contributing factor to increased and 
more concentrated whooping crane use of the Kearney to Chapman reach for roosting 
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and other needs during migration periods, although such concentration is seen in both 
cycling and non-cycling years and most enhanced habitat areas are below Kearney. 
Higher concentrations of sandhill cranes and other migratory birds in the' Kearney to 
Chapman reach prior to or during the whooping crane migration may reduce food 
resources in agricultural fields near the river. Food resources have already been 
diminished in that reach as a result of changed agricultural practices that have reduced 
available waste com and increased competition with geese (Krapu and Brandt 2001, 
2006). During the spring of 2006, two subadult whooping cranes that roosted nightly in 
the Platte River near Alda for nearly a month regularly traveled with sandhill cranes from 
4 to 7 miles (averaging about 5 miles) to find food (Lingle, pers. comm., 2006). It is 
possible that the cranes would not have flown this far from the river had adequate food 
resources been available closer to the roost area, though their attachment to a flock of 
another species makes it difficult to draw conclusions regarding whooping czane 
behavior. 

6.2.3 Isolation from Disturbance 

Low flows that expose roosting cranes to potential harassment or harm from predators 
reduce the ability of the river to provide a secure habitat, free from disturbance. On a 
larger scale, stretches of river channel experiencing low flows during the day, particularly 
near evening, would likely reduce the attractiveness of the affected reach of the Platte 
River to migrating whooping cranes searching for a secure stOpover site. Such conditions 
would likely reduce the value of the Platte River as migrational habitat that contributes to 
the conservation and recovery of the speqes when conditions would support 
hydrocycling. 

' 6.2.4 Summary or Eft'ects to Whooping Cranes 

The likelihood and intensity of effects potentially resulting from hydrocycling would be 
substantially lower under the agreed upon hydrocycling operations than would be 
expected under I, 700 cfs/0 cfs hydrocycling operations. For the reasons discussed at !he· 
beginning of the section on the effects of the action, it is not possible to quantify the 
effects of the two modes of operation at this time. However, hydrocycling consistent 
with the Agreemi:nt may have the following effects: 

• Rising flows may flush whooping cranes from the roost during the night, 
exposing them to potential injury or mortality from collisions with power lines, 
tree branches, or other unseen obstacles. 

• Reduced flows or partial dewatering of the channel exposes whooping cranes to 
potential harassment or harm from predators. 

• Repeated interruption of whooping cranes roosting by either rising or declining 
flows may incrementally disrupt normal roosting behavior. 

• During cyclic low flow periods, when flows are reduced or channels are partially 
dewatered, such reaches of the Platte River may not be as attractive as stopover 
sites to migrating whooping cranes. These conditions may expose migrating 
cranes to additional risk, especially in the evening wben the birds are searching 
for stopover areas. 

6.2.5 Summary of Effects to Whooping Crane Critical Habitat 
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We anticipate the likelihood or intensity of effects resulting from hydrocycling to be 
substantially lower pursuant to the hydrocycling Agreement than would be expected 
under 1, 700 cfs/0 cfs hydrocycling operations. For the reasons discussed at the beginning 
of the section on the effects of the action, it is not possible to quantify the effects of the 
two modes of oj,eration at this time. However, hydrocycling consistent with the 
Agreement may: 

• Degrade suitable whooping crane roosting habitats; 
• Contribute to more concentrated use of downstream portions of the central Platte 

River, where whooping cranes may be impacted by reduced food resources in 
those areas; 

• Expose whooping cranes to additional instances of predation. 
'· 

6.3 Eft'ects of the Action on the Interior Least Tern and Piping Plover 

6.3.1 Nest Inundation 

If suitable, dry Slindbars are present, least terns and piping plovers may nest on the central 
Platte River, although no riverine nesting has been documented since 1996. Suitable 
sandbars are high enough to provide expanses of dry sand and avoid nest inundation 
during rain events, but are low enough to be part of the activ~ channel and avoid I 
vegetation encroachment Probably the greatest impact on tel!l.OO plover survival has 
been the regulation of river flows through the construction of dams and channelization on 
Great Plains rivers. Untimely releases of water from dams and other structures have 
resulted in significant egg and 4;1Uclc losses (Schwalbach et al. 1993). The practice of 
hydrocycling raises water levels in a· frequent, cyclic pattern that can potentially inundate 
areas of sandbars that might otherwise provide tern and plover nesting habitat or, where 
birds are actively nesting, flood nests, eggs, or chicks. Hydrocycling can also prevent 
terns and plovers from nesting on sandbars in areas that may not be suitable because of 
possible inundation. 

Based on observations from 1999 tO 2005, UJlder some conditions, CNPPID's practice of 
hydrocycling can overlap the nesting seasons of the pipfug plover and least tern which 
begin about May 1 and May 20, respectively, and persist through mid-August. 
Inundation of sandbar and/or beach areas during nesting season can adversely affect these 
species by reducing availability of potential nesting habitat and by flooding nests, eggs, 
and chicks. The greatest changes in rivec stage as a result of hydrocycling are in 
upstream locations from Kearney. The amplitude of the peak flow during hydrocycling 
attenuates as it moves downstream possibly lessening the impact to potential nesting 
habitat. However, low topographic relief is prevalent in the channel in downstream 
locations malcing this area highly susceptible to inundation during weather events. 
Because, nests and chicks on low sandbars are highly vulnerable to even the slightest 
increases in flows (Kirsch and Lingle 1993 ). downstream locations are also susceptible to 
inundation during hydrocycling, although the threat may be somewhat reduced due to 
wave attenuation in downstream areas. 

To avoid or reduce the likelihood of inundating least tern and piping plover nests, eggs, 
or chicks due to cycling during nesting season May 1 to August 15, CNPPID has agreed 
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to certain limits on hydrocycling at the start of the tem and plover nesting season. These 
operations are integrated with CNPPID's FERC-approved FAP (see Des,criptiDn of the 
Action section for a description of the FAP). From May 1 to May 7, cycling operations at 
the J-2 poweq>lant will not be restricted. The pwpose of this operation is to encourage 
least terns and piping plovers to nest at higher elevations on sandbars and be less 
susceptible to rainfall events. Because this operational regime would be initiated at or 
before the beginning of the nesting season, discouraging nesting on low bars prior to nest 

initiation may provide incidental benefits to the species. 

During the remainder of May, CNPPID would use its best efforts to operate the J-2 
powe~plant so that peak flows from hy~cling would be equal to or less than a 
benchmark flow established at Overton. From May 8 to May 31, this hydrocycling 
benchmark flow would be determined by the peak flow from the previous 48 hours at the 
Overton gage. This benchmark flow would not be lower than the initial benchmark set 
for the previous June 1 to August IS under the FAP benchmark flow. limiting the 
hydrocycling benchmark flow to not Jess than the FAP benchmark flow is intended to 
avoid setting an extremely low hydrocyling benchmark if an outage or othec 
circumstances lead to little or no discharge for 48 hours. Similar to the benchmark flow 
established under the FAP, the hydrocycling benchinark flow during the May 8 to May 
31 period is expected to adjust with conditions. For example, a higher flow event during 
the previous 48 hours would create a higher benchmark for subsequent J-2 powerplant 
operations. Under similar circumstanceS, the FAP benchmark flow is adjusted 
accordingly. The purpose of the limits on bydrocycling during the May 8 to May 31 
period is to reduce the likelihood of nest inundation. By providing flows at the 
hydrocycling benchmark flow during this period, nests should be established above the 
highest bydrocycling peak flow set earlier in the month and would avoid inundation 
under most potential summer flow condltions as a result When CNPPID is not 
bydrocycling the J-2 poweq>lantduring May, there would be no new requirements to 
operate the facility to achieve or avoid achieving any flow at Overton. 

During June 1 to August 15, if bytbocycling operations continue, CNPPID would use its 
best efforts to operate the J-2 powcrplani to keep river flows at Overton at or below the 
FAP benchmark flow. As a condition of its 40-ycar FER.C license, CNPPID is 
responsible for implementing the FAP each year and using its best efforts to attenuate 
increased flows in that Platte River which might occur because of rejection of irrigation 
water due to regional or local weathec conditions during the June 1 to August 15 nesting 
season. Following a rainfall event, the FAP ails for reducing return flows by regulating 
flows in Jolmson Lake (to the extent space is available) in an effort to keep flows at 
Overton below the FAP benchmark and reduce the lilcelihood of inundating least tern and 
piping plover nests in the central reach of the Platte River. 

Hydrocycling operations pursuant to theproposed Agreement is expected to address the 
increased probability of nest inundation in the central reach of the river due to 
hydrocycling; however, sufficiency of this protective measure can only be fully 
understood througb implementation and monitoring. Therefore, monitoring, evaluation, . 
and reporting are essential as Agreement operations are implemented. In light of this, 
CNPPID bas agreed to support, advocate, and cooperate with Program efforts to collect 
baseline data which can be used to evaluate species and habitat conditions associated 
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with bydrocycling practices. A basin-wide Program is expected to monitor inundation of 
riverine tern and plover nests and fledglings, and, should the Program fail, the Agreement 
calls for potentially making such monitoring part of the FERC-approved Monitoring 
Plan. With mutual consent by CNPPID and the Service, adjusttnents in the timing of 
daily flow increases from the J-2 powerplant may be made seasonally according to the 
Agreement. 

Reporting of CNPPID's hydrocycling operations in May and during the period covered 
by the FAP would be included in the report of FAP activities submitted to the Service's 
EA Manager after August 15 of each year. Data on average daily diversions into 
CNPPID's Supply Canal and hourly data on J-2 powerplant discharges, Johnson Lake 
levels, and Phelps Canal inflows would be provided electronically in conjunction with 
CNPPID' s monthly report to Jhe EA Manager for periods when cycling operations are 
used. 

6.3.2 Sandbar Form and Persistence 

As discussed above, both least terns and pip.ing plovers nest on riverine sandbars. 
Repeated changes in river stage through a varia! zone may affect such sandbar habitats 
not only through submersion. or inundation, but also through sandbar erosion. 

Several kinds of fluvial processes can destabilize/erode sandbars.' Most commonly, 
studies examine erosion or deposition caused by shear stresses exerted by river flows and 
corresponding entrainment of sediment (i.e., the sediment transport effect of X cubic feet. 
per second of streamflow). Other studies have examined the erosive effect that wave 
action can have on sandbars, for example immediately downstream of river rapids (Bauer 
and Schmidt, 1993). A third sandbar erosion process more relevant to the present 
discussion is driven by groundwater fluctuations resulting from short-term changes in 
river stage (e.g., during hydrocycling). 

Porewater effluxes a.ssociated with the rapid dewatering of sandbars can lead to rill 
erosion on bar faces and to groundwater sapping that removes basal sandbar support 
(Carruth et al., 1991; BOR, 1996). Repetitive cycles of saturation and dewatering can 
also decrease die internal strength of sand bodies and lead to mass failures that become 
evident under low-flow conditions (Carpenter et al, 1991). Various researchers have 
noted that large fluctuations in flows, diurnal or otherwise, tend to erode beach/bar sands 
more rapidly than stable or consistent flows (e.g., NPS, 1980; Beus et al., 1991). In 
systems wliere an ample supply of sediment exists, this process may not be a threat to the 
long-term stability/persistence of sandbars as dynamic features distributed throughout a 
stream reach because sandbars may simply reform in other loCations and/or when high 
flows return. However, erosion may threaten the security of least tern and piping plover 
nests on individual sandbars. 

Studies of sand beaches/bars along the Colorado River in Arizona below the Glen 
Canyon Dam suggest that many of these features are prone to erosional episodes that 

' For this discussion. "sandbar" is a generic term deootine sand bars, beaches. islands, and relllled feawres 
that may subsequently change as a result of river discharge and sediment 1ransp0rt. 
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occur over a matter of hours and are associated with dam operations, including the 
diurnal hydropealting of flows (W errel et al., 1991; Dexter and Cluer, 1999). 
Interestingly, Dexter and Cluer (p. 258) found that "well-established ripanan vegetation 
provided little discernible stabilizing influence. • However, diurnal stage changes along 
the banks of the Colorado River can be on the order of 1.5 to 6.5 feet or more (Bauer and 
Schmidt, 1993), while hydrocycling-associatod stage changes in the central Platte River 
are substantially smaller (rarely more than 1.0-2.0 feet). Thus, a key question is whether 
the much smaller amplitude of hydrocycling events in the central Platte River, along with 
the nature of sediments and sediment supplies, bas a similar potential to destabilize Platte 
River sandbars. 

During the non-nesting period, some sandbar destabilization would not necessarily have 
adverse habitat effects. A completely stable flow environment leads to static conditions 
in river morphology, allowing (for example) more vegetation to become established on 
sand islands. Fluctuating flows have ~r sediment transport capacity than steady 
flows and thus greater capacity to re-work dynamic chimnel features. To the extent that 
hydrocycling reduces the encroachment of vegetation into open channel areas, it may 
provide some habitat benefits. However, the magiUtude of flow variations introduced by 
hydrocycling operations is conside.rllbly smaller than natural seasonal and intec-annual 
variations in flow that provide such benefits under normal river conditions, and as a result 
would provide commensurately small geomorphic benefits .. 

6.3.3 Invertebrate Communldes 
0 • 

Piping plovers forage visually for invertebrates near shallow water in the associated moist 
substrates (Cairns 1982, Cuthbert et al. 1999, Whyte 1985). In the Platte River channel, 
the birds forage along the waters edge and in moist areas on sandbars and beaches. The 
diet of piping plovers is not welllcnown. However, Lingle (1988) reported piping plovers 
eating beetles and small, soft-bodied invertebrates from the waterline in the Platte River. · 

Com and Armbf\IStec (1993) sampled invertebrate populations at riverine, sandpit and 
spoil pile locations, and observed foraging birds. They found that riverine invertebrate 
distributions (as determined by catch rates) were more or less uniform across the moist 
riverine habitat and observed birds foraging in the sample areas. They emphasize tbe 
importance of river channel foraging habitat during the plover breeding season 
(approximately May 1 through August 2.0). It should be noted that Corn and Armbrustec 
(1993) conducted their study in a year when CNPPID hydrocyc1ed thrc?ughout tbe wintec 
and spring due to drought. In addition, Lingle (1988) observed banded piping plovers 
known to be nesting on sandpitil foraging 0.5-mile away in riverine habitat. '111erefore, 
the availability of moist riverine sandbar habitat is important to piping plovers nesting 
along the central Platte River 

Depending on the channel morphology, changing river stage may increase or decrease the 
quantity of moist sand on sandbars and beaches. For foraging plovers, however, it is not. 
the presence of moist sand that is important, but the abundance and availability of the 
invertebrates associated with that wet substrate. 
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The impact of hydrocycling on the availability of piping plover food resources is difficult 
to determine. Terrestrial invertebrates present on moist sand or along the water's edge 
may be able to move in response to changing water levels. Most of the invertebrate prey 
species identified by Corn and Armbruster (1993) were flies, beetles and true bugs drawn 
to the water's edge that did not live in the water as larva. However, continuous and 
repeated fluctuations in rivec stage may disrupt the life cycles of invectebrates living near 
the surface of moist sand if those invertebrates are incapable of moving through the 
substrate in response to stage changes. Without better knowledge of the prey species 
most used by piping plovers, detecmining impacts of hydrocycling on the distribution or 
abundance of those species is problematic. 

While there have been numerous studies on the impact ofhydrocycling on invertebrates 
(e.g., Gersich and Brusven 19.81, Danks 1991, Ceceghino and Lavandier 1998), most of . 
these studies focused on benthic or aquatic invectebrates important to fisheries, and/or the 
studies occurred in rivec systems much different than those encountered along the central 
Platte Rivec. Therefore, applicability of those study results in describing potential 
impacts to piping plovec food resources from hydrocycling in the central Platte River is 
uncertain. Peters et al. (1989) found in studies on the lower Platte Rivec that diel 
fluctuations in rivec flow resulting from hydropower peaking operations led to 
establishment of a zone of substrate with variable habitat suitability that had lower 
invertebrate productivity than areas consistently submerged.. Although the applicabilitt 
of this information to piping plovers in the central Platte River is somewhat unclear due 
to the lack of specific information on the species' dietary needs, and the patterns and 
magnitudes of hydrocycling were much different that the hydrocycling patterns evaluated 
here. central Platte River invertebrate communities may be affected similarly to those 
Peters et al. studied in the lowec Platte River. 

6.3.4 Flsh Communities 

The diet of least terns consists of small fish. Therefore, the impacts of hydrocycling on 
the foraging ability of the species are limited primarily to those effects on the abundan~ 
and diversity of the fish community in the central Platte River. Beyond impacts to the 
fish community discussed in this and the following two sections, the physical 
accessibility of fish to foraging terns is not expected to be significantly affected by 
hydrocycling due to the abwidance of shallow areas in the river channel at various 
discharges and that hydrocycling due to low flows after May 31 is unusual. 

In the Service's 1997 biological opinion (USFWS 1997), there was a thorough 
description and explanation of the effects of different flow rates on habitat suitability and 
availability to the fish community (represented by five guilds of representative species 
and life stages), and on the ability of rivec flows to modecate summer high water 
temperature events. For this reason, the mechanisms through which these factors operate 
will not be discussed here, although they form the foundation for the discussion of 
effects, and accordingly the basis of the Secvice's concerns. For a thorough discussion of 
those mechanisms, please refec to Appendix J of that biological opinion. It should be 
noted that the fish population studies conducted in support of the relicensing proceeding 
were conducted in years where CNPPID hydrocycled throughout the winter and spring 
due to drought. 
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Periodic fish population monitoring has continued under the PERC-approved monitOring 
plan developed punmant to license requirements. Monitoring was condUcted on fish · 
diversity and abundance in 2003 and 2005 although the information from these studies 
are difficult to apply directly to an analysis of cycling alone because they also reflect the 
impacts of extremely low water conditions lasting through the summer, when CNPPID 
does not hydrocycle. 

6.3.5 Fisheries Habitat Suitability 

Three representative hydrocycling scenarios were analyzed at three gages in the central 
Platte River to determine the shift in total habitat availability in that reach of the river 
during hydrocycling operations. These scenarios cover the range of flow changes 
expected under 1,700 cfs/0 cfs hydrocycling and hydrocycling operations implemented 
pursuant to the Agreement In general, the habitat shifts discussed below would occur 
under any type of hydrocycling operation, but those shifts are expected to be more rapid 
and pronounced under 1,700 cfs/0 cfs hydrocycling than the Agreement hydrocycling 
operations. Shift in total availability, however, is an incomplete measure. 

Under two flow rates, there can be the same amount of a specific class of habitat 
available, but they are often located considerable distances away in areas that may or may 
not be accessible to displaced fish. This tends to be more pronOUDced in shallow water 
habitats, which tend to become either deep or te.rrestrial, £1epending on the direction of 
change. Deep water habitats simply become more or less deep with changes in flow. 
This phenomenon can be problematic ecologically, as f!Sh can become isolated into 
disconnected backwaters, j>ools, and channels that are susceptible to water quality 
changes, disease, and i,ncreased predation. Those species and life stages that utilize the 
shallowest habitats (lafgely guilds A and B) have a lower potential for movement across . 
larger areas, and a greater susceptibility .fO predation by other fishes in the process. For 
this reason. additional analyses were performed at river cross sections (measured in 1998 
or later) to estimate horizontal shifts in habitat classes, and potential for stranding. 

In general, the effects of the three hYdrocycling scenarios were significantly more 
pronotinced in the upstream areas than in the downstream areas due to attenuation of 
hydrocycle peaks as they move downstream. As far downstream as Grand Island, habitat 
shifts were not pronounced under any of the three scenarios analyzed. 'I'herc is some 
concern regarding shifts for guild A, as this guild is comprised of larval and juvenile life 
stages of fish that exhibit lower mobility than adults. Horizontal shifts in ~itat classes . 
were distinctly present, but generally were not extreme, and the primary cause for 
concern would be for younger life stages. The potential for stranding appears to be 
relatively low, due to the combination of relatively small changes in stage, and the more 
protracted time under which they occurred. 

In the river reach associated with the Kearney gage, habitat shifts appear to be more 
pronounced in all three measures analyzed (overall availability, horizontal shift, and 
stranding potential). Overall habitat availability shifts are most pronOUDced under wetter 
conditions. While horizontal shifts are present under all conditions, they are most 
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pronounced under drier conditions. Potential for stranding exists under all conditions, but 
is most likely to become an issue under drier conditions. 

In the reach associated with the Overton gage, habitat shifts appear to be panicularly 
pronounced. Given the range of total flow fluctuation, and habitat availability shifts, it is 
likely that horizontal shifts would be present, although recent transect infonnation is not 
immediately available to test this. Potential for stranding would likely follow a similar 
pattern, although not immediately testable for the same reason. The particularly abrupt 
pattern of rise and fall of the hydro graph would serve to exaceroate these effects, as 
habitat shifts and stranding events would be correspondingly abrupt. 

6.3.6 Fisheries Recrulbnent 
.•. 

Reproductive timing and habitat requirements for adult fish were grouped by the guilds 
used in the habitat availability analysis. Potential effects of CNPPID' s hydrocycling 
operations on each species .are briefly discussed below. 

Guild A contains no adults. All species are otherWise accounted for in other guilds as 
adults. · · 

Guild B contains adults of six species. Recruitment of three of these: western silvery I 
minnow (Hybognathus argyritis), red shiner (CypriMlla lutren,ris), and fathead minnow 
(Pimephalu promelas) are not anticipated to be significantly impacted by daily · 
hydrocycling. One species, plains minnow (Hybognathus plocitus), may benefit from 
hydrocycling, as spawning is stimulated by local flow peaks, aDd semi-buoyant eggs are 
not anticipated to be subject tO.desiccation. Two species: sand shiner (Notropis 
stramineus) and plainS killifish (Fundulus zebrinus) may be adversely affected. 
Spawning for these species typically occurs from late spring through summer,largely 
after cycling in low flow years has ended. However, a summer hydrocycling event could 
impact eggs due to shallow water spawning habitat requirements and the possibility that 
the declining limb of the hydrograph would desiccate eggs laid in shallow water. Results 
of CNPPID fish population monitoring efforts, however, have not identified this impact 
(Fish Population Studies 2005, 2005 Wildlife Monitoring Report April24, 2006). 

Guild C contains adults of three species. Two of these: river shiner (Notropis blennius) 
and bigmouth shiner (Notropis dorstilis) have uncertain spawning habitat requirements, 
but known habitat requirements of closely related species would suggest potential 
advene impacts. The third, emerald shiner (Notropis atherinoUks), may incur adverse 
impacts to recruitment as a result of hydrocycling, due to shallow water habitat 
requirements siiJiilar to those discussed above. Spawning for these three species typically 
occurs from late spring through snmll!P.r,largely after cycling in low flow yean has 
ended. CNPPID monitoring efforts found too few river aDd emerald shiners to identify 
trends and did not identify adverse impacts on the more abundant bigmouth shiners (F'"lsh· 
Monitoring Study Central Platte, Nebraska 1995. Chadwick Ecological Consultants, 
Inc.). 

Guild D contains adults of three species. Common carp ( Cyprinus carpio) spawn in 
shallow water, and their eggs may be subject to desiccation, however, given their long 
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spawning season and great quantity of eggs produced, impacts would likely be minimal. 
Speckled chub (Macrhybopsis aestivalis) may not be significantly affected by 
hydrocycling, as it spawns in deeper, swifter watu, and therefore its eggs would not be 
subject to desiccation. Spawning habitat requirements of silver chub (Macrhybopsis 
storeriana) are not known, but based on requirements of closely related chub species, 
which spawn in deeper watu, it would not likely be significantly affected Speckled chub 
and silver chub have been rare in all monitoring and research conducted by CNPPID 
since 1990. The relative abundance of carp has decreased slightly, but this species is not 
generally a food source for interior least terns (CNPPID pers. comm.). 

Guild E contains adults of two species. Gizzard shad (Dorosoma cepedianum) may be 
adversely affected, because while their depth requirements are not specific relative to 
those offered in the central Platte River, their eggs are adhesive, and sink after 
fertilization. This may lead to desiccation of eggs, particularly in the upstium reaches of 
the central Platte River. Channel catfish (lctalurus piUICtatus) utilize undercut banks and 
brush piles, and for this reason may incur i.JlfRquent adverse impacts to spawning due to 
hydrocycling operation, as these habitats typically occur in deeper areas. Spawning for · 
gizzard shad typically occurs in the spring, while channel cal:fuh typically spawn 
between late spring and mid-summer. Both gizzard shad and channel catfish have shown 
a slight increase during CNPPID's periodic monitoring efforts from 1990 through 2005 
although these results have minimal utility for trending given certain limitations in the 
monitoringprotocol for these larger species. Channel cal:fub and mature gizzard shad are . 
not generally a food source for interior least terns (CNPPID pers. comm.). 

6.3.7 Summary of Etrects ~Least Terns and Piping Plovers 

The likelihood and intensity of effects resulting from hydrocycling would be substantially 
lower under the hydrocycling operations implemented pursuant to the Agreement than 
would be expected under 1,700 cfs/0 cfs hydrocycling operations. For the reasons 
discussed at the beginning of the section on the effects of the action, it is not possible to 
quantify the effects of the two modes of opecation at this time. 

• Hydrocycling may decrease the availability of potential least tern and piping 
plover nesting habitat in the central Platte River by regularly inundating sandbar 
areas during the nesting season or may flood nests, eggs. or chicks if cycles are 
begun after a period of low flow that allowed nesting on low elevation sandbars. 

• Hydrocycling may result in destabilization and erosion of sandbars in the central 
Platte River, including those used by nesting least terns and piping plovcn. If 
such an effect to sandbars is occurring in the central Platte River, it would be 
expected to be most pronounced in the river reaches upstream of Kearney, due to 
larger hydrocycling wave amplitudes and a general deficit in sediment supply. 

• Cycling or peaking flow releases have been found to have a range of adverse 
impacts on aquatic invertebrate communities in a wide variety of river systems. 
However, impacts ofhydrocycling on the abundance or availability of prey eaten 
by piping plovers (lilcely semi-aquatic or terrestrial invertebrates associated with 
moist riverine sandbar habitat) is difficult to define due to the lack of specific 
information available on the prey utilized. 

• Hydrocycling may have adverse effects on the diversity of the fisheries 
community. As with.the potential for sandbar destabilization, the effects would 
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be expected to be most pronounced in the upstream reaches where associated 
stage changes are most pronounced. Information coJlected by CNPPID, although 
limited, has not show11 declines in relative abundance of forage fish species 
during a period with hydrocycling- although specific effects of hydrocycling on 
fisheries abundance cannot be determined at this time. 

• OveraJI effects of hydrocycling operations on the reproductive success of the fish. 
community are generaJly negative, and similar to effects on species diversity, 
would be. expected to be more pronounced under drier conditions. These impacts 
would be most pronounced in mid-spring but may continue through the summer if 
hydrocycling were extended into those months. As with fisheries diversity and 
potential sandbar destabilization, the effects would be most pronounced in the 
upstream reaches. 

7.0 Cumulative Effects 

The proposed action is anticipated to affect only the central reach of the Platte River. For 
that reason, only cumulative impacts to that reach are considered here. The Platte River 
Recovery Implementation PrOgram, a combined state/federal action that began January 1. 
2007, is intended to provide ESA compliance for the three species considered in this 
consultation for ail water-related activities that affect flows above the Loup River 
confluence and addresses the impacts of any non-federal aetions, as a result of continu~ 
ground and surface water development since July 31, 1997. Thus, no cumulative effects· 
in the central reach of the Phitte River aie anticipated related to these activities. The 
Service is not aware of any additional cumulative effects in the action area. 

8.0 Conclusions 

The Service provided a biological opinion, reasonable and prudent alternative, and 
incidental take statement regarding the effects of project operations on July 25, 1997, 
which is unchanged by this consu]tation. The proposed action for purposes of this 
consultation (i.e., the revised JohJJson Lake level amendment and the Agrc:ement) is not 
intended to, nor does it offset the effects of the project as a whole. As such, ail elements . 
of the Semce's 1997 biological opiriion (USFWS 1997) and the related incidental take 
statement remain in effect. By the proposed action, the Service and CNPPID have agreed 
on operations which serve to limit related potential effects of bydrocycling. Nothing in 
this biological opinion affects or changes the conclusions drawn in the 1997 biological 
opinion. · 

9.0 Incidental Take Statement 

This incidental take statement is intended to supplement the Incidental Take Statement 
included in the Service's 1997 biological opinion (USFWS 1997) by addressing certain 
potential effects on the least tern, piping plover, and whooping crane that may be 
associated specifically with bydrocycling actions implemented by CNPPID under the 
Agreement As such, the Service has developed the following supplement based on the 
premise that the reasonable and prudent alternative included in the 1997 biological 
opinion will be implemented, and that CNPPID's bydrocycling activities will be 
implemented in conformance with the Agreement 
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Section 9 of the ESA and federal regulations pursuant to ESA section 4(d) prohibit tbe 
take of endangered and threatened species without special exemption. take is defined as 
to harass, harm. pursue, bunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct, and applies to individual members of a listed species. Harm 
is further defined by tbe Service to include significant habitat modification or degradation 
that results in death or injury to listed wildlife by significantly impairing essential 
behavioral patterns, including breeding, feeding, or sheltering. Harass is defined by the 
Service as intentional or negligent actions that create the likelihood of injury to listed 
wildlife by annoying it to such an extent as to significantly disrupt normal behavior 
patterns which include, but are not limited to, breeding, feeding or sheltering. Incidental · 
take is defined as take that is incidental to, and not tbc purpose of, tbc carrying out of an 
otherwise lawful activity. Under tbc terms of section 7(bX4) and section 7(oX2), taking 
that is incidental to and not intended as part of the agency action is not considered to be 
prohibited taking under ESA provided that such taking is in compliance with the terms 
and conditions of this incidental take statement. 

The Service acknowledges that there are "Acts of God" or" Acts of Nature" that arc 
beyond the operational control of CNPPID, and thilt'type of take is not incidental take 
and is not addressed as such. 

The Service will not refer the incidental take of any migratory bird covered by this 
incidental take statement or bald eagle for prosecution under the Migratory Bird Treaty 
Act of 1918, as amended (16 U.S.C. Sec. 703-712), or the Bald and Golden Eagle 
Protection Act of 1940, as amended (16 U.S.C. Sec. 668-668d), if such take is in 
compliance with the teJ;IIlS and eonditions specified herein. 

The Service also wishes to make clear that any Terms and Conditions, or Reasonable and 
Prudent Measures ~)within this Incidental Take Statement, do not supersede or 
change the Incidental Take Statement Within the biological opinion for FERC Project 
Nos. 1417 and 1835 (USFWS 1997). 

•, 

The measures described below arc non-discretionary, and, through informal consnltation 
as PERC's non-federal representative, have been undertaken by CNPPID under the 
Agreement, such that the exemption in section 7(oX2) applies. If CNPPID fails to adhere 
to the terms and conditions of tbc incidental talce statement through the tenDs of the 
Agreement, the protective coverage of section 7(oX2) may lapse. To monitor the impact 
of incidental take, CNPPID must report the progress of the action and its impact on the 
species to the Service as specified in tbc Agreement and reflected in the incidental talce 
statement [50 CFR §402.14(i)(3)]. 

9.1 Whooping Crane 

Incidental take of whooping cranes may directly or indirectly result from the 
hydrocyc!ing activities outlined in the proposed action. Such take includes killing, 
harming, and harassing which could include the loss of habitat and individuals. 
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In the event of lethal take, the specimen should be collected and stored in a dry, frozen 
condition, if possible, and delivered to the Service's Field Office in Grand Island, 
Nebraska. as soon as possible after the incident is reported. Individuals affiliated with 
CNPPID who discover such'take must notify the Service's Field Office in Grand Island 
within 24 hours of discovering such take. 

9.1.1 Amount or Extent of Inddental Take Anticipated 

While the Agreement is intended to minimize take of whooping cranes while roosting on 
the Platte River, it is anticipated that some take due to harassment may occur in 
association with hydrocycling operations. 

It is l"lllC that individual whooping cranes can be observed throughout the night while 
roosting on the Platte River.·· This is due to a number of facton, including considerable 
difficulty in following the birds to a roosting location on the river, and the extreme 
wariness of the birds, which makes observation, should the birds be successfully followed 
to their roosts, e:~~tremely unlikely. Further, given their extreme wariness while roosting, 
any attempts at observation on the roost have a sUbstantial likelihood of taking 
individuals due to harassment AJ; a result, direct observation of the birds to determine 
when take is occwring poses unacceptBble levels of risk to the birds, and therefore a 
method of estimating take is needed when whooping craries are known to be roosting bn · 
the Platte River. · 

Sandhill cranes have served as acceptable physiological surrogates for whooping cranes 
in previous situations where their ranges overlap. However, given the nature of the effect 
of the action on cranes roosting in the river (generally changes in river stage), the smaller' 
stature of sandhill cranes combined with the differences between the two species in their 
tolerance for disturbance, and lack of complete overlap in migration periods, there is too 
much uncertainty at this time regarding the suitability of sandhill cranes for their use as a 
surrogate for whooping cranes in determining incidental take. 

Use of habitat based surrogates to estimate take is an establisbed practice wben direct 
observation of take of individuals is not feasible. AJ; discussed in the description of the 
action, a test of the proposed operations was performed and evaluated for its effects on 
whooping crane roosting habitat in November 2005. Based on this preliminary 
evaluation, it is likely that the river stage changes associated with hydrocycling 
operations in accordance with the Agreeinent will avoid take of whooping cranes due to 
harassment. However, it must be acknowledged that the Agreement does incorporate a 
"best effort" qualifier, and that some level offailure to meet the criteria within the 
Agreement in spite of such best efforts is reasonably foreseeable to occur. 

In order to quantify the proportion of time that the criteria of the Agreement may not be 
achieved, it is necessary to define the conditions under which it would not be expected to 
be met. The Agreement sets forth circumstances in its section on "Contingencies" where 
CNPPID will not or cannot make efforts to meet the criteria. Given these contingencies, 
it could reasonably be anticipated that compliance with the operational criteria in the 
Agreement would be achieved at least 90 percent of the time. 
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The take of whooping cranes due to harassment resulting from hydrocycling would only 
occur during the periods from March 18 to April30 and from October 17 to November 
10 of each year, and on any additional days beginning when whooping'cranes are shown 
to be present until they have departed As discussed above, operations outside the 
agreement could occur at any time during the 69 day period (or in additional days when 
whooping cranes are present). Conditions conducive to hydrocycling have occurred on 
average 52 percent of the time during the combined whooping crane migration seasons. 
As such, if the rate of successful implementation of the operational criteria in the 
Agreement is assumed to be 90 percent, the level of take anticipated under the Agreement 
would be four instances of operation outside the Agreement criteria per year (i.e., [ 69 
days per year] x [52 percent likelihood of hydrocycling conditions] x [10 percent 
Agreement preclusion] = 4 days per year when take would be anticipated). This would 
be applied over a five-year running average to accommodate year to year variation in 
levels of use, hydrologic conditions, and ability to meet criteria. Therefore, twenty 
instances of harassment -- operating outside the Agreei!lent criteria under the contingency 
provision in any five consecutive year period - are exempted under the ESA. It is 
important to note that no lethal take associated with hydrocycling is anticipated, therefore 
none is exempted under the ESA. 

In. its 1997 biological opinion (USFWS 1997), the Service determined that the level of 
anticipated take specified is not likely to result in jeopardy ~ the species or destruction or 
adverse modification of critical habitat when the reasonable ;m,d prudent alternative is 
implemented: The Service's determination is unchanged with the addition of the leyel of 
anticipated take detailed in this docurneilt. 

9.1.2 Reasonable and Prudent Measures Co Minimize Take 
I 

The Service believes the following RPM with its implementing terms and conditions is 
necessary and appropriate tO minimi~ take of whooping cranes on the central Platte 
River. 

• CNPPID shall report to the Service hydrocycling activities from March 18 to 
Apri130 and from October 17 to November 10 as set forth in the Agreement 
including any identified take (harassment as defined above) associated with 
hydrocycling activity at the J-2 powerplant. 

9.1.3 Terms and Conditions 

In order to be exempt from the prohibitions of section 9 of ESA, CNPPID must comply 
with the following terms and conditions which implement the RPM described above and 
outline required reportinglmonitoring requirements. These terms and conditions are non­
discretionary. 

• As set forth in the Agreement, CNPPID shall provide the Service data on average 
daily diversions into the Central Supply Canal and hourly data on J-2 discharge. 
Johnson Lake level and Phelps Canal inflows electronically in conjunction with 
CNPPID's monthly report to the EA Manager from March 18 to April30 and 
from October 17 to November 10 (inclusive) when cycling operations are used. 

• CNPPID will identify in that report the dates, times, and durations of any cycles 
that do not conform to the operational criteria in the Agreement. 
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9.2 Least Terns and Piping Pioven 

Incidental take of least terns 'and piping plovers may result from hydrocycling activities. 
Such take includes killing, harming, and harassing of adults, eggs and/or chicks. 

In the event of lethal take, the specimen should be collected and stored in a dry, frozen 
condition, if possible, and delivered to the Service's Field Office in Grand Island, 
Nebraska. as soon as possible after the incident is reported. Individuals affiliated with 
CNPPID who discover such take must notify the Service's Field Office in Grand Island 
within 24 hours of discovering such take. 

9.2.1 Amount or Extent qf Incidental Take Anticipated 
: .. 

Hydrocycling activity may result in take of least tern or piping plover nests, eggs, or 
chicks by inundation. Any take by inundation of l~t terns and piping plovers due to 
hydrocycling is likely to be lethal take in the fo~" of loss of nests, eggs, and/or chicks, as 
these early life stage birds have not been knownti>,·~ve inundation. Least tern and 
piping plover nesting on the river has been considCi-lqJly less common than whooping 
crane use of the river, and is anticipated to remain vei:flow until such time as more 
suitable sandbar habitat and flow conditions are present.' due. either to natural hydrolo~c 
variation or Program actions. Given this rarity of current u~ tile Ukelibood that future 
use will occur when higbee elevation (more protected) sandbm·are available, and the 
protections incorporated into the hydrocycling Agreement, the level of take anticipated 
would be extremely low at .. tb,is. time but may increase if tern and plover use of the river 
resumes. It should be ciB'rlfied that take due to inundation as a result of non-hydrocycling 
operations and rainfl!ll.events 8fe addressed in the 1997 biological opinion and incidental 
take statement and are IK>tmodifit.cJ here. 

Any tern or plover nests that~ initiated below the waterline of the benchmark flow 
during the trough of a cycle will ~.inundated as flows increase. In addition, it must be 
acknowledged that the Agreement does incorporate a ''best effort" qualifier. To avoid 
ever-decreasing benchmarb, we &~~ticipilte that the benchmark established pursuant to 
the FAP will serve as a target not 8n absolute ceiHng. Given myriad considerations and 
limitations associated with 1:2 powerplant operations, the distance between the plant and 

· the monitoring point at Overton, environmciltal conditions and monitoring equipment. it 
is expected that actual flows measured at Overton will fluctuate around the benchmark by 
a small degree despite best efforts, and cOuld also inundate nests very near the benchmark 
flow waterline, Because cycling is expected generally to occur on a daily basis, and flow 
fluctuations about the benchmark by up to 200 cfs are expected to occur regularly, this 
inundation is considered to do no harm bec•hse it causes the tern or plover to relocate to 
a higher and safer location, likely before eggs are laid. As a result. such inundations will 
not be considered take. 

It is likely that inundation ofnests, eggs and chicks by hydrocycling flows more than 200 
cfs above the benchmark will be avoided by operating consistent with the Agreement 
However, some level of failure to meet the criteria within the Agreement in spite of best 
efforts is reasonably foreseeable to occur. In order to quantify the proportion of time that 
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the operating criteria of the Agreement may not be achieved, it is necessary to define the 
conditions under which they would not be expected to be met. The Agreement sets forth 
circumstances in its section on "Contingencies" where CNPPID will not or cannot make 
efforts to meet the criteria. In addition, because the benchmark established pursuant to 
the FAP will serve as a target and because of the considerations identified above, 
operations will fluctuate around the benclunark and in some cases may be more than 200 
cfs above the benclunark despite best efforts. Given the contingencies and the potential 
for flows more than 200 cfs above the benchmark despite best efforts, it could reasonably 
be anticipated that compliance with the operational criteria in the Agreement would be 
achieved at least 90 percent of the time. 

CNPPID anticipates that under low flow conditions it may cycle approximately 30 days 
before irrigation season flows are high enough that cycling is not necessary, and that 
most of those days will occur before nesting is prevalent. This corresponds to 
approximately three days per year when the operational criteria in the Agreement might 
not be achieved and Jess than one day per year when nests are particularly vulnerable 
(i.e., inundated too late in the season for successful nesting to reoccur) or when nests with 
eggs or chicks may be present. Because of the difficulty in estimating the number of tern 
or plover nests, eggs or chicks that might be taken under the proposed action, the number 
of inundating flow events (contingencies or best effort flows more than 200 cfs above the 
benchmark) resulting from hydrocycling will be used as a surrogate. This surrogate 
measure will be applied over a six-year running average to accommodate year to year 
variation in levels of use, hydrologic conditions, and ability to meet criteria. Therefore, 
18 instances of inundating flows (contingencies or best efforts flows more than 200 cfs 
above the bcnclunark) resulting from hydrocycling implemented pursuant to the 
Agreement in an>' six consecutive year period are exempted under the ESA. Although 
there is uncertainty regarding the magnitude of effects of hydrocycling during any 
particular event counted toward the take surrogate, assuming riverine habitat with higher 
elevation sandbars is established as described in the first paragraph of this section, we 
anticipate that many of the flows counted as surrogate take are not likely to inundate 
substantial portions of that habitat. Because no known riverine nesting of either species 
has occurred since 1996, quantification of tern and plover take will not begin until terns 
and/or plovers are known to have begun nesting on the river. 

It should be noted that certain rainfall events can increase base flows such that CNPPID 
cannot make cycling returns sufficiently low to maintain benclunark flows. For a limited 
time CNPPID can cease returns to avoid exceeding the benclunark, but if Johnson Lake 
fills, must make discharges of indefinite duration and magnitude, depending on 
conditions, to reduce Jake levels. Such discharges will not be considered hydrocycling 
and will not count toward the measure of take identified above. Potential take associated 
with these and other non-cycling flows in excess of the benchmark is covered by the 
1997 incidental take statement. Additionally, the Service acknowledges that there are 
"Acts of Nature" that are beyond the operational control ofCNPPID; for example, if 
during or after a hydrocycling release a rainfall event occurs and together they cause the 
benchmark flow to be exceeded by more than 200 cfs, this is not incidental take attributed 
to CNPPID and is not addressed as such. Also, CNPPID operations will be based on 
river gages calibrated by third parties. As such, flow measurement changes resulting 
from recalibration are not a basis for take determinations. 
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In the 1997 biological opinion (USFWS 1997), the Service determined that the level of 
anticipated take specified is I)Ot likely to result in jeopardy to the species or destruction or 
adverse modification of critic8l habitat when one of the reasonable and prudent 
alternatives is implemented. This determination is unchanged with the addition of the 
level of anticipated take detailed in this document 

9.2.2 Reasonable and Prudent Measures to Minimize Take 

The Service believes the following RPM with its implementing terms and conditions is 
necessary and appropriate to minimize take of the least tern and piping plover on the 
central Platte River. ,~ 

• CNPPID shall report to the Service hydrocycling activities at the J-2 powezplant 
between May 1 and August 15 (inclusive) as set forth in the Agreement, including 
any identified take (inundating flows due to ccintingencies or best efforts flows 
more than 200 cfs above the benchmark as defined. above) .. 

,·, 

9.2.3 Terms and Conditions 

In order to be exempt from the prohibitic;>ns of section 9 ofESA, CNPPID must compl~ 
with the following terms and conditions which implement the RPM described above and. 
outline required reporting/monitoring requirements. These te.imS ·and conditions are non· 
discretionary. · 

• As set forth in the A~ment, CNPPID reporting of the District's cycling 
operations in May,' and cluring the period covered by the F AP, will be included in 
the report of FAP activities that is submitted to the EA Manager after August 15 
of each year. D~ on ay~ daily diversions into the Central Supply Canal and. 
hourly data on J-2 Pc;>werplant discharge, Johnson Lake level, and Phelps canal 
inflows will be provided electronicaliy in conjunction with CNPPID's monthly 
report to the EA Manager fo~ periods wben cycling operations are used. 

• CNPPID .will identify in that report the dates, times and durations of any cycles 
thBt do not conform to the opCrational criteria in the Agreement and the dates, 
times, durations and flow estimates used for any cycles that exceeded the 
benchmark by more than 200 cfs desPite best efforts. 

9.3 Closing Statement 

The Agreement between CNPPID and the Service contains measures designed to avoid 
and minimize take. Issuance of this incidental take statement is based upon 
implementation of that AgreemenL Should the parties to the Agreement elect to dissolve 
the Agreement. e>r should the terms of the Agreement not be upheld, then the protections 
and provisions provided under this incidental take statement will similarly end. 

The Service believes that no more than the amount or extent of whooping cranes, least 
terns or piping plovers identified in this document will be incidentally taken as a result of 
the proposed action. The reasonable and prudent measures, with their implementing 
terms and conditions, are designed to minimize the impact of incidental take that might 
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otherwise result from the proposed action. If, during the course of the action, this level of 
incidental take is exceeded, such incidental take represents new information requiring 
reinitiation of consultation and review of the reasonable and prudent m~sures provided. 
CNPPID must immediately provide an explanation of the causes of the taking to the 
Service and review with the Service the need for possible modification of the reasonable 
and prudent measures. 

10.0 Conservation Recommendations 

CNPPID could form a working group with representatives from the Nebraska Game and 
Parks Commission and the Service to: a) review hydrocycling information as it is 
developed in the Platte River system and its effects upon the Platte River ecosystem 
(including federally listed species); and b) recommend potential adjustments in 
hydrocycling operations pursuant to that new information, as appropriate. 

11.0 Conclusion 

1bis concludes formal consultation on the Agreement between the Service BDd CNPPID 
regarding limitations on CNPPID's hydrocycling operations, As provided in 50 CFR § 
402.16, reinitiation of formal consultation is required where discretionary Federal agency 
involvement or control over the action has been retained (Q!: is authorized by law) and if: 
1) the amount or extent of incidental t.IIC is exceeded; 2) new ir)formation reveals effects· 
of the agency action that may affect listed species or critical hiibitlit in a manner or to an 
extent not considered in this opinion; 3) the agency action is subsequently modified in a 
manner that causes an effect to the listed species or critical habitat not considered in this 
opinion; or 4) a new species is listed. or critical habitat designated that may be affected by 
the action. In initances where the amount or extent of incidental take is exceeded, the 
Service should be contacted within 24 hours to determine appropriate actions. 
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