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PRRIP — ED OFFICE FINAL 06/01/2015

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Governance Committee Meeting Agenda — June 9-10, 2015

A WO N P

Wyoming Water Development Commission — Cheyenne, WY

TUESDAY, JUNE 9" (ALL TIMES MOUNTAIN)

Welcome and Administrative
2:00 p.m Jim Schneider, State of Nebraska — 2015 GC Chair 01 -GC Agenda
) o Information, Discussion, & Action
(:05) . e 02 — March 2014
e Introductions/Attendance Roster/Agenda Modifications GC Minutes
e GC MOTION — Approve March 2015 GC minutes
Program Committee Updates 03 - LAC Minutes
Information & Discussion .
2:05 p.m. e LAC - Mark Czaplewski, CPNRD (Chair) 04 — WAC Minutes
(:10) e WAC — Cory Steinke, CNPPID (Chair) - 05 — TAC Minutes
e TAC - Suzanne Sellers, State of CO (Chair)
e FC —Harry LaBonde, State of WY (Chair) 06 — FC Minutes
Program Outreach Update — Bridget Barron, ED Office 07 — 2012/2013
2:15 p.m. Information & Discussion Biennial Report
(:15) e Program presentations, outreach, and media (hard copy at GC
e PRRIP 2012/2013 Biennial Report meeting)
08 — PRRIP
Monthly Financial
Status
PRRIP FY15 Budget Update 09 — PRRIP
) Jerry Kenny, ED Expenditures
2'3(9125” Information & Discussion P
: e Discuss FY15 budget and contract status 10 - PRRIP Land
e Update on PRRIP land income and taxes Income and Taxes
11 - June 2015
Budget Action
Items
2014 State of the Platte Report
2:45 p.m. Chad Smith, EDO 12 — DRAFT 2014
) . . . State of the Platte
(:45) Information & Discussion Report
o Discuss latest draft of the 2014 State of the Platte Report
PRRIP Peer Review and Publication 13 — Breeding Pair
3:30 p.m Chad Smith, EDO _ Manuscript
’ O Information, Discussion, & Action
(:15) . . . o 14 — DRAFT
e GC MOTION — Approve breeding pair manuscript for publication Forage Fish
e Update on forage fish synthesis peer review Synthesis Doc.
PRRIP Whooping Crane Monitoring
Chad Smith, EDO 15 - PRRIP WC
Information, Discussion, & Action Monitoring
3:45 p.m. e GC MOTION — Approve revised PRRIP WC monitoring protocol Protocol
(:30) e GC MOTION - Approve_ 2015-2019 WC monitoring RFP and 16 — 2015-2109
appoint Proposal Selection Panel WC Monitoring
e TAC discussion regarding palustrine wetland acres vs. OCSW RFP
acres
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17 - USFWS
Tiered
Consultations
Report

_ o _ 18 — USFWS

U.S. Fish and Wildlife Service Report Eederal

4:30 p.m. Matt Rabbe, USFWS Depletions Memo
(:15) Information & Discussion

e Discussion on Tiered Consultations 19 —Tiered
Consultations

Worksheet

20 — Colorado
New Depletions
Worksheet

J2 Regulating Reservoir Update _
21 - J-2 Reservoir

4:45 p.m. Don Kraus, CNPPID Project Quarterl
(:15) Information & Discussion J Report y
o Update on J2 project and recent J2 letters
Shoemaker Island Habitat Complex
5:00 p.m. Jerry Kenny, ED/Jason Farnsworth, EDO 22 = Ice Jam

) Information & Discussion
(:30) . . . . L Memo
e Presentation and discussion on issues related to recent ice jam
near Shoemaker Island Complex
GC Recognition
. Jerry Kenny, ED
5:30 p.m. Information & Discussion

(:05) e Presentation of gift to Harry LaBonde, State of Wyoming, in

recoinition of service as 2014 GC Chair
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM

Governance Committee Meeting Agenda — June 9-10, 2015
Wyoming Water Development Commission — Cheyenne, WY

_WEDNESDAY, JUNE 10" (ALL TIMES MOUNTAIN;

8:00 a.m.
(:05)

Welcome and Administrative
Jim Schneider, State of Nebraska — 2015 GC Chair
Information & Discussion

e Introductions/Attendance Roster/Agenda Modifications

8:05 p.m.
(:30)

2014 Water Action Plan (WAP) Update
Sira Sartori, EDO

Information & Discussion

e Presentation and discussion on WAP

23 - 2014 WAP
Update

8:35 a.m.
(:20)

PRRIP Groundwater Pumping Pilot Project

Sira Sartori, EDO

Information & Discussion

e Presentation and discussion on groundwater pumping project

24 — Groundwater
Pumping Pilot
Summary

8:55 a.m.
(1:00)

Platte River Recreational Access (PRRA) Program

Bruce Sackett, EDO/Justin Haahr, Nebraska Game and Parks
Commission

Information, Discussion, & Action

e Presentation on 2014 PRRA report

e GC MOTION — Approve Public Access Policy revisions

e GC MOTION — Approve PRRA oversight contract extension

25 -2014-15 PRRA
Report

26 — Revised Public
Access Policy

27 — PRRA Contract
Extension

9:55 a.m. (:05)

PUBLIC COMMENT & BREAK

10:00 a.m.
(1:45)

GOVERNANCE COMMITTEE EXECUTIVE SESSION
Plum Creek Complex
e Presentation from Andrew Strotman (Cline Williams Wright
Johnson & Oldfather, L.L.P.) on waterfowl hunting easement

NPPD Water Lease

Program Land Tracts & Issues
Bruce Sackett, EDO

Information & Discussion

e TBD

28 — Land Objective
Numbers

11:45 a.m.
(:05)

PRRIP Executive Session Motions
Information, Discussion, & Action
¢ MOTIONS FROM EXECUTIVE SESSION

11:50 a.m.
(:10)

Future Meetings & Closing Business
Information & Discussion
e 2015 GC meetings:
o September 8-9, 2015 @ Kearney, NE
o December 1-2, 2015 @ Denver, CO

e Other 2015 meetings:
o Summer ISAC meeting, July 14-16, 2015 @ Kearney, NE

PRRIP June 9-10, 2015 GC Meeting Agenda
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Governance Committee Meeting Minutes
EDO Conference Center — Kearney, NE
March 17-18, 2015

Meeting Attendees

Governance Committee (GC) Table
State of Wyoming
Harry LaBonde — Member (Chair)

State of Colorado
Don Ament — Member
Suzanne Sellers — Alternate

State of Nebraska
Jim Schneider — Member

U.S. Fish and Wildlife Service (Service)
Eliza Hines — Member

Bureau of Reclamation (BOR)
Brock Merrill — Member
Chris Beardsley

Environmental Entities
Marian Langan — Member
John Heaston — Member

Upper Platte Water Users
Dennis Strauch — Member
George Williams — Member

Colorado Water Users
Alan Berryman — Member

Downstream Water Users
Brian Barels — Member

Don Kraus — Member

Mark Czaplewski — Member
Kent Miller — Member

Executive Director’s Office (EDQO) Staff
Jerry Kenny, Executive Director (ED)
Bridget Barron

Jason Farnsworth

Scott Griebling

Bruce Sackett

Sira Sartori

Chad Smith

Dave Baasch

Audience Members

Christine Reed — UNO

Tracy Zayac — North Platte NRD

Pat Engelbert — HDR

Mike Drain — CNPPID

Deb Freeman — Colorado Water Users
Philip Stuckert — State of Wyoming
Kevin Urie — Colorado Water Users
Duane Hovorka — Environmental Entities
Jim Jenniges — NPPD

Lori Potter — Kearney Hub

David McAdams — Duke University
Cory Steinke — CNPPID

Dave Ford — CNPPID

Matt Rabbe — Service

Lyndon Vogt — CPNRD

Michael Farrell — Platte Basin Timelapse
Michael Forsberg — Platte Basin Timelapse
Jim Bendfeldt - CPNRD

Barry Lawrence — State of Wyoming
George Oamek — EDO Special Advisor
Jen Rae Wang — Nebraska DNR

Jennifer Schellpeper — Nebraska DNR

By Phone
Tom Econopouly — Service
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Tuesday, March 17, 2015

Welcome & Administrative

Schneider called the meeting to order at 2:00 p.m. Mountain Time. The group proceeded with introductions.
Kenny said there was a late-breaking Water Service Agreement with NPPD that was distributed today. The
best course of action would be to discuss it at the end of today and then take it up as an action item on
Wednesday morning. Schneider agreed.

LaBonde moved to approve the December 2014 GC minutes; Ament seconded. Minutes approved.

Program Committee Updates

Land Advisory Committee (LAC)

Czaplewski provided an update on the latest LAC activities. The LAC last met in 2014 prior to the
December 2014 GC meeting. The Public Access Subcommittee met twice this year including the annual
public meeting on March 2. There will be more discussion of this at the June GC meeting.

Water Advisory Committee (WAC)

Kenny provided an update on the latest WAC activities. The WAC last met on February 3 in Ogallala.
Steinke was re-elected WAC chair for 2015. Project updates provided on current and active WAP projects
including the J2 reservoir; Phelps groundwater recharge; water leasing quantification and scoring; Water
Action Plan update and the draft report was circulated to the WAC for review; wet meadows hydrology
monitoring update and discussion of peer review. There was a discussion on interim hydrologic conditions;
the excess flow determination method; hydroclimatic indices and the 2015 forecast; and Special Advisor
Brad Anderson gave a presentation on geomorphology and the choke point. The next WAC meeting will
be May 12 and will be followed by a tour of Program properties and water projects. Schneider said in terms
of excess flows Nebraska is learning about

Technical Advisory Committee (TAC)

Sellers provided an update on the latest TAC activities. The TAC held a conference call on January 9 to
discuss the tern/plover monitoring RFP and recommended the GC approve a selection panel for that RFP.
The TAC met in Kearney on February 24 and accepted previous minutes; recommended the GC approved
the tern and plover habitat synthesis chapters peer review packet; accepted the fall 2014 whooping crane
monitoring report; accepted the 2014 whooping crane stopover study report. The next TAC meeting is May
11 in Ogallala.

Finance Committee (FC)

Campbell provided an update on the latest FC activities. The FC met on February 25 and approved
contracting for peer review of the wet meadows hydrology monitoring project monitoring approach;
approved a contract amendment for 2015 geomorphology/vegetation monitoring; and approved a contract
amendment for the Shoemaker Island Complex FSM project.

Program Outreach Update

PRESENTATIONS

e Alan Berryman hosted a table focused on the Program at Water Tables in Denver, CO on January 29,
2015. The topic of discussion was the Program and titled, Partnering is for the Birds.

e Sira Sartori presented a Program update to the Water Resources and Management of the Western U.S.
class at the University of Colorado in Boulder, Colorado on February 27, 2015.
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EXHIBITS/SPONSORSHIPS

e The Program was an exhibitor at the annual meeting of the Four States Irrigation Council in Fort
Collins, Colorado on January 14-16, 2015. We made 101 contacts during the event.

e The Program exhibited at the Nebraska Weed Management Area Coalition (NEWMAC) Summit in
Grand Island on January 20 — 21, 2015. We made 63 contacts during the event.

e The Program exhibited at Colorado Water Congress in Denver, Colorado on January 29 — 30, 2015.
We made 408 contacts over the course of the three days.

e The Program exhibited at the Rainwater Basin Informational Seminar on February 10, 2015 in Grand
Island, Nebraska. We made 93 contacts during the event.

e The Program is a Partnership Sponsor for the 2015 Nebraska Envirothon, which will be held on April,
19" 2015, near Cozad, NE. The Envirothon has high school teams competing in seven areas of
environmental studies; soils, aquatics, forestry, wildlife, range, and current environmental policy.

UPCOMING PRESENTATIONS/EXHIBITS

e Jason Farnsworth is representing the Program in a panel discussion titled, “Use and Sustainability of
the Aquifer into the Future” at the University of Nebraska — Lincoln Water Symposium on March 19,
2015 in Lincoln, NE.

o Jerry Kenny and Jason Farnsworth are presenting at Audubon’s Nebraska Crane Festival in Kearney,
Nebraska on March 21, 2015. Their session is titled, “Water for Birds — A Platte River Recovery
Implementation Program Update”.

e The Program will be exhibiting at Audubon’s Nebraska Crane Festival in Kearney, Nebraska on
March 21, 2015.

MEDIA/OTHER

e The Program hosted a group of 10 journalism students and their instructors from Metro State
University of Denver on March 13 & 14, 2015. The students are enrolled in a Social Documentary
class. The goal of the trip was to view the Sandhill crane migration, learn about environmental and
water issues related to the cranes, and then put that knowledge into a journalistic format.

e The Program will be hosting Jane Goodall and her group from the Jane Goodall Institute in the Binfield
blind on the evening of March 17, 2015.

PRRIP FY15 Budget Update

Kenny discussed the status of the FY15 PRRIP budget and associated expenditures and contracts. Kenny
said the FC recently voted by electronic poll to approve a 2015 contract for prescribed fire at an estimated
cost of $94,000 and approved a bid package for the Liehs wetland project. Sellers asked Kenny to explain
the difference between the Net Income and the Actual Year columns in the Land Income and Taxes table.
Kenny said Net Income is income minus taxes. Actual Year is the actual income from a year minus the
taxes paid for that year (which are paid during the following year).

Smith discussed the 2015-2018 tern/plover monitoring contract. Czaplewski asked about the budget. Smith
said the estimated costs were higher than estimated in building the 2015 budget so there is a shortfall of
roughly $73,000 in the TP-1 line item for the monitoring work. The Program is not likely to complete all
of the estimated peer reviews anticipated in line item PD-3 so there is extra money approved in that line
item that could be applied for tern/plover monitoring.
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Berryman moved to approve the tern/plover monitoring contract and to allocate $75,000 from PRRIP 2015
Budget Line Item PD-3 to TP-1; Miller seconded. Contract and budget re-allocation approved.

Farnsworth discussed the sole source contract for 2015 imagery acquisition. The current four-year contract
for this work is now up and the plan was to re-compete the work but the ISAC meeting this summer is now
focused on geomorphology/vegetation monitoring and there may be recommended changes to move away
from some field-intensive monitoring and more toward remote data collection. Instead of locking into
another contract now if more imagery will be required, the preferred course of action is to extend the current
contract by one year for 2015 and then address a longer-term contract for 2016 and beyond after a new
course of monitoring action is determined.

Ament moved to approve the sole source contract for 2015 PRRIP imagery acquisition; LaBonde seconded.
Sole source contract approved.

Kenny discussed the sole source contract for the hydroclimatic indices project. The EDO is not asking for
approval of a sole source contract at this time, only approval to move down the sole source contracting path
and to develop a contract with Dewberry to continue this work. The actual contract will be brought back
to the GC for review and approval when complete.

LaBonde moved to approve the process of developing a sole source contract for the hydroclimatic indices
project; Merrill seconded. Sole source contract development process approved.

Kenny discussed the proposed Water Service Agreement with NPPD for excess flow recharge. Barels said
NPPD will be working with the Program to investigate methods and operations. Kenny asked Barels if
there were any wasteways or returns to the river that need to be accounted for. Barels said there are but
there is not enough amount to require wasteway accounting. Kraus asked if this is on the whole canal or
just a section. Barels said it would be working on the whole canal. Kenny said there is no number yet in
terms of how much is diverted. Czaplewski asked if there is a maximum dollar amount set aside. Kenny
said not in the contract but there are provisions on capping water amounts. Miller asked what the payment
amount is. Barels said $27/acre-foot diverted. Berryman asked if NPPD would work with Nebraska and
the Program on the accounting. Barels said yes. Schneider asked if any GC members wanted to wait until
tomorrow to discuss the Water Service Agreement.

Heaston moved to approve the Water Service Agreement; Berryman seconded. Czaplewski, Miller, and
Barels abstained. Water Service Agreement approved.

PRRIP Indexing

Merrill discussed the results of indexing through October 2014. Sellers said in reviewing the spreadsheet
Colorado’s share increased by about $400,000 over the percentages negotiated. Colorado and Wyoming
agreed to adjust their payment schedule when the Bureau of Reclamation had funding issues and that should
not penalize the states. Sellers said the spreadsheet should be adjusted to fix this problem. Schneider asked
if Colorado is asking to shift some of their costs back to the federal share. Sellers said yes, it was not the
intent when Wyoming and Colorado offered to pay ahead that they would be penalized. Schneider said
that Colorado will only pay this money if the federal funds run out before the end of the Program. Sellers
said that is true but Colorado should not have something even if it is just “on the books”. Schneider said
one option is to say that Colorado won’t spend money if it is not being matched by the federal government.
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Kenny said that would mean fixing it by a footnote instead of tinkering with the formulas in the spreadsheet.
Sellers agreed to work on drafting a footnote.

PRRIP Peer Review
Smith discussed the results of the tern/plover habitat synthesis chapters peer review and implications for
Program decision making.

Miller moved to approve the Technical Advisory Committee recommendation to accept the Tern and Plover
Habitat Synthesis Chapters, revised by the Executive Director’s Office in response to peer review
comments, as FINAL. These chapters are approved by the Governance Committee as final with the
understanding they will be used for decision making purposes, and with the understanding the revised
chapters and all associated peer review documents will be made available to the public and posted on the
Program web site; LaBonde seconded. Motion approved.

Smith discussed the proposed scope of work and peer review panel for the wet meadows hydrology
monitoring approach peer review.

Berryman moved to approve the peer review scope of work and appoint the peer review panel; Heaston
seconded. Motion approved.

Whooping Crane Tracking Project

Schneider said there have been problems in the past with the USGS peer review process. Sellers asked if
others would need to review and approve Program publications using this data under the original language.
Smith said yes. Hines asked about the use of data for a project like the Loup Power Biological Opinion.
Smith said it would be available if the Service had a sponsor on the Partnership like Wade Harrell from the
Service. Kenny talked about discussions held regarding what constitutes data. Schneider asked for further
comment and discussion from the GC; none offered. Schneider summarized on behalf of the GC that the
GC is willing to live with the re-interpretation of Whooping Crane Tracking Partnership publication
language as included in a March 11, 2015 email from Aaron Pearse of the USGS to Jerry Kenny, ED.

PRRIP Tern/Plover Resource Allocation

Farnsworth gave a presentation on the resource allocation memo. Schneider asked what the flow
augmentation is for the on-channel habitat example. Farnsworth said 300 cfs which fits the main guilds of
what are considered forage fish for terns. Hovorka asked if high flows are taking sand off constructed
islands isn’t the river then depositing that sand downstream in the form of new habitat. Farnsworth said
that has not happened, any bars that form are very low and are not showing up as actual habitat. The
previous thinking was that bars would build to the water surface elevation, but the Program is finding
through its science program that bars do not build that high and are not developing as bars high enough to
provide safe habitat in the channel. Williams asked if there is a chance of territorial return to the off-channel
habitat. Baasch said to date we have only seen chicks return to different nest locations.

J2 Regulating Reservoir Update

Kraus and Drain provided an update on the status of the J2 project. Kraus said a final report on the Jeffrey
Island option is now on the J2 project web site. Hines said a Service response letter is going to Sen. Fischer
today.

Meeting adjourned at 4:51 p.m. Central Time.
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Wednesday, March 18, 2015

Welcome and Administrative

Schneider called the meeting to order at 8:02 a.m. Central Time and the group proceeded with introductions.
Kenny said after the discussion of the EA AOP the Platte Basin Timelapse will be the first presentation
which is a change from the agenda.

U.S. Fish and Wildlife Service ltems
Hines discussed the 2015 EA AOP which is relatively the same as the 2014 AOP. The highest priority for
2015 is the spring whooping crane release that starts on March 23.

Platte Basin Timelapse Project

Mike Forsberg and Michael Farrell from the Platte Basin Timelapse Team gave a presentation on the status
of the project. Kenny asked if the team is looking for any other camera locations. Farrell said they still
hope to get a camera at the confluence of Cherry Creek in Denver. Forsberg said most cameras will be left
as long as they can but they will be moving a few cameras to new locations and that includes into the South
Platte basin. Heaston asked what has been the most challenging aspect of the project over the past four
years. Forsberg said one thing is the project has grown larger than first anticipated but that is a good thing.
Farrell said the educational opportunities are exciting. Heaston asked about a ballpark annual cost to
operate a camera. Forsberg said the camera equipment itself costs about $4,000-$6,000. Farrell said the
technology architecture and management costs about $250,000/year. Forsberg said these aren’t just pictures
but they are visual data that can be used in the future for many purposes.

Water Auctions

Schneider said Nebraska is getting away from the word “auction” and is instead focusing on water rights
markets. David McAdams from Duke University gave a presentation on water rights markets. Williams
said in Wyoming they are seeing people wanting to come in and buy the water but they can’t because the
water is tied to the land. McAdams said they are working through issues like these to see if water can be
sold legally. In that case, it might require a new law or regulation or other mechanism to allow water to be
sold separately from the acreage that the water is “tied” to. Barels asked how groundwater and correlative
rights would be handled, and does this mean groundwater would move to a first in time, first in right system.
Correlative rights means that for groundwater there is equal access. Schneider said this would allow
somebody to say I don’t need it, and somebody else to say I will use it. There is already a market for
streamflow, now we are going back to more intelligently design the market. It does not mean anyone can
come in and buy up all the water on an open market, instead it is about setting up the proper qualifications
for participation in the market. McAdams said this is “bidder qualification” and that will all be established
before the market event. The initial market event that is being discussed would operate the same way that
the current market operates between farmers that trade water rights among themselves. Schneider said the
market will not allow additional reductions in streamflow. McAdams said trades that take water away from
the river are not allowed and market outcomes are constrained to never allow less streamflow. Schneider
said Nebraska hopes to have a market ready to go this fall. Kraus asked if there has been any thought about
how this would be implemented. McAdams said it would all be online and would include sealed bids.
Langan asked if any states are doing this now. McAdams said this is a novel idea and to his knowledge the
concept of linking groundwater use to surface water use in a market setting has never been done anywhere.
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Wyoming Weather Modification Project

Lawrence gave a presentation on the Wyoming weather modification project. Beardsley asked about
potential effects of seeding causing less snowfall further away from the seeding area. Lawrence said so far
there does not seem to be an issue with negative downwind effects of these weather modification projects.
Zayac asked about expectations going forward related to how much water for streamflow might results
from these efforts. Lawrence said the Bureau of Reclamation is looking into the technology, whether it
makes sense, and what the impacts might be. Larger discussions basin-wide are starting to ramp up.
LaBonde said current water is divided by compacts and when Wyoming talks to the other states they talk
about a cooperative approach to dealing with the resulting water.

Public Comment
Schneider asked for public comment. None offered.

Executive Session
Heaston moved to enter Executive Session; Ament seconded. GC entered Executive Session at 10:49 a.m.
Central time.

Heaston moved to end Executive Session; Ament seconded. GC ended Executive Session at 11:33 a.m.
Central time.

Barels asked the GC to consider asking the TAC to evaluate whether there would be any issues switching
land acquisition for palustrine wetlands to land acquisition for potential off-channel tern and plover habitat.
GC agreed.

Future Meetings & Closing Business
Upcoming 2015 GC meetings:

e June 9-10, 2015 @ Cheyenne, WY

e September 8-9, 2015 @ Kearney, NE
e December 1-2, 2015 @ Denver, CO

2015 AMP Reporting Session:
e Summer ISAC meeting, July 14-16, 2015 @ Kearney, NE
e October 13-15, 2015 @ Denver, CO @ Warwick Denver Hotel

Meeting adjourned at 11:37 a.m. Central Time.

Summary of Action Items/Decisions from March 2015 GC meeting

1) Approved the December 2014 GC minutes.

2) Approved the tern/plover monitoring contract and re-allocated $75,000 from PRRIP 2015 Budget Line
Item PD-3 to TP-1.

3) Approved the sole source contract for 2015 PRRIP imagery acquisition.

4) Approved the process of developing a sole source contract for the hydroclimatic indices project.

5) Approved the Water Service Agreement with NPPD for excess flow recharge.

6) Approved the Technical Advisory Committee recommendation to accept the Tern and Plover Habitat
Synthesis Chapters, revised by the Executive Director’s Office in response to peer review comments,
as FINAL. These chapters are approved by the Governance Committee as final with the understanding
they will be used for decision making purposes, and with the understanding the revised chapters and
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all associated peer review documents will be made available to the public and posted on the Program
web site.

7) Approved the peer review scope of work and appointed the peer review panel for the wet meadows
hydrology project monitoring approach peer review.

8) Agreed to support the new interpretation of publication language for the Whooping Crane Tracking
Partnership.

9) Directed the Technical Advisory Committee (TAC) to evaluate whether there would be any issues
switching land acquisition for palustrine wetlands to land acquisition for potential off-channel tern and
plover habitat.
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Water Advisory Committee Meeting Minutes
Nebraska Game and Parks Commission — Lake McConaughy Visitors Center
May 12, 2015

Meeting Attendees

Water Advisory Committee (WAQC) Executive Director’s Office (ED Office)
State of Colorado Jerry Kenny, ED
Suzanne Sellers — Member Scott Griebling
Sira Sartori
State of Wyoming Seth Turner
Bryan Clerkin — Member Chad Smith
Philip Stuckert — Alternate Darren Beck
Lee Arrington — Alternate
Matt Hoobler Contractors

Matt McConville — HDR
State of Nebraska
Jessie Weitjes
Seth Chambers
Zablon Adane

U.S. Fish and Wildlife Service
Tom Econopouly — Member
Matt Rabbe

U.S. Bureau of Reclamation
Brock Merrill — Alternate

Downstream Water Users
Cory Steinke — Chair

Duane Woodward — Member
Jeff Shafer — Member
Landon Shaw — Member
Nolan Little

Tyler Thulin

Colorado Water Users
Jon Altenhofen — Member
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Welcome and Administrative: Cory Steinke, WAC Chair

Introductions were made. There were no agenda modifications. Kenny reviewed the February
2015 WAC Minutes and there was a modification made prior to the meeting. Shafer made a
motion to approve the February 2015 WAC Minutes, which was seconded by Woodward. The
February minutes were unanimously approved.

Econopouly thanked Steinke and CNPPID for help with USFWS whooping crane releases from
the EA in Lake McConaughy between March 23 and May 7. A desirable average flow was
attained at the Grand Island Gage.

WAP Project Updates

J-2 Regulating Reservoirs: Cory Steinke, CNPPID

Steinke advised that any information regarding land negotiations is confidential. The CNPPID is
working on study plans to take to agencies: wetlands, cultural resources, etc. The CNPPID
provided the office of Senator Deb Fischer with requested information, particularly regarding
eminent domain. The CNPPID would prefer to reach agreements with all landowners.

The CNPPID received extension on access from landowners to do wetland delineation this
summer. Altenhofen asked about timeline for this work. Steinke said no specific timeline, but
having access helps. The CNPPID is trying to put as much information as possible on their
website (operations/J-2 Regulating Reservoirs).

Phelps Groundwater Recharge: Cory Steinke, CNPPID & Sira Sartori, ED Office

Sartori reported that excess flows were diverted into the Phelps County Canal between
November 26, 2014 and February 15, 2015. Half of the measured amount at the flume was
allocated to the Program. Sartori also provided graphs showing the groundwater levels in MW-1
and MW-2 and stated that the levels did not reach the operational thresholds during the recharge
season.

Phelps Groundwater Recharge Pumping: Sira Sartori, ED Office

Sartori reported on a proposed pilot project to pump recharged groundwater under the Phelps
County Canal to a nearby drain for score credit during USFWS target flow shortages. The pilot
project would include one well with a proposed capacity of 1,000 gallons per minute (gpm) or
less on Program land (Cook property). Two monitoring wells would also be installed in the
vicinity of the pumping well and drain. It is hoped that the pumping well would be installed at
least 300 feet from the drain. It is assumed that the drain is plugged with fine sediments, but
nonetheless the Program does not want to dewater the drain as a result of groundwater pumping.
The monitoring wells would help to assess baseline water levels in the drain.

A score from the recharge pumping has been estimated using OPSTUDY hydrology, and varies
depending on the location of the pumping well. Estimated costs for the project are about
$63,000 for drilling and equipment, plus about $6,000 per year for operations and maintenance.
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Kenny reported on plans to present this project proposal to the GC in June. Altenhofen offered
praise for the project concept and recommended future expansion. There was a motion from
Altenhofen to support the project and the motion was seconded. There were no objections.
Kenny stated that the GC would be notified of the WAC’s support for the project.

CPNRD Water Leasing: Duane Woodward, CPNRD

Woodward started by saying that the CPNRD has been busy this spring getting landowners
signed up so that the district can file for surface water transfers. One application was filed three
weeks prior for over 3,000 acres under the Orchard Alfalfa system, to transfer surface water back
to instream use. Agreements with landowners have variable time periods (e.g., 1, 2, 3, 7, 29
years, etc.). Accretions back to the river in July-August account for surface water returned to the
river minus depletions due to groundwater pumping in lieu of surface water for irrigation.

One week prior to the WAC meeting, an application was filed for transfer of surface water from
more than 9,000 irrigated acres under the Thirty Mile Canal. The application involves two
different water rights and agreements with landowners for varying lengths of time. The supply
to Thirty Mile is about 70 percent natural flow, so the lease is assumed to cover about 70 percent
of the consumptive use. Approximately 45 cfs will be returned to the river, with a lesser net
benefit to the Program due to groundwater depletions.

Agreements with landowners and transfer applications for the Cozad Ditch are in progress,
involving about 12,000 irrigated acres under the system. Combined yield from leasing under the
three ditch systems anticipated to be on the order of 14,000 AF, most of which will be credited to
the Program.

CNPPID Water Leasing: Jerry Kenny, ED

Kenny reported that there has not been a lot of progress on short-term leasing; however, there are
some proposals being discussed internally at the CNPPID, and the Program is awaiting feedback
from the CNPPID.

The Program and the CNPPID were recently able to quickly put together an agreement to capture
some of the excess flows in the Platte River to put into Elwood Reservoir for recharge. Elwood
Reservoir is very leaky, and thus much better for recharge than storage. Plum Creek runs
adjacent to Elwood Reservoir, and likely intercepts recharge accretions and delivers the water to
the Platte River.

The agreement with the CNPPID is a temporary permit that expires in June 2015, with the
Program paying $42.60 per acre-foot for this recharge water. VVolume of water for 2015 depends
on how long Platte River flows stay high, as well as target flows, which were low in early May,
but scheduled to increase on May 19. It is expected that as much as 2,000 acre-feet could be
purchased for recharge in 2015. This agreement is being treated as a pilot project to determine if
such arrangements should be continued in the future.
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2014 Water Action Plan Update: Sira Sartori, ED Office

Sartori reported that the EDO received many comments from WAC members, most of which
were requests for clarification and revisions to wording. In addition, the 314 acre-feet per year
NCCW (no cost) project was isolated from purchased NCCW as a separate, active WAP project.
Several figures were also updated for clarity.

Redlines are posted on the WAC website for review. Sartori requested that WAC members
submit any final comments by Tuesday, May 19. The document will then be finalized and
presented to the GC for approval in June.

Other Water Updates: Scott Griebling, ED Office

Griebling reported that work on the COHY ST model continues, with a graphic user interface
(GUI) in development and model time period extension underway. The ED office has completed
its modeling to include the J2 and Phelps Groundwater recharge projects into the COHYST
model.

Griebling explained that the wet meadows hydrologic monitoring approach peer review is
underway. Results are expected in the next month and the ED office response to any peer review
comments will be presented to the WAC and the wet meadow hydrologic monitoring working
group. The ED office hopes to present the results to the GC in September for final approval.

Griebling also reviewed the methodology used for the temporary hydrologic condition and
indicated the June and July conditions will test the approach.

NPPD Water Leasing: Jerry Kenny, ED

Sartori presented on estimated depletions associated with a potential surface water leasing
project with NPPD canal (Dawson County Canal). Similar to leasing from the CPNRD, surface
water otherwise used for irrigation would be relinquished and returned to the river after passing
through the diversion headgate(s). Irrigators could then turn to groundwater to replace this
surface water. For the depletions analyses, it is assumed that consumptive use is the same
regardless of surface water or groundwater source, and that the volume of water available to the
Program is split equally between July and August.

Excess Flow Determination Methods: Scott Griebling, ED Office

Griebling presented an overview of the possible approaches used to determine excess flows in
the associated habitat reach. The goal of establishing an agreed upon method is to ensure
consistent communication between water users when excesses are available. The ED office will
present whatever method the WAC decides upon to the Nebraska DNR as guidance. The ED
office will revise the memo distributed to the WAC in February to incorporate a hybrid seasonal
determination method and will poll the WAC to see which method it recommends.
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North Platte Choke Point Update: Jerry Kenny, ED

Brad Anderson gave a presentation on the choke point reach at the February 2015 WAC meeting.
Kenny summarized potential structural remedies, including a series of channel modifications
identified by Anderson Consulting Engineers which would achieve a flow of 3,000 cfs at a stage
of 6.0 feet. These constructed improvements include dredging and channel widening upstream of
the Hwy 83 bridge, installation of jetties and bendway weirs and lowering of the thalweg in the
channel downstream of the bridge. Present cost estimates for these improvements are about
$3.3M, with $30,000 for annual operations and maintenance. Permitting is anticipated to take
about 2-3 years.

As an alternative, the Program is meeting with the National Weather Service on June 11 to
pursue revision of flood stage designations. Specifically, the Program would like to see the flood
stage raised to 6.5 feet so that a flow of about 2,500 cfs could be passed without triggering flood
warnings from the NWS. Analyses show that such a revision would affect 87 acres along the
choke point reach, excluding an area of marshy meadowlands on the north bank. Cost for flood
easements on the affected acres would be about $373,000, assuming $1,200 per acre, plus 40
percent of assessed value for two outbuildings that would be impacted. Next steps beyond the
meeting with NWS include reviewing costs, initiating discussions with landowners, and
revisiting a couple houses that are borderline relative to the boundaries of the inundation zone.

In addition, the Program received strong recommendation from nearby landowners to do some
vegetation control in the river channel, including tree removal and disking to remove vegetation.
The riparian tree clearing would cover an area of 60 acres at a cost of about $120,000. This
would expose flow paths and make it easier to accomplish future vegetation maintenance. The
disking would cover 88 acres at a cost of $17,600; such work would mobilize islands, banks, and
vegetated side channels. For a total of about $140,000 to $150,000, the Program could
accomplish this task in Fall 2015. It provides good PR for the Program, and may enhance the
case with NWS for the proposed flood stage revision. None of this vegetation control work
would require permits from the Corps of Engineers.

Altenhofen motioned in favor of pursuing vegetation work, Econopouly seconded, WAC
approved motion.

Federal Depletions Plan Update: Matt Rabbe, USFWS

Rabbe report that there were nine federal depletions plan consultations in 2014, all in Colorado.
This number was well below average of preceding years (usually around 20). In total, there have
been 153 federal depletions consultations over the 7 year duration of the Program so far.

Nebraska Depletions Plan Update: Jessie (Winter) Wietjes, NDNR

Wietjes presented regarding the number of surface and groundwater permits issued in 2013. Net
effects of new permits are positive, as accretions from mitigation offset new depletions. Wietjes
provided a presentation summarizing the Nebraska New Depletions Plan updates.
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Wyoming Depletions Plan Update: Matt Hoobler, WY SEO

Hoobler summarized the Wyoming Depletions Plan updates including the existing water rights
activities baselines and new water related activities. He also discussed Governor Mead’s
Wyoming Water Strategy document, which includes information related to depletions and water
development opportunities. The Water Strategy document is available online.

Colorado Depletions Plan Update: Jon Altenhofen, Northern CO Water Conservancy District
& Suzanne Sellers, CO Water Conservation Board

Sellers reported on the portion of the North Platte Basin that resides in Colorado. There are
approximately 113,000 irrigated acres, using about 93,650 acre-feet annually. The population of
1,361 results in depletions of about 120 acre-feet per year. New post-1997 industrial uses have
resulted in depletions of about 100 acre-feet per year.

Altenhofen reported for the South Platte Basin in Colorado. He stated that the future depletions
plan is “broad-brush,” and driven by population growth as reported by the State Demographer’s
Office. Growth has been about 2 percent per year since 1997.

The South Platte Basin in Colorado has a depletions hole in May and June, which is made up
through retimed water. Last year (2014) was very good for recharge, with only 10 days of South
Platte Compact call, Colorado could’ve theoretically recharged almost the entire year. In
addition, 2014 was the first year that Colorado exceeded 10,000 acre-feet of retimed flows at
times of shortage; the average had been about 7,500 acre-feet per year. Based on Altenhofen’s
analysis, water available for recharge in November-January during the First Increment has been
only about 33 percent of the historical average.

Colorado more than doubled its capacity for pumping recharge water in the Tamarack Project
reach by installing an additional six wells. There are now 16 wells at the Tamarack site, and they
try to pump throughout November, December, and January. Additional project expansion is
planned for 2016.

Additional Business: Cory Steinke, WAC Chair

The 2015 schedule is posted on the WAC website. The next WAC meeting is scheduled for
August 11, 2015, at 9:30 am (Mountain Time) at the Lake McConaughy Visitors Center.
Following the May WAC meeting, the Platte Basin tour commenced.

Kenny reported that a letter was received from Harry LaBonde of the Wyoming Water
Development Commission, and the Program will receive 4,800 AF from Pathfinder Municipal
Account lease in 2015.

Action Items
General WAC

e Provide comments to the ED Office on the 2014 WAP Update redlines by May 19.
ED Office
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e Finalize 2014 WAP Update.

05/18/2015

e Update and distribute the excess flow determination method memo and request feedback

from the WAC.
e Provide the WAC’s recommendations to the GC at the June meeting.
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Welcome and Administrative

Sellers and Smith called the meeting to order and asked for agenda modifications; Baasch suggested
the TAC discuss a GC member’s suggestion the TAC discuss the Program acquiring additional off-
channel tern and plover nesting habitat in lieu of pursuing additional wetlands for whooping cranes.

TAC Minutes

Sellers asked the group if there were any suggested changes for the February 24, 2015 TAC
Minutes. Czaplewski moved to approve the February 24, 2015 TAC minutes; Merrill seconded
the motion; all supported the motion.

PRRIP Peer Review and Publication
Tern and Plover Breeding Pair Manuscript

Baasch briefly discussed the Breeding Pair manuscript and informed the TAC the manuscript
wasn’t a foundational document that would be used for decision making and thus that is why we are

considering taking the manuscript directly to publication rather than through the Program’s peer
review process.

Rabbe moved to recommend the GC approve publishing the tern and plover breeding pair
manuscript rather than having the document peer reviewed through the Program process;
Jenniges seconded the motion; all supported the motion.

Forage Fish Synthesis Document

Baasch led the discussion and asked the TAC to recommend the GC have the Forage Fish Synthesis
Document peer reviewed through the Program’s process given it ultimately would be cited and used
in the Program decision making process for BQ 8. Jenniges asked if the energetic calculations were
based only on the availability of red shiners or if all species of forage fish were treated as if they
were all red shiners; Baasch said all fish were treated as if they were red shiners and that he would
clarify the report.

Smith stated the EDO would move the Forage Fish Synthesis document peer review
recommendation on for GC approval in June and, in the meantime, would develop a scope of work
for the peer review and would have Louis Berger start identifying candidates to review the
document.

Czaplewski moved to recommend the GC approve submitting the Forage Fish Synthesis
document to the Program’s peer reviewed process once the clarification Jenniges suggested
was made; Merrill seconded the motion; all supported the motion.

UNL Graduate Student ET Manuscript

Smith led the discussion and informed the TAC some students at the University of Nebraska
Lincoln analyzed Program wet meadow monitoring data to develop a manuscript they would like to
have published. Another potential issue or reason the Program might be interested in the manuscript
is that Dr. Chen is a coauthor and is also on the peer review panel for the Program’s wet meadow
hydrologic study. Smith asked if the TAC if there were any concerns with letting the publication
move forward; no one expressed any concern.
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UNL Graduate Student ET Manuscript

Farnsworth informed the TAC that he had been in contact with the Editor of Geomorphology who
originally told him the article and any commentary on the article would be peer reviewed and
published together. However, the manuscript and author’s reply to the Program commentary is
published on line and yet our commentary has not yet been published. Farnsworth asked the editor
if the author’s response our commentary was peer reviewed and the editor declined to answer that
question.

Whooping Crane Topics

Telemetry Study Data Requests

Baasch informed the TAC the EDO had submitted a data use proposal to analyze data collected at
riverine stopover locations between the Red River and Canada. Metrics included in the analysis
were channel width unobstructed by dense vegetation (i.e., unobstructed channel width) and
distance from the bank line to the nearest wooded area. These metrics were evaluated because they
were the 2 covariates that were found to be important in the management model for the analysis of
Program monitoring data. Baasch asked the TAC if there were other metrics that could be collected
remotely that they would like to see tested in the analysis; none offered. Rabbe asked if a whooping
crane stopped a location for 4 days and we collected 16 locations if all of the locations were
included in the analysis; Baasch said they wouldn’t because were evaluated data at the scale of a
stopover site. Fritz asked which location we used if a group spent 1 night at one location and moved
2 miles and spent 3 nights; Baasch said we included the first location at each stopover for the
analyses as that represented the original selection. Fritz said potential implications of only using the
first location should be included in the discussion section of the chapter.

Baasch informed the TAC the EDO is in the process of putting together a several chapter document
that could include a chapter covering whooping crane life history and historic use of the Platte
River, a chapter discussing results from analyses of Program monitoring data, a chapter discussing
results from the analysis of whooping crane selection of riverine stopover habitat from Canada to
the Red River, and additional geomorphology/hydrology chapter.

Baasch provided an update on the recent data use proposals USGS has submitted recently. The
original Migration Ecology Proposal included plans to use the FWS observational data in North and
South Dakota to develop a habitat selection model and then use telemetry data to validate the
model. There was a meeting at the Crane Trust where the group discussed extending the study area
to include Nebraska and Kansas. The group was interested in doing so and Baasch expressed
interest in assisting with the development of the manuscript and for being a coauthor. We haven’t
heard any more about the study since that meeting. Walters added the group is attempting to remove
the bias in the FWS data and is using telemetry data to assess if the bias was accounted for or not.

Baasch said he received a draft manuscript for the Intensity of Use study and summarized the
analyses that were conducted and briefly discussed findings of the study. Baasch said he hadn’t
fully reviewed the most recent draft manuscript, but that he would post it to the TAC site in the next
couple of days for TAC review. Early results appear to indicate the Platte River received higher
intensity of use than average unless length of stay was included in the assessment and then it may
be lower than average intensity of use. Smith asked what it meant for a stopover location that had 7
days of use versus 1; Baasch said it generally meant they tended to be in a staging mode in South
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Dakota, North Dakota, and especially Saskatchewan. Rabbe said he felt including staging areas in
the analysis would seem to really drive the results; Baasch agreed and said he brought the issue up
to the group and they decided to continue including staging areas. Baasch said the current plan is to
publish the report as a USGS open file report that will be updated once additional telemetry data
comes in. Baasch said he believed the results of the study would be used as information for the wind
energy HCP.

Baasch informed the TAC USGS received a data use request from Megan Fitzpatrick (University of
Wisconsin PhD student) asking for spring and fall departure and arrival dates at Wood Buffalo
National Park and Aransas National Wildlife Refuge.

Monitoring Protocol
Baasch informed the TAC the only modification made to the whooping crane monitoring protocol

was to remove ground crew monitoring. Baasch said the primary reasons for dropping the ground
monitoring component would be to reduce budget and because there are serious concerns with
being able to analyze the continuous use monitoring data and come to any conclusions about
whooping crane selection of off-channel habitat. Most whooping cranes are confirmed from the air,
but the monitoring contractor would be required to have someone on the ground each day to
confirm any groups that couldn’t be confirmed from the air. Rabbe said we definitely would want to
continue flights to locate whooping cranes given management activities are ongoing and substantial
changes will likely be made to a few complexes in the upcoming years. Jenniges stated we should
make modifications, but save the document as a new protocol; Baasch said every time a
modification has been made to the protocol it has been renamed and changes have been tracked in a
separate document.

Jenniges and Czaplewski pointed out Clayton Derby’s (WEST) concerns about air crew safety
during the early part of the survey period due to the numbers of snow geese in the valley. Baasch
said flights have been conducted at 2,000 feet where it generally is safer, but there still is a concern.
Czaplewski suggested we include a provision in the protocol indicating the contractor can suspend
flights in the event water fowl make flying unnecessarily risky.

Czaplewski moved to recommend the GC approve modifications discussed and previously
made to the whooping crane monitoring protocol; Rabbe seconded the motion; all supported
the motion.

Whooping Crane Monitoring Protocol RFP
Selection panel: Smith, Rabbe, Jenniges, and Walters.

Jenniges moved to recommend the GC approve the Fall 2015 — Fall 2019 whooping crane
monitoring RFP and selection panel; Rabbe seconded the motion; all supported the motion.
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WEST In-channel Habitat Selection Analysis Report

Baasch led the discussion and said he and Farnsworth had briefly reviewed the in-channel habitat
selection report and felt the content and lay out generally looked good. Baasch informed the TAC
he felt the portion of the report they had would be the most useful part of the final report as far as
decision making goes. The main body of the report will include analyses of systematic—unique
observations of whooping cranes and additional analyses that don’t account for detection bias and
correlation issues will be included as appendices. Rabbe said a 1,000 foot unforested width is
similar to what he had in mind for suitable roosting habitat. Jenniges said a 1,000 foot unforested
width is much different than the 1,150 foot unobstructed channel width described in Table 1 of the
Land Plan. Jenniges said the appendices indicate final results are heavily influenced by which
observations are included or excluded in the analysis; Baasch agreed.

Jenniges asked if a similar analysis has been conducted for the telemetry stopover data yet. Baasch
said the analysis has been run and whooping crane use was optimized at an unobstructed channel
width of ~950 feet, but that he felt the results were largely driven by observations on the Missouri
River. We plan to remove the Missouri River observations and re-run the analyses to see what
influence those observations have on the final results, but the final results will include all locations
and the discussion will contain a description of what happened when those observations were
removed. Baasch said distance to nearest forest from the bank line was optimized at ~220 feet
which is similar to results of Platte River monitoring data.

Czaplewski suggested the report include a map of the study area including a distribution of use
locations. Jenniges said the captions of figures all seem to be backwards (i.e., captions for
unobstructed width and nearest forest width plots are backwards). Jenniges suggested WEST
include an Executive Summary that summarizes everything included in the main report.

Jenniges asked if the WEST analysis would be included in the whooping crane Chapter; Baasch
said they would.

Tern and Plover Demography Report

Baasch led the discussion and stated he generally was comfortable with the content and layout of
the report, but was hopeful the data would be more conclusive and useful for decision making.
Baasch said he planned to request the report remain an Open File Report until 2019 when all the
banding data was collected._Rabbe mentioned the report indicates 5-15% of the banded population
of piping plovers outside of the central Platte River were banded on the central Platte River (Section
6.6).

Baasch asked the TAC if they agreed Newark and Broadfoot Kearney South should be included as
‘New Sites’ given they were heavily vegetated and unused when the Program acquired them; no one
disagreed. Jenniges — Results Section 5.1b paragraph 1 starts out ‘We estimate chick survival te
Hedgingage for 499 least tern chicks..... (...total marked was 523).” What happened to the other
247 Same thing for the piping plover paragraph. Czaplewski suggested they include a study area
map showing the distribution of sites as well as an Executive Summary.

Baasch informed the TAC that once the Program approves the report as final, USGS would receive
final payment for the previous PRRIP-USGS Agreement.
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The TAC recommended the Program accept the Tern and Plover Demography Report as final
once TAC and EDO edits are incorporated, the EDO is comfortable with the report, and
USGS provides an internal peer review of the Open File Report; no one objected.

2014 State of the Platte Report
Smith discussed the revised draft of the 2014 State of the Platte Report. Smith stated the EDO plans

to change Assessments for Big Questions 1 and 9 to ‘2 thumbs’ based on support from peer
reviewed documents. Smith asked the TAC if they felt it was appropriate for the EDO to include
possible adaptation options or not. Jenniges said it’s a slippery slope where some of the BQ1
adaptations are outside the bounds of the AMP. Rabbe said it probably doesn’t hurt to include those
potential adaptations, but realize those adaptations will likely never occur given potential adverse
impacts such as flooding. Rabbe said he disagreed with the statement °...use and productivity on
constructed in-channel habitat have been limited to date.” He questioned the accuracy of the
statement because in 2007-2010 the Partner’s constructed islands were used. Rabbe added that a lot
of the islands have been constructed in channels that were nowhere near 1,000 feet wide. Jenniges
said testing success of islands placed in 1,000 foot channels would be a different hypothesis.
Farnsworth said he would remove the final sentence(s) in each potential adaptation statement.

Jenniges said some tough decisions such as establishing species target objectives may need to be
developed by the TAC so the GC can decide if the objectives are reasonable or not when
negotiating a budget for a potential second increment.

Smith said he changed the assessment for BQ9 to 2 thumbs up based on the peer reviewed results of
the Stage Change Study. Czaplewski encouraged the ‘EDO to be bold and include a 2-thumb
assessment for BQ9 and let the GC wrestle with the policy implications. Rabbe asked if the TAC
was supposed to provide comments on the State of the Platte Report or not; Smith said we will
incorporate TAC, ISAC and all other comments into an appendix attached to the final report. Smith
said the current plan is to discuss the draft State of the Platte Report with the GC in June, have the
TAC and ISAC discuss it in July and then finalize the report at the September GC meeting. Smith
asked the TAC if they felt the Report should be considered the 2014 or 2015 State of the Platte
Report; the TAC generally agreed it should be the 2014 Report.

Whooping Crane Habitat Rehabilitation Objectives

Farnsworth showed the EDO’s current thinking and recommendation for management actions to
perform in the Pawnee Complex and the Shoemaker Island Complex. The restorations would result
in 600 foot unobstructed channels and unforested widths of 1,000 feet. He informed the TAC the
recommended restoration targets were based on results of recent whooping crane habitat selection
analyses.

Farnsworth showed similar figures for the Fort Kearny Complex and Jenniges expressed concern
with clearing islands and trees under the high-voltage power line and suggested the Program not
clear any islands within ¥ mile of the power line. Farnsworth agreed to change the plans

This document is a draft based on one person's notes of the meeting. The official meeting minutes may be different if corrections are
made by the Technical Advisory Committee.
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accordingly. Farnsworth stated obtaining management in the Fort Kearny Complex would likely be
more difficult than the Pawnee Complex.

Shoemaker Island Ice Jam Overview

Farnsworth showed several photos and discussed the neighbor concerns associated with the recent
ice jam that occurred near the Binfield tract the first week of February, 2015. Farnsworth informed
the TAC the neighbors expressed their erroneous concerns with the media and Hall County Board
of Supervisors. In response, the EDO went before the Board at the subsequent meeting and provided
information refuting the claims and received a mixed response. The landowners also expressed their
concerns to a sub-committee of the Central Platte NRD. Kenny said the sub-committee suggested
discuss the situation with the Program’s GC.

Farnsworth said the biggest difference going forward is Hall County will require the Program to
obtain a flood plain permit in order to work in the channel in Hall County. Kenny added it didn’t
seem as though any actions were impending, but Hall County officials are highly sensitized to work
being conducted in the channel.

Acquisition of Additional Tern and Plover Off-channel Nesting Habitat

Smith stated a GC member expressed interest in acquiring additional non-complex acres in lieu of
acquiring wetlands for whooping cranes. Rabbe said one concern would be spending resources
allocated for whooping cranes on 2 species that are trending towards recovery and the whooping
crane is still highly imperiled. A concern raised by the land committee was that wetlands aren’t
readily available and creating them would cost a substantial input to create a functioning palustrine
wetland. Rabbe said the first question that needs to be addressed is whether or not the Program has
an interest in spending the resources to create wetland habitat.

Jenniges said questions regarding terns and plovers the Program needs to address are whether or not
we continue to build in-channel islands and how many does the central Platte River need to support.
Baasch and Farnsworth said the EDO has tried to establish population objectives in the past and the
TAC said they wouldn’t go down that road. Jenniges said it may be time to develop population
targets for negotiations of a second increment.

The TAC suggested the EDO continue searching for areas with wetland soils to acquire and
develop and at the same time see what’s available for off-channel tern and plover habitat,
especially near the east end of the Program Associated Habitat Area.

Closing Business

Upcoming 2014 TAC Meeting Schedule
The next meeting will be an ISAC/TAC meeting scheduled for July 14-15, 2015 in Kearney

Summary of Decisions from the August 2014 TAC Meeting

1. Next TAC meeting will be a joint ISAC/TAC meeting on July 14-15, 2015 in Kearney
2. The TAC accepted the February 24, 2015 TAC minutes as final

This document is a draft based on one person's notes of the meeting. The official meeting minutes may be different if corrections are
made by the Technical Advisory Committee.
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The TAC recommended the GC approve publishing the tern and plover breeding pair
manuscript rather than having the document peer reviewed through the Program process.
The TAC recommended the GC approve submitting the Forage Fish Synthesis document to
the Program’s peer reviewed process once the clarification Jenniges suggested was made.
The TAC recommended the GC approve modifications discussed and previously made to
the whooping crane monitoring protocol.

The TAC recommended the GC approve the Fall 2015 — Fall 2019 whooping crane
monitoring RFP and selection panel consisting of Smith, Rabbe, Jenniges, and Walters.
The TAC recommended the Program accept the Tern and Plover Demography Report as
final once TAC and EDO edits are incorporated, the EDO is comfortable with the report,
and USGS provides an internal peer review of the Open File Report.

The TAC suggested the EDO continue to pursue lands with wetland soils to be developed
into palustrine wetlands and at the same time look into acquiring additional tern and plover
off-channel nesting habitat, especially towards the east end of the Associated Habitat Reach.

This document is a draft based on one person's notes of the meeting. The official meeting minutes may be different if corrections are
made by the Technical Advisory Committee.
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM

Finance Committee Meeting Minutes
May 28, 2015

Meeting Attendees

Finance Committee (FC) Executive Director’s Office (EDO)
State of Wyoming Jerry Kenny, Executive Director (ED)
Harry LaBonde — Chair Jason Farnsworth

Chad Smith

State of Colorado
Suzanne Sellers — Member

State of Nebraska
Jim Schneider — Member

Bureau of Reclamation (BOR)
Brock Merrill — Member
Chris Beardsley — Member

U.S. Fish and Wildlife Service (Service)
Eliza Hines — Member

Environmental Entities
Marian Langan — Member

Colorado Water Users
Alan Berryman — Member
Kevin Urie — Member

Downstream Water Users
None

Welcome and Administrative
Kenny listed everyone on the call. FC Chair LaBonde called the meeting to order at 11:04 a.m. Central
time.

Berryman moved to approve the March 17, 2015 FC minutes; Schneider seconded. Minutes approved.

OCSW Habitat Restoration

Farnsworth discussed plans for rehabilitating additional tern and plover off-channel nesting habitat at the
Broadfoot Newark sandpit through an extension of an existing agreement with Broadfoot Sand & Gravel
at this location (MSHA training and the mine site license are key concerns). LaBonde asked if the intent is
to create a narrow peninsula for nesting to help manage predators. Farnsworth said yes and that the mined
material would be used to create the habitat so the operator will not be marketing the material.

Schneider moved to approve the agreement extension; Langan seconded. Agreement extension approved.
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Habitat Complexes Fall Disking

Farnsworth discussed plans for disking channel vegetation in the fall. The scope of the disking may change
due to the current high water situation in the central Platte River but the EDO would like to get a contractor
in place to do disking if it is still necessary.

Berryman moved to approve the RFQ; Beardsley seconded. Fall disking RFQ approved.

Johns Property Ditch Checks Reconstruction

Farnsworth discussed plans for reconstructing ditch checks at the Johns Property to keep them from blowing
out during high flows and also from serving as groundwater drains. The intent is to let the big package and
see what kind of bids come in to decide on next steps. This project will also be affected by the current high
water in the central Platte. LaBonde asked if the existing dikes that blew out were fully vegetated when
they blew out during high flows. Farnsworth said they were not vegetated and were mostly covered with
sand and small gravel. LaBonde asked if a geocell can withstand high flows. Farnsworth said yes.

Langan moved to approve the bid package; Schneider seconded. Bid package approved.

Tract 2015001 Farm House Removal

Farnsworth discussed the status of the existing home on the Speidell tract now owned by the Program.
There is no use for the house so the EDO is looking for someone to pay the Program to move the house off
the property. This is the same procedure used to move the house off the Dyer property. If there is no
interest, the house will have to be demolished, burned, and buried on site. Urie asked if there are multiple
bids if the Program will take the highest bid. Farnsworth said yes. Urie asked if there is any indication this
house might be of interest to someone. Farnsworth said he was not sure. Kenny said there have been a
couple inquiries but he is not sure how serious they are.

Urie moved to approve the bid package; Schneider seconded. Bid package approved.

Hydroclimatic Indices Project

Kenny discussed the continued work of Dewberry investigating the potential use of hydroclimatic indices
as a means of forecasting streamflow on the Platte. This continues to be a joint project with the CWCB.
Kenny noted a couple of minor edits that need to be made to the agreement to fix page numbers and
references. LaBonde asked about the completion date of this project. Kenny said roughly January 2016 to
match typical forecasting dates. Berryman asked if the EDO will be able to use this tool once it is done.
Kenny said yes.

Langan moved to approve the agreement; Urie seconded. Agreement approved.

Closing Business

Beardsley discussed indexing and a proposal from the State of Colorado that has been shared with
Reclamation but not the rest of the Program and asked Sellers if she would share that with the rest of the
FC in advance of the next call. Sellers agreed.

Labonde asked what river flows were doing near Kearney under this high water. Kenny said in the range
of 10,000-11,000 cfs for about a week and a half. There is no significant flooding taking place, the water
is staying largely within the historical high banks. Berryman asked about any problems at North Platte.
Kenny said because all the water is coming through the South Platte there are no problems. LaBonde asked
about impacts on nesting for terns and plovers. Kenny said if flows recede there could be in-channel nesting
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potential but we still have to move the snowmelt through so high flows through June into July are a
possibility. That would eliminate most nesting opportunity on the channel for the year. Schneider said the
Nebraska DNR has content on its Facebook page showing images of the high flows. Labonde and Merrill
said Pathfinder has filled, Glendo is into the flood pool, and the Wyoming account is filled. LaBonde said
there will likely be a “double allocation” of water from the Wyoming Municipal Lease Account.

The next FC meeting is set for 10:00 a.m. to noon Central time on Tuesday, July 7, 2015.
FC meeting adjourned at 11:42 a.m. Central time.

Summary of Action Items/Decisions from May 28, 2015 FC meeting

1) Approved March 17, 2015 FC minutes.

2) Approved extension of Broadfoot Sand & Gravel agreement.

3) Approved fall disking RFQ.

4) Approved Johns property bid package.

5) Approved farm house removal bid package.

6) Approved Dewberry agreement.

7) Sellers agreed to share the latest indexing proposal from Colorado with the rest of the FC before the
next scheduled FC meeting.
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Executive Director's Office

Governance Committee /Finance Committee

Program Advisory Committees

Land Plan Implementation

Water Plan Implementation

AMP Experimental Design

AMP Implementation Activities

Integrated Monitoring & Research Plan Activities

Expenditures Budget Budgets Expenditures 2015 Budget
Through BY 2014 2015 to Date for BY 2015 remaining

$13,531,816.69 $2,375,000.00 $15,906,816.69 $761,341.81 $1,613,658.19
$2,078,465.98 $373,100.00 $2,451,565.98 $162,954.35 $210,145.65
$24,051.31 $5,800.00 $29,851.31 $1,484.00 $4,316.00
$25,800,785.52  $1,914,100.00  $27,714,885.52 $397,229.54 $1,516,870.46
$21,377,657.47  $17,979,659.54  $39,357,317.01 $325,551.38  $17,654,108.16
$3,267,649.11 $0.00 $3,267,649.11 $0.00
$4,564,298.65 $1,268,490.00 $5,832,788.65 $178,347.00 $1,090,143.00
$12,667,131.41 $2,187,798.00 $14,854,929.41 $374,108.42 $1,813,689.58
$1,276,328.97 $388,320.00 $1,664,648.97 $16,655.30 $371,664.70

AMP Independent Science Review

$84,588,185.11

$26,492,267.54

$111,080,452.65

$2,217,671.80  $24,274,595.74

BUDGET SUMMARY:

Budgets Adjusted Through BY2014*
BY 2015 Budget:

Budgets to Date:

Expenditures to Date:

$84,588,185.11

e $26.492.267.54
$111,080,452.65

$86,805,856.91

"Available" Budget

$24,274,595.74

CASHFLOW SUMMARY:

Contributions Income Total Expenditures Balance
Colorado $25,420,657.32 $955,532.90 $26,376,190.22 $11,129,474.42  $15,246,715.80
Department of Interior $70,507,622.00 $1,861,063.49 $72,368,685.49 $72,890,902.75 ($522,217.26)
Wyoming $2,691,938.48 $85,238.48 $2,777,176.96  $2,785,479.76 ($8,302.80)
$98,620,217.80 $2,901,834.87 $101,522,052.67 $86,805,856.93  $14,716,195.74
Percentage of Percentage due per
Expenditures Allocated Contractual
to Date Obligation
Colorado 12.82% 12.82%
Department of Interior 83.97% 83.97%
Wyoming 3.21% 3.21%






2007 2008 2009 2010 2011 2012 2013 2014 2015 2015 2016 2017 2018 2019 Total

Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Budget Expenditures Budget Budget Budget Budget Budget
Executive Director's Office
ED-1 Salaries/Travel/Office Expenditures (FY8-FY19) $348,673.30  $1,220,138.33 $1,535,891.24 $1,650,847.94 $1,725,903.82 $1,845,945.69 $1,903,370.23 $1,991,367.46 $2,200,000.00 $679,705.19 | $2,200,000.00 $2,200,000.00 $2,200,000.00 $2,200,000.00
ED-2 Administrative and Other Support Services (FY8-FY19) $210,292.78 $90,468.91 $156,323.84 $88,096.51 $152,262.30 $172,961.05 $63,318.90 $67,563.24 $100,000.00 $25,388.16 | $100,000.00 $100,000.00 $100,000.00 $100,000.00
ED-3 Public Outreach (FY9-FY19) $30,310.63 $32,606.70 $50,381.58 $70,335.38 $64,973.54 $59,783.32 $75,000.00 $56,248.46 | $70,000.00 $75,000.00 $70,000.00 $75,000.00

$1,722,525.71 ‘ $1,771,551.15 $1,928,547.70 $2,089,242.12 ‘ $2,031,662.67 ‘ $2,118,714.02 ‘ $2,375,000.00 $761,341.81J $2,370,000.00

Proiect Totals ‘ $558,966.08 ‘$l,310,607.24 $2,375,000.00 $2,370.000.00| $2,375,000.00 $25,396,816.69

Governance Committee /Finance Committee

GFC-1 NCF fees (FY8-FY19) $22,147.61 $77,178.48 $235,881.20 $206,470.89 $195,565.15 $327,323.13 $414,896.52 $121,023.10 $290,000.00 $87,593.53 | $250,000.00 $125,000.00 $125,000.00 $125,000.00
GFC-2 Pulse Flow and Other Insurance (FY8-FY19) $2,448.21 $41,834.00 $56,394.00 $62,632.00 $69,026.00 $64,870.55 $74,531.00 $77,212.00 $80,000.00 $75,167.00 | $80,000.00 $80,000.00 $80,000.00 $80,000.00
GFC-3 Expenses, Meeting Rooms, etc. (FY8-FY19) $1,001.82 $1,500.12 $3,378.95 $499.92 $2,720.26 $9,269.33 $3,126.35 $7,535.39 $3,100.00 $103.82 | $3,100.00 $3,100.00 $3,100.00 $3,100.00
GFC-4 Pulse Flow Reserve (FY9-FY19) $0.00 \ $0.00 $0.00 $0.00 $0.00
Proiect Totals ~ $25,597.64  $120,512.60  $295,654.15 $269,602.81 $267,311.41 $401,463.01  $49255387  $205770.49 $373100.00 $162,954.35 $333,100.00 $208,100.00 = $20810000 $208,100.00 $3408,965.98

Program Advisory Committees

LAC-1 Expenses, Meeting Rooms, etc. (FY8-FY19) $201.36 $414.04 $245.56 $785.40 $1,283.14 $921.36 $757.46 $1,100.00 $385.66 | $1,100.00 $1,100.00 $1,100.00 $1,100.00
WAC-1 Expenses, Meeting Rooms, etc. (FY8-FY19) $23.56 $2,330.90 $5,457.54 $1,731.62 $1,107.48 $2,700.00 $573.42 | $2,700.00 $2,700.00 $2,700.00 $2,700.00
TAC-1 Expenses, Meeting Rooms, etc. (FY8-FY19) $820.00 $75.00 $864.30 $1,231.56 $2,246.87 $2,436.72 $1,117.44 $2,000.00 $524.92 | $2,000.00 $2,000.00 $2,000.00 $2,000.00
Proiect Totals ~ $1,021.36 $512.60 $1,109.86 $4,347.86 $8,987.55 $5,089.70 $2,082.38 $5800.00  $1,484.00 $5800.00  $5800.00 $5,800.00 $5,800.00 $53,051.31

Land Plan Implementation

LP-1 $0.00 \ $0.00 $0.00 $0.00 $0.00
LP-3 Land Acquisition (FY9-FY12) $57,235.61 $8,875,890.01 $3,335260.11  $2,108,612.42  $6,395,100.41 $892,217.18 $1,615,655.97 $1,535,000.00 $347,855.44 | $500,000.00 $500,000.00 $300,000.00 $300,000.00
LP-4 Land Management (FY9-FY19) $116,216.05 $587,818.14 $366,316.52 $314,190.47 $288,351.53 $239,294.96 $309,100.00 $49,374.10 | $310,000.00 $310,000.00 $310,000.00 $310,000.00
LP-5 Cottonwood Ranch Bridge Final Design & Construction (FY10) $25,576.24 $48,087.64 $171,130.79 $0.00 ‘ $0.00 $0.00 $0.00 $0.00
LP-6 Land Plan Special Advisors (FY10-FY19) $59,115.02 $48,726.16 $15,717.64 $19,105.45 $19,704.70 $20,000.00 \ $20,000.00 $20,000.00 $20,000.00 $20,000.00
LP-7 Public Access Management (FY11-FY19) $50,000.00 $50,000.00 $50,065.00 $51,388.50 $50,000.00 \ $50,000.00 $50,000.00 $50,000.00 $50,000.00
Proiect Totals | $57,235.61  $9,017,682.30 $4,030,289.91 $2,744,785.89 $6,775,00852  $1,249,730.16 $1,926,044.13  $1,914,100.00 $397,220.54  $880,000.00 $880,000.00 $680,000.00  $680,000.00  $30,834,885.52

Water Plan Implementation

WP-1(a) Active Channel Capacity Improvements (N Platte Channel above CNPPID Diversion Dam) $110,690.94 $10,805.50 $149,886.60 $36,104.18 $36,789.63 $28,297.28 $180,167.27 $30,856.11 $240,000.00 $5,269.34 ‘ $1,000,000.00 $1,000,000.00 $0.00 $0.00
WP-1(b) Active Channel Capacity Improvements ( CNPPID Diversion Dam to Grand Island) $400,000.00 $200,000.00 $200,000.00 $200,000.00 $100,000.00 $200,000.00 $200,000.00 ‘ $200,000.00 $200,000.00 $200,000.00 $200,000.00
WP-2(a) Water Management Study Phase 1 (FY7-FY8) $119,016.12 $5,969.84 $0.00 ‘ $0.00 $0.00 $0.00 $0.00
WP-2(b) Water Management Study Phase Il (FY8) $150,000.00 $0.00 ‘ $0.00 $0.00 $0.00 $0.00
WP-3 Test Flow Routing Model/2008 EA Augmented SDHF Pilot Study (FY9) $23,471.00 %000 \ $0.00 $0.00 $0.00 $0.00
WP-4 Water Action Plan (FY9-FY19) $29,272.57 $0.00 ‘ $0.00 $0.00 $0.00 $0.00
WP-4(a) Water Action Plan (J2 Rereg Reservoir) (FY09-FY19) $223,820.22 $14,612,380.23 $14,392,000.00 ‘ $14,392,000.00 $14,392,000.00 $250,000.00 $250,000.00
WP-4(b)i Water Action Plan (Phelps recharge) $6,790.86 $151,050.00 $31,669.65 $310,146.02 $38,490.66 ‘ $165,930.92 $172,116.42 $178,605.47 $185,414.40
WP-4(b)ii Water Action Plan (CPNRD recharge) $21,593.88 $0.00 ‘
WP-4(b)iii Water Action Plan (other recharge) $0.00 ‘
WP-4(c)i Water Action Plan No Cost NCCW $0.00 ‘ $0.00 $0.00 $0.00 $0.00
WP-4(c)ii Water Action Plan (Purchased NCCW $0.00 ‘
WP-4(d) Water Action Plan (Pathfinder Municipal Accnt) (FY12) $1,958,400.00 $0.00 ‘
WP-4(e) Water Action Plan (CO GW Mgmnt) (FY16-FY19) $0.00 ‘ $569,620.25 $569,620.25 $569,620.25 $569,620.25
WP-4(f)i Water Action Plan (CPNRD Leasing) (FY12-FY19) $34,156.50 $1,035,137.84 ‘ $959,929.43 $996,292.58 $1,034,314.01 $1,074,086.03
WP-4(f)ii Water Action Plan (NPPD leasing) $147,663.96 ‘ $138,557.55 $143,391.51 $148,399.31 $153,589.35
WP-4(f)iii Water Action Plan (CNPPID leasing-storage) $625,000.00 ‘ $910,000.00 $946,400.00 $1,406,080.00 $1,462,323.20
WP-4(f)iv Water Action Plan (CNPPID leasing-irrigator) $385,111.72 ‘ $561,218.14 $584,199.50 $781,894.36 $904,403.78
WP-4(f)v Water Action Plan (NPNRD leasing) $390,000.00 ‘ $721,000.00 $742,630.00 $983,454.30 $1,125,508.81
\

WP-4(g) Water Action Plan (Water Mgmnt Incentives) (FY16-FY19) $0.00 $0.00 $600,000.00 $600,000.00 $600,000.00





WP-4(h)
WP-6
wWp-7
WP-5
wp-8
wP-9
WP-11

Water Action Plan (NE GW Mgmnt) (FY12-FY19)
Feasibility Studies (FY09)

Water Acquisition (FY09-FY11)

Management Tool (FY10)

Water Plan Special Advisors (FY10-FY19)

Miscellaneous Water Resources Studies (FY10)

AMP Experimental Design

PD-4

PD-12
PD-13
PD-14
PD-19
PD-20
EXD-1

AMP Workshops (FY09-FY19)
Model Application (FY09-FY12)

Proiect Totals

Sediment Augmentation Feasibility Analysis, Design, and Permitting (FY09-FY12)

Whooping Crane Conservation Action Plan (CAP) Development (FY09)

Flow Consolidation Conceptual Design 10-11)
Wet Meadow Restoration on Tract 2009001 (FY11-FY12)

AMP Implementation Activities

1A-1
LP-2
LP-2(a)
LP-2(b)
WP-10
PD-7
PD-15
PD-16
PD-18
PD-22

AMWG

FSM/MCM Actions at Habitat Complexes (FY08-FY19)
2007 Cottonwood Maintainance

Pre-2007 Cottonwood Ranch Maint.

Environmental Account SDHF (FY08-FY19)

Program Anchor Points (FY09)

AMP Permits (FY09-FY19)

Invasives Strategy (FY09-FY19)

AMP-Related Equipment (FY09-FY19)

Proiect Totals

Sediment Augmentation Feasibility Analysis, Design, and Permitting (FY09-FY12)

Proiect Totals

Integrated Monitoring & Research Plan Activities

G-1
G2
G3
G-4
G5
H-2
H-4,5
IMRP-1
IMRP-2
IMRP-3
IMRP-4
IMRP-5
IMRP-6
PD-8
PS-1
PS-2
TP-1
-2
-3
P-4
™5
wc-1
wc-2
wc-3

LiDAR Implementation (FY09-FY19)
Aerial Photography (FY08-FY19)
Revise & Update Geomorphology Monitoring Protocol (FY07-FY08)

Develop Scope of Work for 2008 System-Level Geomorphic Monitoring

Geomorphology/In-Channel Vegetation Monitoring (FY09-FY19)
Program Stream Gages (FY08-FY19)

Unsteady Flow Model Calibration (FY07)

SDHF Monitoring (FY09-FY19)

AMP Directed Research Projects (FY09-FY19)

Adaptive Management Plan Special Advisors (FY10-FY19)

FSM "Proof of Concept" Activities @ EIm Creek Complex (FY11-FY16)

FMS "Proof of Concept" Activities @ Shoemaker Island
Habitat Availability Analysis

Database Management System Development & Maintenance (FY08-FY19)

Pallid Sturgeon Existing Information Review/Summary (FY08)
Lower Platte River Stage Change Study (FY08-FY09)

Tern & Plover Monitoring (FY08-FY19)

Finish Forage Fish Monitoring Protocol (FY07-FY08)

Forage Fish Monitoring (FY08-FY19)

Tern & Plover Foraging Habits Study (FY09-FY10)

Analysis of CA-Collected Tern/Plover Monitoring Data (FY08)
Whooping Crane Monitoring(FY 08-FY19)

Analysis of CA-Collected Whooping Crane Monitoring Data (FY08)
Whooping Crane Telemetry Tracking (FY09-FY12)

2007 2008 2009
Expenditures Expenditures Expenditures

$392,539.35
$253,178.06  $166,775.34 $571,698.52
$9,599.55 $49,025.72 $274.09
$89,208.79
$20,000.00
$9,599.55 $49,025.72 $109,482.88
$13,620.15
$3,675.00 $187,879.35
$251,710.10
$848,836.22
$46,872.33 $67,876.55
$130,697.22
$17,295.15 $1,147,418.65 $386,453.12
$250,000.00
$10,000.00 $10,000.00 $20,850.00
$380,500.00
$6,885.00 $20,807.14 $23,194.24
$93,684.44
$125,000.00 $72,849.67
$30,979.25
$2,336.36 $46,458.42 $168,195.10
$100,355.96
$37,638.22
$126,521.20 $111,438.30 $135,637.58
$32,497.42 $6,454.48
$125,000.00

2010
Expenditures

$486,884.73

$92,651.89
$30,109.77

$1,045,750.57

$348,094.61
$320,791.21

$81,677.06

$750,562.88

$493,5636.21

$50,000.00

$33,419.07

$576,955.28

$22,309.50

$320,163.00
$47,150.49

$38,712.82
$127,732.32

$453,767.64

$10,633.50

$52,599.56

$139,645.92

$132,917.31

$125,000.00

2011
Expenditures

$625,483.22

$141,029.41
$17,147.85

$1,020,450.11

$177,467.55
$145,831.72

$104,277.64
$31,375.94

$458,952.85

$650,585.59

$127,993.21

$1,983.66

$780,562.46

$41,000.00
$22,309.50

$414,654.25
$32,994.01

$221,712.19
$129,371.60
$248,828.11

$154,925.53

$210,085.04

$186,779.28

$41,999.99

2012
Expenditures

$133,455.96

$143,385.55
$36,107.66

$2,730,257.53

$505,117.78

$59,500.76
$203,614.19

$768,232.73

$744,190.85

$30,162.13

$66,000.00

$840,352.98

$94,150.00

$511,456.64
$28,374.81

$172,182.70
$54,460.53
$200,971.69
$25,098.27
$20,000.00
$151,460.90

$233,439.79

$208,492.87

$143,615.93

2013
Expenditures

$47,091.78

$3,520.71
$58,984.48

$15,287,350.97

$1,997.10
$681,104.94

$43,042.60
$120,867.56

$847,012.20

$339,691.90

$42,940.00

$31,287.93

$66,000.00

$479,919.83

$183,100.00

$517,652.59
$18,869.38

$308,266.07

$43,575.89
$268,157.77
$370,571.41
$147,227.00
$109,982.54

$266,780.19

$261,084.18

$61,066.98

2014
Expenditures

$33,658.41
$77,852.14
$6,566.18

$302,196.37

$237,060.30

$37,720.00

$274,780.30

$260,341.18

$75,000.00

$335,341.18

$94,100.00

$472,685.05
$36,810.78

$80.60
$143,326.01
$44,987.98
$20,551.51

$342,057.01

$113,673.26

$301,309.94

$268,278.10

$29,211.27

2015
Budget

$0.00

$0.00

$0.00
$129,600.00
$100,000.00
$25,000.00

$0.00
$17,979,659.54

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$0.00

$0.00
$773,490.00
$0.00

$0.00

$0.00

$0.00
$50,000.00
$0.00
$75,000.00

$370,000.00
$1,268,490.00

$0.00
$125,000.00
$0.00

$0.00
$512,990.00
$38,000.00
$0.00

$0.00
$71,000.00
$100,000.00
$0.00
$403,700.00
$40,000.00
$110,000.00
$0.00

$0.00
$355,000.00
$0.00

$0.00

$0.00

$0.00
$310,000.00
$0.00
$23,500.00

2015
Expenditures

$43,737.59
$38,053.79

$325,551.38

$153,347.00

$25,000.00

$178,347.00

$54,400.00

$68,773.12
$4,562.46

$5,107.80

$42,897.31
$17,500.00
$35,163.00

$18,107.88

$116,905.34

$3,566.15

2016
Budget

$0.00
$0.00
$0.00
$100,000.00
$100,000.00
$0.00
$0.00

$19,818,256.29

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$0.00

$0.00
$300,000.00
$0.00

$0.00
$150,000.00
$0.00
$20,000.00
$0.00
$75,000.00

$400,000.00
$945,000.00

$125,000.00

$0.00

$0.00
$495,000.00
$38,000.00
$0.00

$0.00
$100,000.00
$100,000.00
$0.00

$40,000.00
$110,000.00
$0.00

$0.00
$280,000.00
$0.00

$0.00

$0.00

$0.00
$310,000.00
$0.00
$11,400.00

2017
Budget

$0.00

$0.00

$0.00
$90,000.00
$100,000.00
$0.00

$0.00
$20,536,650.26

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$0.00

$0.00
$300,000.00
$0.00

$0.00

$0.00

$0.00
$20,000.00
$0.00
$75,000.00

$400,000.00
$795,000.00

$125,000.00

$0.00

$0.00
$495,000.00
$38,000.00
$0.00

$0.00
$100,000.00
$100,000.00
$0.00

$0.00
$40,000.00
$110,000.00
$0.00

$0.00
$280,000.00
$0.00

$0.00

$0.00

$0.00
$310,000.00
$0.00

$0.00

2018
Budget

$0.00
$0.00
$0.00
$0.00
$50,000.00
$0.00

$0.00
$6,202,367.70

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$0.00

$0.00
$300,000.00
$0.00

$0.00
$150,000.00
$0.00

$0.00

$0.00
$75,000.00

$400,000.00
$925,000.00

$125,000.00

$0.00

$0.00
$495,000.00
$38,000.00
$0.00

$0.00
$100,000.00
$100,000.00
$0.00

$0.00
$40,000.00
$110,000.00
$0.00

$0.00
$280,000.00
$0.00

$0.00

$0.00

$0.00
$310,000.00
$0.00

$0.00

2019
Budget

$0.00
$0.00
$0.00
$0.00
$50,000.00
$0.00

$0.00
$6,574,945.82

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$0.00

$0.00
$100,000.00
$0.00

$0.00

$0.00

$0.00

$0.00

$0.00
$75,000.00

$400,000.00
$575,000.00

$125,000.00

$0.00

$0.00
$495,000.00
$38,000.00
$0.00

$0.00
$100,000.00
$100,000.00
$0.00

$0.00
$40,000.00
$110,000.00
$0.00

$0.00
$280,000.00
$0.00

$0.00

$0.00

$0.00
$310,000.00
$0.00

$0.00

Total
Budget

$92,489,537.08

$3,267,649.11

$9,072,788.65





WwC-4 Water Surface Estimation at Crane Use Sites (FY07-FY08)
WC-5 IGERT Whooping Crane Habitat Selection Project

WC-6 Whooping Crane Stopover Site Evaluation Project (FY13-FY15)
WMV-1 Vegetation Mapping Effort (FYO7-FY08)

WMV-2 Wet Meadows Information Review and CEM Refinement (FY10)
wQ-1 Water Quality Monitoring (FY09-FY11)

AMP Independent Science Review

ISAC-1 ISAC Stipends & Expenses (FY09-FY19)

ISAC-2 Meetings, Expenses, etc. (FY08)

ISAC-3 Initial Establishment /Planning Session Expenses (FY08)
PD-3 AMP & IMRP Peer Review (FY09-FY19)

PD-11 AMP Reporting (FY09-FY19)

PD-21 PRRIP Publications

2007 2008 2009 2010 2011 2012 2013 2014 2015 2015 2016 2017 2018 2019 Total
Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Budget Expenditures Budget Budget Budget Budget Budget
$4,360.00 $23,120.00 | \ ] \ $0.00 | \ $0.00 $0.00 $0.00 $0.00
\ | $18,750.00 $6,250.00 | s000 \ $0.00 $0.00 $0.00 | $0.00
| | $91,643.05 $70,957.91 $98,608.00 | $7,125.36 | | \ |
$10,334.40 $5,196.36 \ \ | \ $0.00 \ $0.00 $0.00 $0.00 $0.00
| | $50,000.00 | . 000 | \ $0.00 $0.00 | $0.00 $0.00
$40,000.00 $175,043.20 $176,747.30 $225,022.39 $156,084.25 $190,263.40 $43,675.17 | $0.00 \ $0.00

$0.00 $0.00 $0.00

$126168.07  $120,10227 | $178,034.77 $191,375.02 $167,400.31 | $198,733.44 | $200,000.00 \ $200,000.00  $200,000.00 ~  $200,000.00 =~ $200,000.00
$12,138.65 \ $1,250.93 \ . s000 \ $0.00 $0.00 | $0.00 $0.00
\ \ | | s000 \ $0.00 $0.00 $0.00 $0.00
$49,500.00 \ $59,845.50 $43,046.75 $8,940.75 $26492.80  $158,260.00 $15,087.50 | $200,000.00  $20000000 $200,000.00 $200,000.00
| $24,340.91 $7,102.33 $11,399.38 $13,162.07 | $9,137.62 \ $14,000.00 $14,000.00 | $14,000.00 $14,000.00

|

\ $18,977.40 $16,060.00 $1,567.80 | $20,000.00 $20,000.00 $20,000.00 $20,000.00






INCOME AND TAXES BY YEAR

YEAR
INCOME
COMPLEX NON COMPLEX TOTAL
2019
2018
2017
2016
2015 * $ 104,150.00 $ 45,532.31 $ 149,682.31
2014 $ 143,744.10 $ 40,558.04 $ 184,302.14
2013 $ 172,638.02 $ 76,682.00 $ 249,320.02
2012 $ 180,000.00
2011 $ 100,000.00

6/1/2015

TAXES
TOTAL

$ 153,940.18
$ 148,590.10
$ 88,214.62
$ 73,776.14

* Estimates of income based on 2015 contracts less farmland income traded

PER ACRE

$ 25.39
$ 23.56
$ 15.41
$ 13.07

NET INCOME
$  (4,257.87)
$  35712.04
$ 161,105.40
$ 106,223.86





Payments by Complex/Parcel - calendar year 2015

Complex Property  Crop Income Hay/Pasture Mscl Income* Royalty Total Income
Income Income
Plum Creek 2009007 | $ 11,100.00
2009003 $ 1,000.00| $ 500.00
Totals $ 11,100.00| $ 1,000.00 | $ 500.00 12,600.00
Cottonwood Ranch 2008002
2010001 $ 12,000.00
2010001 $ 4,900.00
2010001
2009006 $ 2,000.00
Totals $ - $ 18,900.00 | $ - 18,900.00
EIm Creek 2009002 $ 4,350.00
2012001
2012002 $ 4,050.00
2012002
2009005 $ 2,000.00
Totals $ 4350.00|$ 6,050.00($ - 10,400.00
Ft. Kearney 2008001 $ 800.00
2008001 $ 4,500.00
2009001 $ 7,000.00
2012003 $ 800.00
2009004 $ 3,000.00
2014003 $ 8,000.00
Totals $ $ 24,100.00 $ - 24,100.00






Complex Property  Crop Income AEIFREILE Mscl Income* Royalty Total Income
Income Income
Shoemaker Island 2010004 $ 825.00
2010004 $ 825.00
2010004 $ 2,400.00
2010004 $ 11,000.00
2010004 $ 13,800.00
2010004 $ 9,300.00
Totals $ - $ 38,150.00( $ - 38,150.00
Grand Total Complex $ 104,150.00
Non-Complex Property  Crop Income AEIFREILE Mscl Income* Royalty Total Income
Income Income
DeBore 2012004 $ 3,100.00 $ 400.00
2012004 $ 1,406.63
Totals $ 310000 $ 1,40663| $ 400.00 4,906.63
Broadfoot 2009008 $ 306.60 | $ 18,096.00
2009008
Totals $ - $ - $ 306.60 [ $ 18,096.00 18,402.60
Leaman East 2011001
Totals $ - $ - $ - -
Liehs 2013001 $ 15,000.00
2013001 $ 944.56
Totals $ 15,000.00 | $ - $ 944.56 15,944.56
Alda 2011002 $ 72852
2011002 [ $ 5,550.00
Totals $ 555000 % - $ - $ 728.52 6,278.52






Grand Total Non-Complex $ 4553231

Grand Total All Income $ 149,682.31

*Mscl Income includes Long term leases, FSA payments and Sponsorship rents.





Payments by Complex/Parcel - calendar year 2014

Complex Property  Crop Income Hay/Pasture Mscl Income* Royalty Total Income
Income Income

Plum Creek 2009007 | $ 10,554.60

2009003 $ 1,000.00

2009003 $ 500.00
Totals $ 1055460 | $ 1,000.00 | $ 500.00 $ 12,054.60
Cottonwood Ranch 2008002

2010001 $ 2,211.70

2010001 $ 12,602.00

2009006 $ 3,170.00
Totals $ - $ 17,983.70| $ - $ 17,983.70
EIm Creek 2009002 $ 7,930.00

2012001 $ 15,990.00

2012001 $ 1,428.00

2012002 $ 8,000.00

2012002 $ 330.00

2012002 $ 8,100.00

2009005 $ 2,000.00
Totals $ 16,030.00 | $ 19,418.00| $ 8,330.00 $ 43,778.00
Ft. Kearney 2008001 $ 5,000.00

2009001 $ 8,299.80

2012003 $ 22,200.00

2012003 $ 1,400.00
Totals $ 22,200.00 [ $ 14,699.80 | $ - $ 36,899.80
Shoemaker Island 2010004 $ 5,500.00

2010004 $ 8,100.00

2010004 $ 11,500.00

2010004 $ 1,400.00






2010004 $ 6,500.00
Totals $ - $ 33,000.00 | $ 28.00 $ 33,028.00
Grand Total Complex $ 143,744.10

Non-Complex Property  Crop Income Hay/Pasture Mscl Income* Royalty Total Income
Income Income

DeBore 2012004 | $ 3,000.00

2012004 $ 3,287.90
Totals $ 3,00000|%$ 3,287.90| % - $ 6,287.90
Broadfoot 2009008 $ 3,071.39 $ 7,000.00

2009008 $ 400.00
Totals $ 3,07139($ - $ - $ 7,000.00 | $ 10,071.39
Liehs 2013001 $ 15,000.00

2013001 $ 944.56
Totals $ 15,000.00 | $ - $ 944.56 $ 15,944.56
Leaman East 2011001
Totals $ - $ 646.12 | $ - $ 646.12
Alda 2011002 $ 5,550.00

2011002 $ 2,058.07
Totals $ 5,550.00 [ $ - $ - $ 2,058.07 | $ 7,608.07
Grand Total Non-Complex $ 40,558.04
Grand Total All Income $ 184,302.14

*Mscl Income includes Long term leases, FSA payments and Sponsorship rents.






Payments by Complex/Parcel - calendar year 2013

Complex

Plum Creek
Totals

Cottonwood Ranch

Totals

Elm Creek

Totals

Ft. Kearney

Totals

Property

2009007
2009003

2008002
2010001
2010001
2010001
2009006

2009002
2012001
2012002
2012002
2009005

2008001
2012003
2012003
2012003
2008002
2009001
2009001
2009004
2009004

Crop Income

$

$

L4

& &+

L4

10,554.60

10,554.60

3,285.22
12,602.00

15,887.22

7,930.00

10,131.00

2,000.00
20,061.00

22,200.00
98.00

22,298.00

Hay/Pasture Mscl Income*
Income
$ 500.00
$ - $ 500.00
$ 2,627.00
$ 1,265.00
$ 3,170.00
$ 3,170.00 $ 3,892.00
$ 5,084.00
$ 15,990.00

$ 21,074.00 $ -

$ 5,910.00
$ 1,700.00
$ 2,627.00

$ 4,149.00
$ 6,686.90

$ 5,753.00
$ 13,883.30

$ 30,807.20 $ 9,902.00

Royalty
Income

Total Income

$ 11,054.60
$ 22,949.22
$ 41,135.00

$ 63,007.20





Complex

Shoemaker Island

Totals

Grand Total Complex

Non-Complex

DeBore
Totals

Broadfoot

Totals

Leaman East
Totals

Alda

Totals

Grand Total Non-Complex
Grand Total All Income

Property

2010004
2010004
2010004
2010004
2010004
2010004

Property
2012004

2009008
2009008
2009008

2011001

2011002
2011002

Crop Income

Crop Income

$

$

3,000.00

3,000.00

61,000.00

61,000.00

5,550.00

5,550.00

Hay/Pasture

Income
$ 1,050.00
$ 5,000.00
$ 8,920.00
$ 8,100.00
$ 10,400.00
$ 1,022.00
$ 34,492.00
Hay/Pasture
Income
$ R
$ R
$ 50.00
$ 50.00
$ R

*Mscl Income includes Long term leases, FSA payments and Sponsorship rents.

Mscl Income* Rl Total Income
Income
$ - $ 34,492.00
$ 172,638.02
Mscl Income* Rl Total Income
Income
$ - $ 3,000.00
$ 2,082.00
$ 7,071.00
$ 208200 $ 7,071.00 $ 70,153.00
$ - $ 50.00
$ 2,058.07
$ - $ 5,550.00
$ 78,753.00
$ 251,391.02





		Summary

		2015

		2014

		2013




PRRIP Approved FY15 FY15 PRRIP Budget Available Previous GC, FC, or June 2015 GC Meetin
Task/Contract Name Estimated FY15 Cost | Budget PRRIP Budget (approved budget less previous| Contract Entity Advisory Committee Requested GC Action 9
: ; . Document Reference
Line Item Amount commitments) Action
1st Quarter 2015
} FC approved contract
Geomorphology & In-Channel | ¢ 512,99000| &5 |s 512,990.00 512,990.00 Tetra Tech amendment in February N/A N/A
Vegetation Monitoring 2015
FC approved contract
SCCmELC LET SRR | 403,700.00 | IMRP-5 | $ 403,700.00 403,700.00 EA amendment in February N/A N/A
Proof of Concept
2015
2015-2018 Tern/Plover Monitoring $ . TP-1 3 280,000.00 280,000.00 USGS GC apprqved multi-year N/A N/A
Contract contract in March 2015
2015 LiDAR/Aerial Imagery | ¢ 11810000 G2 |s 125,000.00 125,000.00 Kucera GC approved contract in N/A N/A
Acquistion March 2015
Hydroclimatic Indicies Project | $ 50,000.00 | wp-9 |s 25,000.00 25,000.00 Dewberry GC approved contract in N/A N/A
March 2015
GC approved scope of work
_We_t LR ] ’ $ 33,972.00 PD-3 $ 33,972.00 33,972.00 Various and appointed peer review N/A N/A
Monitoring Approach Peer Review )
panel in March 2015
2nd Quarter 2015
Sl A e FC approved contract in
Prescribed Fire $ 9411000 | LP2 |s 773,490.00 773,490.00 | Fuels Management pp N/A N/A
Inc March 2015
Liehs Wetland Project $ 80,00000| P2 |s 773,490.00 773,490.00 N/A FC approved bid package in N/A N/A
March 2015
OCSW Habitat Restoration | $ 4787500| P2 |s 50,000.00 TieEnags || FREEREISEIC || [FE CITEL E e N/A N/A
Gravel extension in May 2015
PRRIP Habitat Complexes Disking| $ 7949000 LP2 |$ 79,490.00 713,914.38 N/A FC appm"zegl':FQ in May N/A N/A
Johns Property D|t<_:h Checks $ _ LP-2 $ 87,500.00 713,914.38 N/A FC approved bid package in N/A N/A
Reconstruction May 2015
Tract 2015001 Farm House N/A N/A N/A N/A N/A FC approved bid package in N/A N/A
May 2015
$25,000.00 (plus
A . . WP-9 $25,000 cost share 25,000.00 FC approved contract in May|
Hydroclimatic Indices Project $ 52,000.00 from CWCB) Dewberry 2015 N/A N/A
WP-8 $ 2,000.00 100,000.00
Platte River Recreation Access $ 50,000.00 Lp-7 $ 50,000.00 50,000.00 NGPC GC approved FY15 budget Approve Contract 27 - PRRA Contract

Program

in December 2014

Extension

Extension

3rd Quarter 2015

4th Quarter 2015
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PRRIP — ED OFFICE DRAFT 05/29/2015

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
2014 State of the Platte Report

The Platte River Recovery Implementation Program’s (“Program” or “PRRIP”) Executive Director’s
Office (EDO) developed this annual document for the Governance Committee (GC). It is intended to serve
as a synthesis of Program monitoring data, research, analysis, and associated retrospective analyses to
provide important information to the GC regarding key scientific and technical uncertainties. These
uncertainties form the core structure of the Program’s Adaptive Management Plan (AMP) and are directly
related to decisions regarding implementation of management actions, assessment of target species’
response to those management actions, how best the Program can spend its resources (money, land, water,
etc.), and ultimately the success or failure of the Program.

A quick reference assessment for each of eleven Big Questions is provided in Table 2 below, followed by
detailed assessment write-up for each Big Question. Each detailed assessment includes information noting
any updates or changes from the 2013 version. This document contains a large number of endnotes as a
way to identify key documents or data sets that are important to read and understand when reviewing this
= report. Those endnotes

include  hyperlinks  to

Gasper information available in

Pl .

g~ the Public Library section
e, of the Program’s web site.
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The 2014 State of the
Platte Report includes
assessments incorporating
Program data from years
2007-2014. The highlight
of this year’s report is a
T/ conclusive assessment for
both Big Questions #1
and #9. The EDO
Figure 1. Map depicting Program area, including the Associated Habitat Reaches on the considers these questions
central and lower Platte River. answered conclusively
based on peer-reviewed reports and data syntheses previously discussed with and accepted by the GC. In
both instances, the conclusive assessment affords the GC an opportunity to consider alternative
management choices that will lead the PRRIP through the “Adjust” phase of adaptive management and thus
a full loop of the six-step adaptive management cycle. This is a significant accomplishment for the PRRIP
given there is no other documented case of a large-scale adaptive management program in the United States
proceeding through a full loop of the adaptive management cycle.

[eprgiau) Big Bend Reach

This report was discussed with and reviewed by the Program’s Technical Advisory Committee (TAC) and
the Program’s Independent Scientific Advisory Committee (ISAC) several times during 2014 and 2015.
As noted in Appendix A, the ISAC generally agreed with the 2014 Big Question assessments. Feedback
from the TAC on the 2014 Big Question assessments is included in Appendix B. The map below details
the Program’s Associated Habitat Area in the central Platte River, highlighting Program habitat complexes
in the western half of the 90-mile reach (top map) and the eastern half (bottom map). Program
implementation, data collection, and analysis described in the 2014 assessments of the Big Questions
largely center on management actions taken at Program habitat complexes.
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Figure 2. Program habitat complexes in the Associated Habitat Reach.
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
2014 State of the Platte Report

Quick Reference Guide

To assist the GC with quickly evaluating the 2014 Big Question assessments, the icons below are used to
visually summarize the basic conclusion for each question. Thumbs up or down indicate a trend in the
affirmative or negative and may point to the need to re-evaluate management actions based on collected
data and analysis. The “unknown character” is used when there is not enough evidence to indicate a trend
in either direction or more time is needed to collect appropriate data and conduct analyses. These icons are
intended to provide the GC with a quick and visual means to see where the Program stands each year in
moving towards resolution of the Program’s most significant scientific questions as they relate to
management decision-making.

__lcon |

e Big Question and underlying hypotheses answered conclusively in the

affirmative
e Foundational documents, analysis, and other references on which this
| assessment is based have undergone peer review through the PRRIP peer

review process and/or publication in refereed journals
e Governance Committee should consider adjustments to decisions related to
PRRIP management actions

o Affirmative answer or trend, but Big Question and underlying hypotheses NOT
answered conclusively

e Assessment can be based on draft documents and analysis, but peer review

e and/or publication may be pending

e To the extent possible, consider what information is necessary to change this
designation

e Evidence thus far is inconclusive; no affirmative or negative answer/trend to
Big Question and underlying hypotheses

<§ e Assessment can be based on draft documents and analysis, but peer review
and/or publication may be pending

e To the extent possible, consider what information is necessary to change this
designation

o Negative answer or trend, but Big Question and underlying hypotheses NOT
answered conclusively

| ] ¢ Assessment can be based on draft documents and analysis, but peer review
and/or publication may be pending

¢ To the extent possible, consider what information is necessary to change this

designation
e Big Question and underlying hypotheses answered conclusively in the
negative
_ e Foundational documents, analysis, and other references on which this
BB assessment is based have undergone peer review through the PRRIP peer

review process and/or publication in refereed journals
¢ Governance Committee should consider adjustments to decisions related to
PRRIP management actions

Table 1. Quick reference table explaining icons used to assess PRRIP Big Questions.
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PRRIP Big Question

2014
Assessment

Basis for assessment

Implementation - Program Management Actions and Habitat

of suitable riverine tern, plover, and whooping crane habitat?

1. Will implementation of SDHF produce suitable tern and plover DD Peer-reviewed Program synthesis concludes that SDHF will not
riverine nesting habitat on an annual or near-annual basis? ) produce suitable nesting sandbars.

2. Will implementation of SDHF produce and/or maintain suitable Trending negative; two manuscripts now in development will be
whooping crane riverine roosting habitat on an annual or near- 2 published and will likely support a “two thumbs down” assessment
annual basis? in the 2015 State of the Platte Report.

3. Is §ed|ment augme.ntatlor! necessary for the creation and]or Trending positive; certainty about the sediment deficit; uncertainty
maintenance of suitable riverine tern, plover, and whooping | s . . \

. about the role of that deficit in habitat creation and maintenance.
crane habitat?

4. Are mechanical channel alterations (channel widening and flow Trending positive; manuscript now in development will be
consolidation) necessary for the creation and/or maintenance a published and will likely support a “two thumbs up” assessment in

the 2015 State of the Platte Report.

Effectiveness — Habitat and Target Species Response

5. Do whooping cranes select suitable riverine roosting habitat in
proportions equal to its availability?

El

¥

A definitive assessment is expected by 2017 once peer review of
data analyses (monitoring, telemetry, stopover study data, habitat
availability assessments, IGERT research) is complete.

6. Does availability of suitable nesting habitat limit tern and

Trending positive; three documents now in development will be

Platte River?

plover use and reproductive success on the central Platte ] peer reviewed and/or published and will likely support a “two
River? thumbs up” assessment in the 2015 State of the Platte Report.

7. Are both suitable in-channel and off-channel nesting habitats Trending negative; three documents now in development will be
required to maintain central Platte River tern and plover 2 peer reviewed and/or published and will likely support a “two
populations? thumbs down” assessment in the 2015 State of the Platte Report.

Trending negative; synthesis document related to tern forage (fish)

8. Does forage availability limit tern and plover productivity on | ] will be peer reviewed that, in combination with the results of the
the central Platte River? Foraging Habits Study, will likely support a “two thumbs down”

assessment in the 2015 State of the Platte Report.

9. Do Program flow management actions in the central Platte P iowed P t h tud ludes P
River avoid adverse impacts to pallid sturgeon in the lower (| eer-reviewed Frogram stageé change study concludes Frogram

flow management actions will avoid adverse impacts.

Larger Scale Issues — Application

of Learning

10. How do Program management actions in the central Platte
River contribute to least tern, piping plover, and whooping
crane recovery?

By definition, implementation of the Program contributes to
recovery of the target species. A definitive answer for this question
can only be obtained by a broader analysis of the contribution of
the central Platte to range-wide recovery.

11. What uncertainties exist at the end of the First Increment, and
how might the Program address those uncertainties?

El

¥

This question is a “parking lot” for uncertainties that could be
addressed through adaptive management in an extended First
Increment or new Second Increment.

Table 2. 2014 Big Questions table.
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
2014 State of the Platte Report
Big Question Assessments

1. Will implementation of SDHF produce suitable tern and plover riverine nesting
habitat on an annual or near-annual basis?

How does this Big Question relate to Program priority hypotheses?

Based upon the SedVeg model and associated assumptions in the FSM management strategy, it is
hypothesized that under a balanced sediment budget, flows of 5,000 to 8,000 cfs magnitude for three days
(SDHF) will build sandbars to an elevation that is suitable for tern and plover nesting. The Program’s
minimum height suitability criterion is 1.5 ft above the 1,200 cfs stage and represents the minimum height
thought necessary for nest initiation.t

2014 Assessment for BQ #1:

e Observational studies of natural high flow events since 2007 have provided 7 = 7 =
sufficient data to test the hypothesis that SDHF releases will create suitably-high
sandbars.

o Full SDHF magnitude of 8,000 cfs is not sufficient to create sandbars that exceed the PRRIP’s
minimum height suitability criterion.

e Sandbars created by SDHF releases will be inundated during the nesting season in most years.
Regardless of peak flow magnitude or duration, AHR sandbars will generally be much smaller than
those used by the species in other regional river segments. This due to significant differences in bed
material grain size and the mode of sediment transport. These differences are likely intractable.

What the science says:

The programmatic Environmental Impact Statement (EIS) analyses of the potential benefits of SDHF
assumed that sandbars build to the water surface during peak flow events in areas of sediment balance.
Consequently, the modeled increase in Q1.5 stage of 30% to 50% from existing conditions was used as an
indicator that SDHF releases would increase maximum sandbar heights by 30% to 50% in reaches with a
balanced sediment budget. The EIS stressed the fact that the Q1.5 stage was used solely as an index of
sandbar height and was not linked directly to actual sandbars or nests sites. Accordingly, the EIS called for
the development of a monitoring program to evaluate the ability of flows to build sandbars to a suitable
height.

The Program has monitored sandbar heights following three peak flow events (2010, 2011 & 2013) that
exceeded SDHF magnitude and duration. Mean sandbar height following the 2010 event was 1.5 ft below
peak flow stage. Sandbar heights following the 2011 event were lower than the 2010 event and the 2013
event was not of sufficient magnitude/duration to mobilize and rework bedforms in most of the reach.
Sandbars formed during the 2010, 2011 and 2013 events did not exceed the Program’s minimum sandbar
height suitability criterion.

A total of one plover nest was initiated on a natural sandbar following the 2011 event (2012 nesting season)
and two tern nests were initiated on a natural sandbar following the 2013 event (2014 nesting season) on
habitat that did not conform to the Program’s minimum suitability criteria. The plover nest was successful,
due in part, to the lack of any runoff events in 2012. The two tern nests, initiated on sandbars formed by a

PRRIP 2014 State of the Platte Report 3
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peak discharge exceeding 9,000 cfs, were inundated during the 2014 late-spring rise at a discharge of
approximately 3,000 cfs.

The proposed species recovery objective for piping plover the Associated Habitat Reach (AHR) is 79 adults
or 0.9 adults per river mile. The proposed objective for least tern is 189 adults or 2.1 adults/mi. A regional
analysis of species occurrence indicates that the only river system in this area that supports adult densities
approximating proposed AHR recovery objectives is the Niobrara. Peak flow magnitudes on the Niobrara
River are similar to the AHR. The mean annual peak discharge on the Niobrara is 5,655 cfs and the mean
peak in the AHR is 6,095 cfs. However, the large sandbars used by the species in the Niobrara (mean =
27.9 ac) are absent from the AHR. This is likely due to differences in sediment transport associated with
the much coarser (0.96 mm) bed material grain size in the AHR than the Niobrara (0.24 mm).

12,000

11,000 2008:0,0
2011:0,1P

16,000 2013:0,2T
9,000

SDHE 2010:0,0

2014:?,0

8,000

7,000

6,000
2007:0,0

5,000

Peak Discharge (cfs)

4,000 Acres of suitable habitat created

N
3,000 2012: 0’[\
2009:0,0 Nests initiated:
2,000 T-tern

1,000 P - plover

10,000 100,000 1,000,000 10,000,000

Event Volume (ac-ft)

Figure 1. First Increment peak flow event magnitudes and volumes in relation to SDHF. Acres of suitable habitat
created and species response (nest incidence) are provided for each event.

We estimate with confidence that:
Given observed AHR sandbar heights and stage-discharge relationships, sandbars created by a full SDHF
magnitude of 8,000 cfs would be 0.5 — 1.0 ft lower than the Program’s minimum height criterion of 1.5 ft
above 1,200 cfs stage and would be inundated at flows experienced in the AHR during most nesting seasons.
Flow magnitudes of 11,000 — 15,000 cfs would likely be necessary to produce sandbars meeting the
minimum height suitability criterion.

Even at discharge magnitudes approaching 15,000 cfs, suitably-high sandbars would likely be small in size
and total suitable sandbar area would be well below the AMP objective of 10 acres per river mile given that
the largest sandbars observed in the AHR have been on the order of 1 acre in size. In contrast, the mean
area of sandbars with nest records in the Niobrara is on the order of 30 ac. The lack of large sandbars in the

PRRIP 2014 State of the Platte Report 4
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AHR is likely related to bed material grain size (0.24 mm in Niobrara vs. 0.96 mm in AHR) and the
associated mode of sediment transport. Given that sediments finer than 0.2mm comprise only 10% of AHR
sub-surface alluvium by weight, the supply of fine sediment in the AHR is not sufficient to shift grain size
down into the range observed in the Niobrara.

What do we still need to know?

The duration/volume of recent natural high flow events have exceeded SDHF. For example, the total
volume of the fall 2013 event was on the order of 250,000 acre-ft, approximately five times greater than
the full SDHF volume of 50,000 to 75,000 acre-ft. Observations indicate that the 2013 event, in many areas,
did not mobilize the channel bed. Consequently, it is not known if, or under what conditions, SDHF volume
of 50,000 to 75,000 acre-ft would be sufficient to mobilize the channel bed and create sandbars. Addressing
this uncertainty would likely strengthen the existing assessment.

The hypotheses associated with Big Question #1 include the concept of sediment balance or a balanced
sediment budget. It is difficult to identify the portion of the AHR that is in sediment balance in any given
year. In general, the weight of evidence suggests that approximately the downstream half of the AHR is in
sediment balance over the long term. Accordingly, sandbar height analyses have been confined that that
portion of the AHR. Addressing this uncertainty would likely have little effect on the existing assessment
given that no evidence for a relationship between sediment balance and sandbar height could be found in
the existing body of geomorphic literature.

The sensitivity of sandbar height and area to bed material grain size is also not well understood. The existing
body of geomorphic literature indicates that sandbar height potential generally increases with increasing
sediment grain size but this relationship has not been validated for the AHR. Addressing this uncertainty
would likely have little effect on the existing assessment given that the Program does not have the ability
to substantively shift bed material grain size in the AHR.

Answering BQ #1 during the First Increment:
Six tern/plover habitat synthesis chapters serve as the best source for synthesized reference data for this
guestion. Those chapters have been peer reviewed and accepted by the Governance Committee and have
been used to develop the 2014 assessment. Accordingly, Program staff consider Big Question #1 to be
answered with a definitive “two thumbs down” and recommend that the Governance Committee move into
the final “Adjust” stage of adaptive management.

In what ways might the Program adjust?
Given that SDHF is not sufficient to create suitable tern and plover habitat, Program decision makers may
elect to adapt in several ways including but not limited to:

1) The Program could develop and evaluate alternative peak flow management actions to create and
maintain in-channel tern and plover habitat. Analyses to date indicate that flow magnitudes would likely
need to be on the order of 11,000 — 15,000 cfs to create sandbars meeting the minimum height criterion.
There are currently substantial technical and institutional barriers to implementation of peak flow
releases of this magnitude. The potential for successful species outcomes is also somewhat limited
given that sandbars at the minimum height criterion are still vulnerable to flooding and would have
been inundated at least once during the nesting season in four of the last eight years.

2) The Program could elect to abandon peak flow releases in favor of mechanically creating and
maintaining in-channel tern and plover nesting habitat. The Program currently maintains constructed

PRRIP 2014 State of the Platte Report 5
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198 in-channel habitat at three habitat complexes. The potential for successful species outcomes is currently
199 not known as use and productivity on constructed in-channel habitat have been limited to date.

200

201 3) Third, the Program could elect to abandon on-channel habitat in favor of creating and maintaining off-
202 channel nesting habitat. The Program currently maintains off-channel nesting habitat at five locations.
203 There is a high potential for successful species outcomes given that productivity at off-channel sites
204 currently exceeds proposed species recovery objectives for the AHR.

205

PRRIP 2014 State of the Platte Report 6
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2. Will implementation of Short-Duration High Flow releases produce and/or maintain
suitable whoopina crane riverine roostina habitat on an annual or near-annual basis?

How does this Big Question relate to Program priority hypotheses?

Based upon the SedVeg model and associated assumptions in the FSM management strategy, it is
hypothesized that under a balanced sediment budget flows of 5,000 to 8,000 cfs magnitude for three days
on an annual or near annual basis (SDHF) will increase the average width of the vegetation-free channel to
a width that is suitable for whooping crane roosting. Various unvegetated width metrics have been proposed
including a minimum suitability criterion of 280 ft and width targets of 750 and 1,150 ft. Most recently, an
analysis of whooping crane use data indicates that the probability of use is maximized when unobstructed
channel widths are on the order of 600 ft.

2014 Assessment for BQ #2:

e Phragmites has been a “surprise” that was not contemplated when SDHF was hypothesized - =
to be competent to increase the width of the vegetation-free channel.

o SDHF flow depths and velocities are not capable of eroding mature phragmites plants or
plant patches. Therefore, SDHF will not increase or maintain the width of the vegetation-free channel
in absence of active phragmites control efforts.

e In absence of phragmites, flow releases during the germination season would likely be the most
effective in maintaining unvegetated channel width.

What the science says:

The original analysis of SDHF performance based on the Bureau of Reclamation SedVeg model included
four vegetation species: cottonwood, willow, spike rush, and cord grass. In the SedVeg model, all plants
below the maximum water surface elevation were removed by a peak flow when mean flow velocity
exceeded a pre-defined maximum scour velocity. The maximum scour velocities for 1-year old plants were
2.5 ft/sec for cottonwoods, 2.1 ft/sec for willows, 1.8 ft/sec for spike rush, and 1.5 ft/sec for cord grass.

The Program conducted directed general vegetation scour research to evaluate the appropriateness of the
scour velocity for cottonwoods and develop scour velocities for the exotic strain of phragmites that was
primarily responsible for channel narrowing during the drought of 2001-2007. That research indicated that
velocities on the order of 6 ft/sec were necessary to achieve a 50% probability of scouring 1-year old
cottonwood seedlings. Phragmites, which is extremely scour resistant, has a very low probability of scour
(<5%) across the range of flow velocities that occur in the AHR. Subsequent lateral erosion research
indicated that little erosion, be it hydraulic or geotechnical, can occur once rhizomes have grown throughout
the depth of a bar or bank. The study concluded that phragmites could only be removed through mechanical
intervention.

A large-scale Phragmites control program was initiated by the Platte Valley Weed Management Area
(PVWMA) in 2008. That effort consisted of aerial and land-based herbicide application and limited above-
ground biomass removal. System-scale vegetation monitoring documented a decline in Phragmites
occurrence in the AHR from 12% of plots in 2009 to less than 4% of plots in 2012. Phragmites occurrence
increased slightly in 2013 to approximately 5% of plots. At a plot scale, the reduction was positively
correlated with herbicide application. It was not correlated with inundation depth or inundation duration
during high flow events.

Overall, mean total channel width in the AHR did not change significantly during the period of 2009-2013.
Mean unvegetated channel width increased significantly from 410 ft in 2009 to 630 ft in 2011 and declined

PRRIP 2014 State of the Platte Report 7
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back to only 310 ft in 2013. Monitoring indicates that both green line elevation (GLE) and unvegetated
channel width are responsive to the magnitude of preceding flows, with the strongest correlation between
GLE and mean discharge during the germination season.

In October of 2013, after system-scale monitoring, a historic precipitation event in the South Platte basin
resulted in peak flow event with a magnitude exceeding 9,000 cfs and total runoff volume of approximately
250,000 acre-ft. River discharge was low during the growing season in 2012 and 2013 and much of the
channel bed was occupied by annual species and cottonwood seedlings that germinated in 2012. In
vegetated areas, the fall 2013 event did not appear to effectively scour vegetation and rework the bed.
Instead, unvegetated portions of the bed incised and sediment was deposited on vegetated bedforms (see
figure).

Image Date: 6:/27/201 3
Discharge: 213 cfs

Image Date: 11/09/2013
Discharge: 931 cfs

Comparison of channel bedforms at River Mile 205 prior to and immediately after the October 2013 high flow event.
Note the persistence of vegetation (red color) and bedforms following the high flow event.

We estimate with confidence that:

Phragmites persists at somewhat lowered occurrence throughout the AHR. In absence of ongoing active
phragmites control efforts, Phragmites will recolonize channel banks and sandbars, especially during
periods of drought when discharges are low and asexual propagation via stolons is unhindered by actively-
flowing water. The vegetation scour research and lack of a correlation between reductions in Phragmites
and flow depth or inundation duration during peak flow events in 2010 and 2011 are strong indicators that
SDHF will not remove Phragmites once it expands into previously unvegetated channel areas. Instead, peak
flow releases would potentially exacerbate channel incision and vertical accretion of vegetated bar forms.

PRRIP 2014 State of the Platte Report 8
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Phragmites control efforts are expected to cost on the order of $500,000 annually in the reach extending
from approximately Chapman upstream to North Platte.

In the absence of baseline assumptions about the frequency and efficacy of future Phragmites control
efforts, it is difficult to assess the potential for SDHF to maintain suitably-wide unvegetated channel widths.
However, the lack of vegetation scour and bed mobility during the October 2013 event is an indication that
SDHF may not be of sufficient magnitude and duration to scour vegetation that has persisted for at least
one full growing season. We are currently unable to assess the potential effectiveness of annual flow
releases during the germination season although system-scale monitoring results suggest that channel
inundation that prevents new vegetation from colonizing the channel is the key factor in maintaining
unvegetated channel width.

What do we still need to know?

Baseline assumptions about the frequency and efficacy of future Phragmites control efforts are currently
lacking. Funds for the initial large-scale control efforts have largely been expended and efforts to secure
funding for ongoing control have not been successful to date. If the larger ongoing efforts cease, the
Program will continue to control Phragmites on Program lands but will not be able to address loss of habitat
and flow conveyance in the 80% of the AHR not controlled by the Program.

The duration and volume of natural high flow events during the First Increment of the Program have greatly
exceeded SDHF. Given that lack of bed mobilization in the fall of 2013, it is not known if SDHF duration
is sufficient to mobilize existing bedforms, even if they are only lightly vegetated. This brings into question
the ability to manage unvegetated channel width through SDHF during drought periods when annual peak
flow releases would not be possible due to water supply constraints.

The use of flow during the germination season to prevent plant establishment and/or cause inundation
mortality have not been well explored to date. One previous analysis established a discharge target of 2,600
— 3,000 cfs during the month of June to prevent seedling germination. It is unknown if sufficient water
supply would be available to sustain germination season discharges over the long term. The median daily
discharge in June during dry hydrologic years is approximately 400 cfs. Accordingly, annual augmentation
volumes on the order of 150,000 acre-ft could be necessary during drought periods to maintain channel
width.

Answering BQ #2 during the First Increment:

The Program’s directed scour research, now in manuscript development, will serve as the best source for
synthesized reference data for this question. Once those studies are published, Program staff expect Big
Question #2 to be answered with a definitive “two thumbs down” in 2015. The Governance Committee will
then be presented with information suggesting that this Big Question be revised to reflect the ongoing
necessity of some level of mechanical/herbicide control of Phragmites and possibly other scour-resistant
vegetation.

PRRIP 2014 State of the Platte Report 9
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3. Is sediment augmentation necessary for the creation and/or maintenance of

suitable riverine tern, plover and whooping crane habitat?

How does this Big Question relate to Program priority hypotheses?

Based on the SedVeg model and associated assumptions in the FSM management strategy, it is
hypothesized that eliminating the existing sediment deficit through sediment augmentation is necessary to
reduce channel narrowing and incision, contribute to channel widening, and increase the sustainability of a
braided channel morphology.

2014 Assessment for BQ #3:

e Monitoring strongly indicates the reach upstream of Kearney is degradational with an
average annual sand deficit on the order of 100,000 tons. However, there appears to be
a high degree of variability within the reach including short segments, like the
Cottonwood Ranch reach, that are aggradational.

e Sand augmentation is necessary in degradational areas to reduce channel narrowing and incision
and increase the sustainability of braided channel morphology.

e Sand augmentation at one or two locations at the upstream end of the degradational reach will not
bring the entire reach into balance given the high variability in channel characteristics and sediment
transport capacity.

e Sand augmentation in absence of mechanical vegetation removal may not contribute to channel
widening and could increase the rate at which vegetated bar forms accrete into islands.

What the science says:

System-scale geomorphology and sediment transport monitoring strongly indicate that portions of the AHR
upstream of Kearney are degradational with a model-estimated average annual sand deficit on the order of
100,000 tons. The portion of the reach downstream of Kearney is most likely stable to slightly aggradational
but this conclusion is only weakly supported by the available data. However, annual sand transport, which
is driven by flow magnitude and duration, is highly variable. Accordingly, the AHR may be aggradational
during dry periods and degradational during wet periods. System-scale monitoring indicates that the AHR,
overall, was degradational during the period of 2009-2011 and aggradational during the period of 2011-
2013. Sediment transport modeling also indicates that the majority of degradation occurs during very high
discharge years.

The Program augmented approximately 180,000 tons of sand in 2012-2013 to evaluate augmentation means
and methods. Sand was augmented through mechanical island leveling and channel widening at the
Cottonwood Ranch Complex and via overbank sand mining and pumping at the Plum Creek Complex. Sand
pump augmentation cost was approximately $6.50 per ton. Approximately half of the sand pumping cost
was associated with sorting of the mined material prior to placement and redistribution of the pumped
material within the channel due to a lack of mobilization by river flow. Overall, sand pumping was much
less time and cost efficient than mechanical augmentation which cost $1.76 a ton. However, sand pump
augmentation does disturb a much smaller area and significantly increase augmentation material supply
because alluvium can be mined to a depth of approximately 60 ft.

Sediment transport modeling and monitoring associated with the augmentation project also indicated
several challenges that need to be assessed prior to implementation of full-scale augmentation operations.
First, sediment transport capacity in the south channel downstream of the J-2 return is not sufficient to
augment enough material to overcome the entire sediment deficit. Accordingly, multiple augmentation
locations would be necessary. Second, mechanically-widened reaches like the Cottonwood Ranch Complex
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have a lower sediment transport capacity resulting in a tendency toward aggradation. As a consequence,
sediment augmented upstream becomes “trapped” in managed reaches which can cause downstream
reaches to become more strongly degradational. Third, sediment transport capacity and the associated sand
deficit vary widely between years and augmentation of the average deficit volume may not have the desired
effect. During dry periods, augmentation volume would significantly exceed sediment transport capacity
and sediment could not be augmented in sufficient quantities to offset the deficit during high flow years.

Example of mechanical augmentation (left) and sand pumping augmentation (right). Mechanical
augmentation provides the ability to distribute sediment evenly across the channel. Point-source sand

S . £ < 't Y
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pumping produces limited capacity to entrain augmented material.

We estimate with confidence that:

Observed planform adjustments like narrowing and incision in the south channel downstream of the J-2
Return are strong indicators that it will be difficult to sustain a wide, braided channel morphology in
degradational reaches over time in absence of augmentation. However, augmentation of the average sand
deficit at one or two locations near the upstream end of the AHR will likely not have the intended beneficial
effect of bringing the entire AHR into sediment balance. This due to the high degree of temporal variability
sediment transport and associated deficit and the spatial variability in sediment transport capacity within
the AHR.

The AMP hypothesizes that the channel will respond to augmentation by widening. Program vegetation
scour research indicates that the presence of scour-resistant vegetation like Phragmites severely limits the
potential for the channel to adjust laterally in response to augmentation. Instead, sediment would likely be
deposited on vegetated islands, accelerating the rate at which they accrete to permanent islands.

What do we still need to know?

Annual sediment deficits in the AHR may range from 0 tons in drought years to 400,000 tons in high-
discharge years. Accordingly, annual augmentation of the mean deficit of 100,000 would commonly result
in a mismatch between augmentation supply and sediment transport capacity. The effects of oversupply of
sediment in dry years on channel capacity are not known. It is also not known if it is feasible to attempt to
offset the entire deficit during high flow years.

The spatial variability in sediment transport capacity through the AHR will negatively affect the Program’s
ability to produce reach-wide benefits through augmentation at one or two locations at the upstream end of
the reach. In addition, the speed and magnitude of channel response to augmentation is still unknown.
Additional work is needed to identify the number, location, and magnitude of augmentation operations and
to develop a better understanding of the likely magnitude of channel response.
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Answering BQ #3 during the First Increment:

This topic will be a major discussion point at the summer 2015 Independent Science Advisory Committee
meeting. Depending on the outcome of that meeting, the Program will begin preparation of a full-scale
sediment augmentation design. Augmentation operations and response monitoring could begin in 2016.
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4. Are mechanical channel alterations necessary for the creation and/or maintenance
of suitable riverine tern, plover and whooping crane habitat?

How does this Big Question relate to Program priority hypotheses?

Based on the SedVeg model and associated assumptions in the FSM management strategy, it is
hypothesized that designed mechanical channel alterations like mechanical clearing and leveling of islands,
channel widening, vegetation clearing from banks are needed to accelerate the creation of, and/or to
maintain suitable riverine habitat.

2014 Assessment for BQ #4:

e Peak flows in the AHR are not competent to remove mature woody vegetation or
erosion-resistant species like phragmites.

e Mechanical clearing and leveling are necessary to create suitable channel
configurations and facilitate channel adjustments to changes in flow and sediment.

e Flow and sediment management actions will likely not increase total and/or unvegetated channel
width in portions of the AHR that are not mechanically treated prior to flow releases.

What the science says:

The AHR has historically episodically narrowed during drought events as a result of woody riparian
vegetation encroachment into the formally active channel. However, the channel has historically not
substantially re-widened in response to increased discharge and stream power following episodes of
narrowing during drought periods (see graphic). This has been attributed to the vegetation “ratchet” effect.
Woody vegetation, primarily cottonwoods, have historically been the controlling factor in the AHR ratchet.

Program vegetation scour research indicates that cottonwood seedlings are vulnerable to general and lateral
scour during the year of seed germination but the potential for scouring decreases dramatically in the year
following seed germination. Once cottonwoods are established for several years, they are very erosion-
resident. Phragmites is even more erosion-resistant with SDHF flow depths and velocities only sufficient
to scour the very weakest individual plants.

We estimate with confidence that:

The persistence of scour-resistant vegetation and the lack of re-widening following previous narrowing
events are strong indicators that mechanical clearing and leveling will be necessary to create unvegetated
channels of suitable width. The PRRIP controls approximately 20% of the main channel length of the AHR.
Conservation organizations control another 20%. PRRIP flow and sediment management will likely have
little beneficial effect in increasing total and/or unvegetated channel width in the 60% to 80% of the AHR
that currently cannot be mechanically managed.

What do we still need to know?

Baseline assumptions about the frequency and efficacy of future Phragmites control efforts are currently
lacking. Funds for the initial large-scale control efforts have largely been expended and efforts to secure
funding for ongoing control have not been successful to date. If the larger ongoing efforts cease, the
Program will continue to control Phragmites on Program lands but will not be able to address loss of habitat
and flow conveyance in the 80% of the AHR not controlled by the Program.
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Relationship between change in 5-year mean peak discharge magnitude and total channel width in the Shelton to
Wood River bridge segment 1940-2010 in five year intervals.

The frequency of mechanical intervention that will be necessary to maintain unvegetated channel widths
under various hydrologic conditions and/or flow management actions has not been evaluated. The Program
disked the majority of in-channel area at Program habitat complexes in 2013 and 2014. Other areas that
have historically been mechanically managed were not disked during that period. Comparative analyses of
unvegetated width in these areas may be useful in assessing the importance of mechanical disturbance in
maintaining unvegetated width.

Answering BQ #4 during the First Increment:

The Program is developing a manuscript focusing on planform management that will serve as the best
source for synthesized reference data for this question. Once this manuscript is peer reviewed, Program
staff expect Big Question #4 to be answered with a definitive “two thumbs up” in 2016.
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5. Do whooping cranes select suitable riverine roosting habitat in proportions equal
to its availability?

How does this Big Question relate to Program priority hypotheses?

It is hypothesized that when whooping crane roosting habitat availability increases, the proportion of the
whooping crane population using the central Platte River and the length of those stays will increase (i.e.,
roosting habitat is limiting). The Program established minimum habitat criteria to assess habitat availability
and continues to monitor use of the central Platte River to evaluate the relationship between whooping crane
use and Program defined habitat availability.>

2014 Assessment for BQ #5: _'P

e We observed a record number of whooping cranes within the AHR during the spring 2014
migration season.

e Long-term monitoring and data analyses indicate whooping crane use of the AHR has
increased during the spring and decreased slightly during the fall migration season.

Proportionate whooping crane use Whlat th? SCISniZ says. d b
of the Associated Habitats during spring * Inspring 2014, a record number
20% T Spring Use 040 of individuals (41) including four
,, | —— Spring Crane Use Days o radio-marked whooping cranes were
c 15% - 030 Z q . .
8 / \ 8 ocumented using the Platte River,
§10% A 020 8 both of which represent 12.5% of
3 @ the population.t
a.
5% 0.10 S
0% 0.00 e Though variable, the proportion
2001 2003 2005 2007 2009 2011 2013 of the Whoopl_ng_ crane populat!on
p rlonate whoopl documented within the AHR during
roportionate whooping uise the spring migration has increased
. of the Associated Habitats during fall over the past 14 vears
20% —— Fall Use 1.00 P y )
0 —— Fall Crane Use Days v .
g 15% 075 & o Fall use of the Platte River has
- g been constant to declining over the
S 10% 2
) p past 14 years.?
* 5% g
Program whooping crane
0% monitoring data collected to date
2001 2003 2005 2007 2009 2011 2013 indicate the proportion of the
Figure 1. Program whooping crane monitoring data indicate the proportion of the whoopin crane opulation
whooping crane population that utilized the Associated Habitats (blue) and crane b P dg . th ? Fl) Platt
use days (red) within the Associated Habitats/bird in the population may be 0 _Serve using € centra ate
increasing during spring (top) and decreasing during fall (bottom), but the trends | River and number of crane use days
are notsigl;nti_ficant (p2<(())0(15%0 l?ztr\ll\;‘:]gu@ account for c;anges;i iz th;la wl?ooping (Weighted by population size) on an
crane population size, - . ooping cranes not detected by the Program’s : : :
systematic monitoring efforts are not included. annual basis appear to be Increasing

ze6— during the spring and decreasing
during the fall; though neither trend is significant. However, use is still being evaluated against habitat
availability.

! PRRIP Spring 2014 Whooping Crane Monitoring Report.
2 PRRIP Fall 2014 Whooping Crane Monitoring Report.

PRRIP 2014 State of the Platte Report 15






469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513

PRRIP — ED OFFICE DRAFT 05/29/2015

We estimate with confidence that:

Program habitat management efforts have been implemented to increase whooping cranes use of the
Program Associated Habitat Area. The Program continues to acquire and manage land and water resources
along the central Platte River for the benefit of whooping cranes. Such management actions have included
tree removal, bank line and channel disking and widening, flow releases, sediment augmentation and wet
meadow creation and maintenance. The Program continues to assess in- and off-channel habitat availability.
Recent assessment are pending so results are not shown.

What do we still need to know?

o If current levels of roosting and foraging habitat limit whooping crane use of the Associated Habitats.

e If whooping cranes select or avoid wet meadow habitat, palustrine wetlands, specific channel
characteristics, habitat complexes as described in Table 1 of the Program’s Land Plan, or flow.

¢ If and what Program management activities influence whooping crane use of the Program Associated
Habitat Area.

o If the Program can collect enough of the right data to evaluate all Program priority hypotheses with
statistical certainty.

o The Program’s contributions for an IGERT student’s (Trevor Hefley) analysis of the long-term database
that has been maintained by the Fish and Wildlife Service Grand Island Field Office is now complete.
Results of that assessment indicate the Associated Habitat Area is the most highly selected area by
whooping cranes within Nebraska. Additional analyses at the scale of the habitat complexes will be
conducted to predict whooping crane response to management actions.

The Program has collected 14 years of data through the implementation of a systematic monitoring protocol
for the central Platte River. Detailed whooping crane habitat selection analyses are underway and are
expected to be completed in early 2015. Additional data collection efforts are ongoing. We are now nearing
the end of the whooping crane telemetry partnership. In depth analyses of the telemetry study data are
forthcoming and results of those assessments should be available in 2016 and 2017. The telemetry study
will provide a great deal of information regarding in-channel and off-channel selection of habitat. The
Program is also entering the final year of the whooping crane stopover study. Detailed results of this project
will also provide valuable information for assessing whooping habitat selection within the Program
Associated Habitat Area as well as within other sandbed river systems that are similar to the Platte River.

Answering BQ #5 during the First Increment:

e Addressing remaining uncertainties will change BQ assessment.

e Habitat selection analyses will be complete in 2015-2017 and should provide evidence to change the
assessment of this Big Question.

e Peer review or publication of data analyses (monitoring, telemetry, and stopover study data) and habitat
availability assessments should provide information for a definitive assessment by 2017.

e The Governance Committee will be presented information suggesting decision-making should progress
to the final “Adjust” stage of the adaptive management cycle be reached.

Once completed, results of all of these analyses will be used directly or in a weight of evidence approach
to evaluate the appropriateness of the Program’s minimum habitat criteria and to evaluate hypothesized
relationships between whooping crane use and suitable roosting habitat articulated in the Program’s Big
Question and associated hypotheses.
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6. Does availability of suitable nesting habitat limit tern and plover use and
reproductive success on the central Platte River?

How does this Big Question relate to Program priority hypotheses?

It is hypothesized that when in-channel (sandbars) and off-channel (sandpits) nesting habitat availability
increase, tern and plover use and productivity will increase (i.e., habitat is limiting). The Program
established minimum habitat criteria to assess habitat availability and continues to monitor tern and plover
use of the Program Associated Habitat Area to evaluate the relationship between breeding pair counts and
Program defined habitat availability.

2014 Assessment for BQ #6:

e Long-term monitoring and data analyses indicate there is a strong positive correlation
between Program-defined suitable nesting habitat and tern and plover breeding pair =
counts.

o Nearly all successful nesting prior to and during the Program’s First Increment occurred on off-
channel sandpits making for a thin comparison with on-channel island nesting.

What the science says:

Off-channel nesting habitat availability has increased.

Tern and plover breeding pair counts have increased at a similar rate as habitat availability.

The increase in numbers of tern and plover breeding pairs is significant.

In-channel nesting habitat availability and tern and plover use and productivity decreased from 2007-
2010 and in-channel habitat availability increased in 2013 and 2014.

Constructed on-channel habitat availability has been variable and somewhat limited during the First
Increment of the Program (Table 1). Approximately 24 acres of constructed habitat were present in the
AHR in 2007 as the result of efforts by other conservation organizations. That habitat was subsequently
lost over the course of several years due to erosion during natural high flow events. The Program began
large-scale on-channel habitat construction efforts at the EIm Creek complex in the fall of 2012 and was
also able to create on-channel habitat at the Cottonwood Ranch and Plum Creek complexes as part of
sediment augmentation activities. Much of that habitat was lost during a natural high flow event in the fall
of 2013 (Table 1). On-channel island construction began at the Shoemaker Island complex following the
fall 2013 event. A high flow event in June of 2014 eroded a portion of the habitat constructed in the fall of
2013 but the Program was able to construct a total of 28 acres of on-channel habitat during the fall of 2014
at the EIm Creek and Shoemaker Island complexes. It is not known how much of that habitat will remain
at the start of the 2015 nesting season. On-channel habitat construction by other conservation organizations
has been very limited since the first year of the First Increment.

Approximately 48 acres of managed off-channel nesting habitat were present in the AHR at the beginning
of the First Increment (Table 1). The Program began acquiring and restoring off-channel sites in 2009. Total
off-channel habitat in the AHR increased to 128 acres during the period of 2009-2014 as the Program
constructed and/or restored 80 acres of habitat. The Program will likely acquire one additional off-channel
site prior to the end of the First Increment and one existing off-channel site (Follmer Alda) has not yet been
modified to create suitable habitat. Construction at that site will be completed prior to the 2015 nesting
season, increasing the total off-channel sand nesting habitat area to approximately 138 acres.
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Table 1. Constructed on- and off-channel habitat in the Associated Habitat Reach by year, 2007-2014.

On-Channel Habitat Off-Channel Habitat

Year PRRIP Others Total PRRIP Others Total
2007 0 24 24 0 48 48
2008 0 21 21 0 48 48
2009 0 15 15 0 48 48
2010 0 5 5 32 48 80
2011 0 5 5 60 48 108
2012 0 0 0 72 48 120
2013 55 0 55 72 48 120
2014 19 0 19 80 48 128
Mean 9.3 8.8 18.0 39.5 48.0 87.5

The total number of breeding pairs has increased for both species during the First Increment of the Program
(Table 2). In 2014, a total of 98 breeding pairs of terns and 30 breeding pairs of plovers were observed in
the AHR. Most of the nesting in the AHR during the First Increment of the Program has occurred on
managed off-channel habitats (Tables 3 and 4). The limited amount of on-channel nesting observed at the
beginning of the First Increment declined as on-channel habitat was lost during high flow events (Tables 1
and 3). The species have generally not responded to subsequent Program habitat construction efforts in
2013 and 2014 (Table 3). Off-channel habitat accounts for most of the nesting in the AHR and the number
of breeding pairs has generally increased over the course of the First Increment as the Program has
constructed additional off-channel habitats (Tables 1 and 4). Overall, the Program has observed a species
response to off-channel habitat construction but not to on-channel habitat construction.

Table 2. Least tern and piping plover nesting incidence by year, 2007-2014.

Least Tern Piping Plover

Year | Br. Succ. q Fledglings | Br. Succ. ] Fledglings

Pair Nests Nests pledulids Per Pair | Pairs ests Nests el Per Pair
2007 42 53 22 40 0.95 21 27 15 25 1.19
2008 39 64 27 44 1.13 14 21 8 10 0.71
2009 43 60 36 46 1.07 12 15 9 12 1.00
2010 51 80 44 64 1.25 22 33 22 46 2.09
2011 62 90 53 89 1.44 28 34 27 45 1.61
2012 66 88 63 84 1.27 30 46 32 59 1.97
2013 63 95 51 64 1.02 27 31 23 28 1.04
2014 98 | 145 54 91 0.93 30 43 25 59 1.97
Mean | 58. | 84.4 | 438 65.3 1.13 | 23.0| 31.3| 20.1 35.5 1.40
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Table 3. Least tern and piping plover on-channel nesting incidence and productivity by year, 2007-2014.

Least Tern Piping Plover
e Breeding | Nests | Successful | Fledglings | Breeding | Nests | Successful | Fledglings
Pairs Nests Pairs Nests
2007 11 13 2 2 1 4 2 7
2008 10 20 7 9 3 5 1 3
2009 3 8 5 4 2 2 1 1
2010 0 0 0 0 4 11 4 10
2011 0 0 0 0 0 0 0 0
2012 0 0 0 0 1 1 1 4
2013 0 0 0 0 0 0 0 0
2014 0 2 0 0 1 2 1 4
Mean 3.0 54 1.8 1.9 1.5 3.1 1.3 3.6

Table 4. Least tern and piping plover off-channel nesting incidence and productivity by year, 2007-2014.

Least Tern Piping Plover

et Br. | Nests | SUCC. | Fledglings | Fledglings [ Br. | nests | Succ. | Fledglings | Fledglings

Pairs Nests Per Pair | Pairs Nests Per Pair
2007 | 31 40 20 38 1.23 20 23 13 18 0.90
2008 | 29 44 20 35 1.21 11 16 7 7 0.64
2009 | 40 52 31 42 1.05 10 13 8 11 1.10
2010 | 51 80 44 64 1.25 18 22 18 36 2.00
2011 | 62 90 53 89 1.44 28 34 27 45 1.61
2012 | 66 88 63 84 1.27 29 45 31 55 1.90
2013 | 63 95 51 64 1.02 27 31 23 28 1.04
2014 | 98 143 54 91 0.93 29 41 24 55 1.90
Mean| 55.0 | 79.0| 420 63.4 117 | 215] 281 | 189 31.9 1.38

We estimate with confidence that:
e There is a strong, positive correlation between tern and plover breeding pair counts and habitat

availability.

e Increases in off-channel habitat resulted in an increase in breeding pairs within the Associated Habitat
Reach.
e Increases in breeding pairs are the result of high use and productivity within the Program Associated
Habitat Area.
o Habitat availability was limiting plover, and possibly tern, use and productivity within the Associated
Habitat Area.

Long-term monitoring and data analyses indicate there is a strong positive correlation between Program-
defined suitable nesting habitat and tern and plover breeding pair counts. As availability of Program defined
suitable habitat increases, tern and plover use (Table 2; Figure 1) and productivity increase. Nearly all
successful nesting during the First Increment occurred on off-channel sandpits making for a thin

comparison with on-channel island nesting.
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Non-Program, Program, and Total Least Tern Breeding Pair What do we still need to know?
Counts Versus Habitat Availability, 2007-2014 . If current levels of off-channel
—i%mg::ggg:gm graebeltiai:wg Pair —-—E:ggzg g[a:;t:i;g Pair ——t— All Breeding Pair350 nesting- habitat limits further grOWthand
135 215 expansion of the plc_)ver population within
o = the Associated Habitat Reach. _ _
105 s . How many tern breeding pair
current levels of off-channel nesting
£ j: iig z habitat can support. _ _
S || e If in-channel nesting habitat can
60 140 support similar breeding pair densities and
45 e productivity levels as off-channel nesting
30 - 70 habitat has.
15 - 35
02007 — o o o 20150 It is unclear if current levels of off-channel
Non-Program, Program, and Total Piping Plover Breeding Pair habitat avallablllty Ilr-mts further grOWth
Count’sVersus I-’Iabitat Availability, 2007-2012 of the plOVEI’ popl_JIatlon. AS Of Iat_e’ we
Non-Program Habitat Program Habitat - have observed a fairly even distribution of
—%Non-Program Breeding Pair ~ ===s=— Program Breeding Pair «=——+— All Breeding Peur350 approximately 1 plOVGI’ breeding pair per
45 315 2.5 acres of off-channel habitat which is
40 — —t 280 similar to reports from other systems;
35 — —— 1 245 although some densities have been higher.
w30 — 210 _ || Though tern breeding pair numbers have
325 — — 175 § || increased since Program implementation,
© 20 — — 140 “ || given tern densities have ranged from 0-
15 = — 105 1.5 breeding pair/acre we do not believe
10 — — 70 the increase is related to habitat
£ = 35 availability, but rather high productivity.
0 e —o : , 0 However, increased densities of terns at
2007 2009 2011 2013 2015 off-channel sites appears to be resulting in
Figure 1. Relationships between availability of Program-defined | slightly lower productivity than had been
suitable nesting habitat owned by the Program (blue bars) and non- | observed in the past (2001-2006).
Program entities (red bars) and tern (top plot) and plover (bottom
lot) Program (blue line), non-Program (red line) and combined . . . Akl
(blatk line) oresding pair sounts, 20072014 erginel hinges in abiat avaiabilty

in fledge ratios (Tables 2), however, reduces the certainty of whether or not habitat availability currently
limits tern and plover productivity on the central Platte River.

Answering BQ #6 during the First Increment:

¢ Remaining uncertainties are not likely to change BQ assessment.

o Peer review or publication of the tern and plover breeding pair manuscript, productivity manuscript,
and habitat availability assessment results will serve as the best source of information for this BQ.

e Once peer review is complete, Program staff expect Big Question #6 will be answered with a definitive
“2-thumbs up” in 2016 and the GC will be presented information suggesting decision-making should
progress to the final “Adjust” stage of the adaptive management cycle.

NOTE: Further work is required at the technical level of the Program in 2015 to determine species targets

for terns and plovers within the Associated Habitats. Once established, we can determine how much
additional nesting habitat is needed to meet the targets.
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7. Are both suitable in-channel and off-channel nesting habitats required to maintain
central Platte River tern and plover populations?

How does this Big Question relate to Program priority hypotheses?

It is hypothesized that ephemeral, in-channel nesting islands (sandbars) are needed for long-term nesting
success of terns and plovers on the central Platte and when available, terns and plovers will select sandbars
over sandpits for nesting. It is also hypothesized that tern and plover nesting is more successful on in-
channel than off-channel habitat which could eliminate the need to maintain off-channel habitat.*

2014 Assessment for BQ #7: .

¢ Long-term monitoring and data analyses indicate off-channel nesting habitat is adequate for =
maintaining the central Platte River population of terns and plovers.

¢ In-channel nesting habitat is not needed to maintain terns and plovers in the Associated Habitat Reach

o The persistence of, and increases in tern and plover populations on the central Platte River is the result
of long-term availability of off-channel nesting habitat.

o Observational data indicate the river serves a valuable function as it provides an abundance of forage
for both species which likely contributes to high levels of productivity on off-channel nesting sites.

What the science says:

e Since 2007, off-channel nesting habitat has resulted in consistent use and productivity.

e Off-channel nesting habitat has supported 659 tern and 253 plover breeding pair and resulted in 652
and 251 fledglings, respectively.

e Tern breeding pairs have increased nearly 5-fold (21 to 98) while plover breeding pairs have tripled (10
to 30) since 2007.

e Since 2007, in-channel habitat availability and tern and plover nesting have been sporadic.

e In-channel nesting habitat has supported 22 tern and 12 plover breeding pair which resulted in 15 and
21 fledglings, respectively.

Detailed tern and plover habitat availability assessments (2007-2014) will soon be underway and are
expected to be completed for the Program in 2015. Once completed, habitat availability assessment results
will be paired with tern and plover use data collected by the Program to evaluate tern and plover selection
of Program-defined suitable nesting habitat.
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Figure 1. Annual tern (left plot) and plover (right plot) total, riverine,
and sandpit breeding pair counts, 2001-2014. Trend lines (dashed
lines) represent significant increases in tern and plover breeding pair
counts during 2001-2014 with the most substantial increases
occurring since inception of the Program.
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We estimate with confidence that:

. The Program can maintain off-
channel nesting habitat in the Associated
Habitat Reach that terns and plovers use.
. Tern and plover populations can
be maintained at elevated levels with
current numbers of acres of off-channel
nesting habitat.

. Constructing and maintaining in-
channel nesting habitat is difficult.
o In-channel habitat has not

resulted in adequate levels of use and
productivity to maintain tern and plover
populations.

. The river plays and important
role in providing an adequate source of
forage for terns and plovers.

. Similar increases have not been
observed within the species range.

Based on Program monitoring data and
minimum suitable tern and plover nesting
habitat criteria, in-channel habitat and use
have declined since 2007 while off-
channel habitat availability and use have
increased®. Though variable, tern and
plover productivity numbers (fledge
ratios) have been at levels believed to
result in population growth since 2007°.
Much of the productivity observed to date
has been at off-channel sites where
productivity is hypothesized to be lower
than in-channel sites. We observed higher
densities of tern and plover breeding pairs

on in-channel nesting habitat (Figure 1); however, we generally observed lower fledge ratios at in-channel
sites and observed no tern nests on river islands, 2010-2013 and no plover nests on the river during 2011
or 2013. Despite the Program’s ongoing efforts to create and maintain in-channel nesting habitat on an
annual basis, availability of Program-defined suitable in-channel nesting habitat has been low during the
first eight years of the Program. The decline in sandbar habitat and shortage of sandbar nesting leaves open
the question of whether both habitat types are necessary to maintain tern and plover populations on the
central Platte River.

What do we still need to know?
Whether or not in-channel nesting habitat could result in similar levels of tern and plover use and
productivity.
If the Platte River is critical foraging habitat for survival and productivity of terns and plovers within
the Associated Habitat Reach.
Persistence of off-channel nesting habitat if Program management actions were to cease.
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Answering BQ #7 during the First Increment:

e Remaining uncertainties are not likely to change the BQ assessment.

e Peer review or publication of the tern and plover breeding pair manuscript, productivity manuscript,
and tern and plover chapters will serve as the best source of evidence for this question.

e Once peer review and/or publication is complete, Program staff expect Big Question #7 will be
answered with a definitive “2-thumbs down” in 2016.

e The Governance Committee will be presented information suggesting decision-making should progress
to the final “Adjust” stage of the adaptive management cycle.

NOTE: Further work is required at the technical level of the Program in 2015 to address the true intent of

Priority Hypothesis TP1 and to figure out how best to analyze Program data to evaluate the relationship
between in-channel and off-channel habitat selection and use by terns and plovers.
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8. Does forage availability limit tern and plover productivity on the central Platte River?

How does this Big Question relate to Program priority hypotheses?

Priority hypotheses T2 and P2 states that flows less than 800 cfs from May — September limit the number
of prey fish for least terns and invertebrates for piping plovers. As a result of limited forage availability,
population productivity of terns and plovers would be constrained.’

2014 Assessment for BQ #8:

o | east tern and piping plover productivity has been high over the period 2001-2014. ' =

o This high level of productivity has been sustained even in years of extremely low flow.

¢ During the time period 2001-2013, over 78% of least tern chicks fledged when flows were <800cfs.

o Most nest failures and chick mortalities can be attributed to predation, adverse weather and high-flow
events.

o Results of regression analyses relating flow to forage fish abundance indicate forage fish abundance
increases as flows decrease.

¢ We found weak evidence that tern foraging success increases with flow. However, the effect size was
not very large and higher flows had similar negative influences on capture success as lower flows.

o \We estimate that at flows of 1,766cfs and 200cfs, the tern forage base in the CPR could support 2 to 9
times the number of breeding pairs observed in the CPR, respectively.

What the science says:

o If forage availability limited productivity, we would expect this would impact least tern chicks most
severely.

e Intensive monitoring data collect from 2001-2013 shows that of 471 broods monitored, 362 broods
fledged at least one chick, 48 resulted in an unknown status and 61 failed. Of these 61 broods that
failed, 34 had an unknown cause of failure, 8 failed due to weather, and 19 failed due to predation. Of
the 423 (362 + 61) broods that had a known fate (i.e., ‘fledged’ or ‘failed”), 419 included records of the
number of chicks that hatched and fledged. These 419 broods produced 947 chicks, of which 738 [78%]
chicks fledged. Of 419 broods, 315 had fates determined when the flow was <800 cfs. These 315 broods
produced 703 chicks, of which 550 [78%] chicks fledged.

e There is a weak or no relationship between flow and tern foraging success.

We estimate the central Platte River could sustain >9 times the numbers of tern family units as has been
observed to date.

Despite several years of data collection and the availability of a rather large set of data, we have been unable
to establish a relationship between forage fish abundance and discharge. Similar to Chadwick and
Associates (1992), a vast majority (>80%) of fish captured in open channel areas where least terns forage
were deemed suitable forage for least terns.® Average forage fish density across all samples, sites and years
was 2,438 fish/acre which is similar to what was reported in the Program’s Foraging Habits Study.® The
Foraging Habits Study found abundance and diversity of forage fish and tern foraging success was higher
at riverine than sandpit sites which would indicate the river likely is an important forage source for least
terns. The study also revealed that forage fish abundance at least tern foraging sites and random locations
were similar which would indicate forage abundance was similarly high throughout the river channel. The
Foraging Habits Study also revealed least terns frequently traveled distances of 6 miles to forage which
would make a wide range of habitats, water conditions, and a large quantity of forage fish available to least
terns while foraging.
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In 2015, the EDO analyzed the Water Districts’ forage fish data in conjunction with USGS flow data, the
Program’s tern/plover foraging habits study data, and the Program’s productivity data to provide insight on
relationships between flow, forage fish availability and tern foraging success and productivity.® We also
used the Districts’ forage fish data and a review of literature to develop a bioenergetics approach to estimate
numbers of least tern family units (2 adults and 3 chicks) the AHR could support at various flows. We used
a weight of evidence approach, several sources of data, and multiple lines of evidence and found:

o we found no evidenced least tern productivity was negatively influenced by low flow events (Figure
1), and

o forage fish abundance decreases as mean daily flows increases (Figure 2),

e we were unable to establish any strong relationships between fish density and flow and tern plunge and
fish capture rates,

o the number of family units the forage fish population in AHR could potentially support was maximized
at 200cfs with an estimated 903 family units supported, which is >9 times the maximum number of
breeding pair observed to date (Figure 3).

As such, our results indicate one should reject priority hypothesis T2 and sub-hypothesis T2a as well as the
notion least tern productivity is negatively influenced by flows below 800cfs articulated in the Program’s
associated Big Question.
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Figure 1. Results from data analysis showing the relationship between flow and tern productivity. Note the grey “+”
signs shows the proportion of chicks that fledged for each brood (i.e., number of fledglings/number of eggs that
hatched). Note the green line shows that most broods experienced flows less than 800 cfs in the 7 days before they
fledged or failed.
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Figure 2. Regression model (Eq. 3.1-3.2) showing the Flow (m’s™)

relationship between expected forage fish density| Figure 3. Numbers of least tern family units (defined as
(1/112.5 m?) and average daily flow the day seining| 2 adults + 3 chicks) the prey fish population in the
occurred (posterior median = solid black line; 95% Cls| Program Associated Habitat Area could potentially
= dashed black lines). support.

We estimate with confidence that:

Productivity, as measure by the percentage of chicks that fledge is high within the AHR.

Most mortality of least tern chicks can be attributed to predation and adverse weather or high-flow
events.

There is no causal link between flow and invertebrate forage populations for piping plovers.
Productivity of piping plovers is also high.

If forage availability does become limiting, intensive nest and brood monitoring being implemented
during the first increment should detect increased rates of unknown causes of confirmed (dead chick)
mortality which may indicate a need to revisit BQ #8.

Given observed least tern productivity numbers?, forage fish abundance numbers, foraging success rates,
and our bioenergetics approach for evaluating the hypothesis, there currently is no evidence that abundance
of forage fish within the central Platte River limits least tern productivity so long as there is at least some
flow, albeit <200cfs, in the channel. During years when 0 cfs flows are recorded at gaging stations
downstream of NPPD’s Kearney Canal Diversion, forage fish populations above the diversion and in other
river segments with a consistent supply of water from canal return flows appear to allow the central Platte
forage fish populations to rebound quickly once flows return to the river.

What do we still need to know?

Invertebrate densities within habitats occupied by plover chicks.

Plover population levels the invertebrate forage base can support in the AHR. This would involve
answering the question: At what population size would plovers be limited by forage availability?
How central Platte River tern and plover growth rates compare to other systems.
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The Program has collected invertebrate samples at in-channel and off-channel sites during 2009, 2010, and
2012-2014. Preliminary indications are that small and large invertebrates are more abundant on sandbars
than sandpit sites. Final analyses and results of these efforts will be reported in 2015. However, based on
observed plover productivity numbers!? and invertebrate data collected to date, there is no evidence that
invertebrate abundance within the central Platte River currently limits plover productivity.

While we feel it could be beneficial to continue to continue baseline monitoring of invertebrate and forage
fish abundance and diversity in the central Platte River as has been done in the past, at this time there is no
evidence to warrant implementing system-wide monitoring protocols. In order to test our assumptions and
fully evaluate tern and plover response to forage abundance throughout the Program Associated Habitat
Area, additional protocols and a systematic approach, such as sampling at Program anchor points, would
be needed. Sampling efforts would also need to be expanded to include the wide range of discharges
observed during the May-September time period to provide a larger data set of forage abundance at different
river discharges and to capture a broader forage response to discharge related to both forage recruitment
and availability as tern and plover forage. Evaluating tern and plover response to forage abundance would
also require capturing and weighing chicks on multiple occasions to establish the relationship between
growth rates and forage fish abundance. At this time, Program participants have agreed these additional
expenses, efforts, and risk of injury to chicks are not warranted as it appears forage abundance is adequately
high to support the central Platte population of terns and plovers.

Answering BQ #8 during the First Increment:

¢ Remaining uncertainties are not likely to change the tern assessment for BQ #8; the plover assessment
is forthcoming.

e A report has been prepared that examines relationships between flow and forage fish abundance and
tern foraging success and productivity within the AHR. A similar report will be developed in 2015 for
plovers.

e Once peer reviews are complete, Program staff expect Big Question #8 to be answered with a definitive
“two thumbs down”.

o The Governance Committee will be presented information suggesting decision-making should move
into the final stage of adaptive management, “Adjust”.
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9. Do Program flow management actions in the central Platte River avoid adverse
impacts to pallid sturgeon in the lower Platte River?

How does this Big Question relate to Program priority hypotheses?

It is hypothesized that Program water management actions, such as diverting excess to target flows for
retimed release, will result in a measurable change in stage in the lower Platte River and thus affect pallid
sturgeon habitat suitability.™

2014 Assessment for BQ #9:

e Stage change study analyses concluded relative change in habitat due to = =
Program water management activities would be very small to undetectable and
thus these changes should not provide additional stress to the pallid sturgeon population.

e The greatest potential for negative habitat impacts would occur when lower Platte River
discharges are low (4,000 — 6,000 cfs) but central Platte River discharges are high enough that
flow could be diverted into storage for retiming. Since 1954, these conditions occurred one time
during the spring for two consecutive days and 37 times during the fall with 26 of the instances
lasting three consecutive days or less. Impacts can be avoided through development of operational
rules that prohibit Program diversions when lower Platte River discharges fall below 4,000 cfs.

What the science says:

The stage change study scale was the lower Platte River from the Elkhorn River confluence to the Missouri
River confluence, as defined in the Program document. Intensive fieldwork and modeling were conducted
on a smaller study reach from the Highway 50 Bridge to the reclaimed Pedestrian Bridge near Louisville,
Nebraska. Data collection and modeling began in September 2008 and concluded in October 20009.
Performance measures evaluated during the study are provided in the table below.

Performance Measure

Range of Conditions
Evaluated

Given the influence of the
Loup and Elkhorn Rivers on

Water depth and velocity between 3,700 — 40,000 cfs lower Platte flows, water
% of Program water reaching Louisville management activities in the
Changes in habitat classifications lower Platte, flow

(slackwater, flat, riffle, run, isolated between 3,700 — 40,000 cfs

attenuation, and their size and
pool, plunge)

timing, the study concluded
Program water management

Number of days below 4,000 cfs @ Louisville

(Dry Conditions Analysis) A
Range of flows below 4,000 cfs @ Louisvile | 2Ctivities would not have a
(Dry Conditions Analysis) _statlstlcally significant
Number of consecutive davs below 4,000 cfs @ Louisville impact on lower Platte flows
Y (Dry Conditions Analysis) or on the type or availability

of pallid sturgeon habitat (as
defined only by the study’s habitat classifications).* Stage change study analysis of historic reach gains
and losses showed that not all flow reaching Grand Island is translated downstream to Louisville and that
predicted changes in discharge due to Program water management activities is likely within the range of
gage uncertainty.

We estimate with confidence that:

At the request of Program participants, the study authors conducted a Dry Conditions Analysis as a kind of
“worst case scenario” to determine how the stage change study tool might be used to evaluate Program
water management activities at a time of excess flow in the central Platte but low flow in the lower Platte.*®
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The gage period of record (1954 to current) was analyzed during the spring and fall to identify incidences
when flows were above target at Grand Island, the Program could divert some portion of that excess, and
flows were simultaneously in the 4,000-6,000 cfs range at Louisville. Assuming habitat connectivity is
important for pallid sturgeon and that connectivity declines below 4,000 cfs, this analysis identified one
incidence during the spring and 37 incidences during the fall when flows were low in the lower Platte but
high enough to divert flow in the central Platte. The duration of these conditions ranged from two to fourteen
days with 27 of the incidences lasting three days or less.® If the Program determines that short-term impacts
to connectivity could be problematic, operational rules for Program water projects could prohibit diversions
when lower Platte River discharges fall below some minimum threshold.

What do we still need to know?

The general conclusion of the stage change study is that Program water management will not result in
measurable changes on flow in the lower Platte River and thus little change to the amount of habitat
available to pallid sturgeon.r” However, given that short-term connectivity could be problematic under
certain, but infrequent hydrological conditions, and assuming the biological significance of habitat
connectivity for pallid sturgeon®® above 4,000 cfs, the study tool could be used by the Program to implement
proactive measures (e.g. altering excess-to-target-flow diversion timing or duration) to prevent potential
negative impacts on habitat connectivity. Use of the tool for this purpose would be greatly enhanced if
additional data were collected and analyzed regarding what defines pallid sturgeon habitat in the lower
Platte and how that habitat is being utilized.

Answering BQ #9 during the First Increment:

The Program’s stage change study serves as the best source for synthesized reference data for this question.
The final stage change study report was peer reviewed and accepted by the Governance Committee and
was used to develop the 2014 assessment. Accordingly, Program staff consider Big Question #9 to be
answered with a definitive “two thumbs up” and recommend the Governance Committee move into the
final “Adjust” stage of adaptive management for this question.

In what ways might the Program adjust?

1) The stage change study is a technical tool that can now be used by the Program to evaluate the potential
impacts of Program water management actions on stage in the lower Platte. For example, the stage
change study can be used to evaluate different operational scenarios for the J-2 re-regulating reservoir.

2) Further Program actions for the pallid sturgeon (for example, pallid sturgeon habitat use/selection
research®) are a policy decision that is the sole discretion of the Governance Committee. The U.S. Fish
and Wildlife Service maintains the GC needs to address, at the policy level, perceived disagreement
between the AMP management objective of “avoid adverse impacts from Program actions on pallid
sturgeon populations” and the stated Program goal of “testing the assumption that managing flow in
the central Platte River also improves the pallid sturgeon’s lower Platte River habitat.”*
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10. How do Program management actions in the central Platte River contribute to least

tern, piping plover, and whooping crane recovery?

How does this Big Question relate to Program priority hypotheses?

It is hypothesized that restoring land into five habitat complexes of roughly 2,000 acres each and applying
Program management actions that influence those complexes will result in positive effects on the target
bird species that will help lead to recovery.?

2014 Assessment for BQ #10:

e Program implementation is considered a contribution to the recovery of the target species. =
A clearer picture of the magnitude of that contribution to the overall health of the
populations of the three target bird species will emerge closer to the end of the First Increment.

What the science says:

Since 2007, the Program implemented its Land Plan, Water Plan, and Adaptive Management Plan
components. The Program is the Reasonable and Prudent Alternative for the U.S. Fish and Wildlife
Service’s Final Biological Opinion on the Platte River and is being implemented to secure “defined benefits
for the target species and their associated habitat to assist in their conservation and recovery”.?? Thus,
implementation of Program management actions itself is considered a contribution toward recovery of the
target species. Highlights of successful implementation thus far include:

e Acquisition of over 10,000 of the Program’s First Increment Land Objective of 10,000 acres. This
acreage objective is considered a “floor” so additional acquisition may occur over time.

e Habitat restoration including channel widening, in- and off-channel tern/plover nesting habitat
construction and management, vegetation management, and other related activities at five Program
habitat complexes.

e Implementation of FSM “Proof of Concept” activities at the Elm Creek and Shoemaker Island
Complexes.

e Sediment augmentation pilot-scale management actions at the Plum Creek and Cottonwood Ranch
Complexes.

o Flow consolidation management action at the Cottonwood Ranch Complex.

Additionally, the Program is engaging with entities working with the three target bird species in other river
systems and locations to develop a strategy for assessing the significance of Program management actions
and the resulting bird response on the overall populations of all three species. Activities include:

e Serving as a “Core Partner” in the Whooping Crane Tracking Partnership, a migratory range-wide
telemetry study of whooping cranes.

e Serving as a member of the Working Group for development of an Interior Least Tern Metapopulation
Model.
Participating in range-wide meetings on the status of the piping plover.

e Urging development of life-history based Conceptual Ecological Models (CEM) for all three bird
species, and contributing to the development of those CEMs.

What do we still need to know?

Data collection related to the larger-scale items above is only in the early stages, and any analysis of data
such as that collected through the whooping crane telemetry project will produce speculative conclusions.
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Analyzing data relative to this Big Question will only prove fruitful toward the end of the First Increment,
so Program involvement in data collection and developing CEMs for the target bird species will continue
until enough data is collected and analysis procedures are specified in a way that will shed more objective
light on this question and the associated hypothesis.

In 2013 the ISAC recommend updating the wording of this Big Question to read “How do Program
management actions in the central Platte River cumulatively contribute to least tern, piping plover, and
whooping crane recovery?” to provide a more direct link to priority hypothesis S-1 in the AMP. This will
be addressed in a future State of the Platte Report.

Answering BQ #10 during the First Increment:

What constitutes recovery of the interior least tern, piping plover, and whooping crane?

Addressing this question by developing objective, quantifiable performance measures will continue to be a
priority during the First Increment.

What contribution does the central Platte make to overall recovery of the three target bird species?

As above, developing objective, quantifiable performance measures to address this question remains a First
Increment priority. However, as per the Final Program Document, implementation of the Program is itself
considered a contribution toward recovery of the target species.
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11. What uncertainties exist at the end of the First Increment, and how might the
Program address those uncertainties?

How does this Big Question relate to Program priority hypotheses?

The intent of this Big Question is to serve as “parking lot” for major scientific and technical uncertainties
that remain unanswered toward the end of the First Increment. These “unanswered questions” may be Big
Questions that still remain unanswered, or secondary uncertainties that were not sequenced as priorities
during the First Increment, or they may be new questions revealed during the course of implementation of
the AMP during the First Increment.

e A list of existing and/or new unanswered questions will be maintained throughout the First
Increment to set the stage for evaluation during the Second Increment.

2014 Assessment for BQ #11: }

What the science says:

No major scientific or technical uncertainties were added to this list as a result of Program implementation
and associated data collection and analysis in 2014. Consideration will be given to adding uncertainties to
the list in 2015 if necessary. A sample list of existing priority hypotheses not intended, at this point, to be
addressed during the First Increment is presented in the table below as a placeholder for potential Second
Increment uncertainties to be logged as they are identified. This list will continue to change and grow
during the course of the First Increment.

Implementation — Program Management Actions and Habitat
PP-4: Higher water surface elevations resulting from raised river bed elevations can
generate measurable increases in the elevation, extent, frequency, and/or duration of
growing-season high water tables in wet meadows within 3,000 feet of the river.
Effectiveness — Habitat and Target Species Response
WC-2: Whooping cranes prefer palustrine wetlands to river channel, based on known
migratory stopover habitats. Whooping crane use of the central Platte River study
area during migration seasons will increase proportionately to an increase in
palustrine wetlands.
PS-3: Non-Program actions (e.g. harvest, stocking, Missouri River conditions)
determine the occurrence of pallid sturgeon in the lower Platte River.
Larger Scale Issues — Application of Learning
What uncertainties exist at the end of the Second Increment, and how might the
Program address those uncertainties?
Potential Second Increment Big Questions, including existing broad and priority hypotheses from the AMP that
could serve as the foundation for additional questions in the Second Increment.

WM-2, 3, 4,
8a

WC3

PS-11

N/A

Answering BQ #11 during the First Increment:

This question is directed back at the GC to ensure there is open communication between the GC and the
technical representatives of the Program. The purpose of this Big Question is to keep a running list of
scientific and technical questions the GC needs to have addressed to inform management decision-making.
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APPENDIX A

Independent Scientific Advisory Committee (ISAC) Comments and
Executive Director’s Office (EDO) Responses
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APPENDIX B

Technical Advisory Committee (TAC) Comments and Executive
Director’s Office (EDO) Responses
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APPENDIX C

Tier 1 Priority Hypotheses & Associated X-Y Graphs
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Implementation — Program Management Actions and Habitat

1. Will implementation of
SDHF produce suitable
tern and plover riverine
nesting habitat on an
annual or near-annual
basis?

Flow #1: 1 the
variation between
river stage at peak
(indexed by Q1.5
flow @ Overton)
and average flows
(1,200 cfs index
flow), by 1 the
stage of the peak
(1.5-yr) flow
through Program
flows, will 1 the
height of sandbars
between Overton
and Chapman by
30% to 50% from

existing conditions.

Flow magnitudes and
channel compilations are
insufficient to generate bars
high enough to provide
habitat for ILT and PP. Bars
may become quickly
vegetated, making them
poor habitat for target
species. Bars can be
created or maintained by
mechanical or other means.

Difference in river stage between index flow of 1,200 cfs
and Q1.5 peak flow between Overton and Chapman (ft)

Flow 1: Increasing river stage variation will

increase sand bar height

1.2 ---

0.8 f---

With proposed balanced
sediment budget and
mechanical actions

Existing channel conditions
(no mechanical actions)

1,200

5,000 8,000

Q5 for a given flow regime in main channel (cfs)

Increasing the variation between river stage at peak flow (indexed by Q, 5 flow
at Overton) and average flows (1,200 cfs index flow), by increasing the stage
of the peak (1.5-yr) flow through Program flows, will increase the height of
sand bars between Overton and Chapman by 30% to 50% from existing
conditions, assuming balanced sediment budget.
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Implementation — Program Management Actions and Habitat

Flow #3: 1 1.5-yr Q
with Program flows will
1 local boundary shear
stress and frequency
of inundation @
existing green line
(elevation at which
riparian vegetation can
establish). These
changes will 1 riparian
plan mortality along
margins of channel,
raising elevation of
green line. Raised
green line = more
exposed sandbar area
and wider unvegetated
main channel.

2. Will implementation of
SDHF produce and/or
maintain suitable
whooping crane riverine
roosting habitat on an

Insufficient Program
flows to adequately
increase shear stress on
banks. Plant mortality
can be achieved by other
means.

Flow 3: Increased peak (1.5 yr) flow = raised green line (the

lowest elevation at which vegetation can establish on river banks and sand

bars) = more exposed sand bar area and wider unvegetated
main channel.

o
3

o
3

stage of index flow at 1,200 cfs (feet)
IS
3

Elevation of riparian plant survival (green line) above

200 5,000 8,000

Q1.5 in main channel at Overton (cfs)

Increasing the 1.5-yr peak flow regime (indexed by Q, 5 flow at Overton) with
Program flows will increase the local boundary shear stress and frequency of
inundation at the existing green line (elevation at which riparian vegetation
can establish). These changes will increase plant mortality along the margins
of the channel, raising the elevation of the green line. A raised green line
results in more exposed sand bar area and wider unvegetated main channel.

annual or near-annual
basis?

Flow #5: 1 magnitude
and duration of a 1.5-
yr flow will 1 riparian
plan mortality along
the margins of the
river. There will be
different relations
(graphs) for different
species.

Insufficient Program
flows to adequately
increase shear stress on
banks. Plant mortality
can be achieved by other
means.

Flow #5: Increased magnitude and duration of flow
increases riparian plant mortality

15 days g ¢ ys

1 day

' '

! ! 1 hr
3 yrold

T T

1 1
2 yrold

1 1
1 yrola

Flow magnitude ne

Increasing magnitude and duration will increase riparian plant mortality along
the margins of the river. There will be different relations (graphs) for different
species.
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Implementation — Program Management Actions and Habitat

Is sediment augmentation
necessary for the creation
and/or maintenance of
suitable riverine tern,
plover, and whooping
crane habitat?

Sediment #1:
Average sediment
augmentation near
Overton of 185,000
tons/yr. under existing
flow regime and
225,000 tons/yr. under
GC proposed flow
regime achieves a
sediment balance to
Kearney.

Augmentation greater
than or less than 225,000
tons/year is needed to
balance the sediment
budget and increase
exposed bar area. There
is no sediment
imbalance. Exposed bar
area or occurrence of
braiding will not be
affected by increased
sediment. Sediment
balance is insignificant
except in local instances.
Satisfactory bar areas
can be created and
maintained through
strictly mechanical
actions.

Sediment 1: Sediment augmentation
balances the sediment budget.

surplus Balanced sediment : ’
budget thresholds 3 P 4 s
under existing and ! ’ ’
proposed flow regime ] ’ ,

: s ’
: 7’ 7/
4 # Proposed flow regime
K4

kil 7, 4

S 0 ,

= A

= / R

£ balanced Objective L i

z g

5 Existing flow regime ¢/ 7

8 g ame ,

2 ’ v

d 7/
d 7/
' /7
' d
7/ 7/
i 7/ 7/
deficit ’ P
/7 7

185,000 t/y 225,000 tly

Average annual sediment augmentation near
Overton (tons/year)

Sediment augmentation near Overton to 185,000 tons/yr under existing flow
regime and 225,000 tons/year under the Governance Committee proposed
flow regime achieves a sediment balance to Kearney.
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Implementation — Program Management Actions and Habitat

4. Are mechanical channel
alterations (channel
widening and flow
consolidation) necessary
for the creation and/or
maintenance of suitable
riverine tern, plover, and
whooping crane habitat?

Mechanical #2:
Increasing the Q1.5 in
the main channel by
consolidating 85% of
the flow, and aided by
Program flow and a
sediment balance,
flows will exceed
stream power
thresholds that will
convert main channel
from meander
morphology in
anastomosed reaches,
to braided morphology
with an average
braiding index > 3.

Higher stream power
(higher 1.5 yr. Q and/or
more consolidation of
side channels) needed to
convert channel to
braided morphology.
Lower stream power will
convert channel to
braided morphology.

0.1

Channel Slope

0.00005

Mechanical (channel manipulation) 2: Stream
power determines braided channel morphology
(this focuses on channel consolidation rather
than increased releases)

Proposed sediment
regime (balanced
sediment budget) with
mechanical actions

braiding

\

Existing sediment regime
with no mechanical
actions

meandering

Q1.5 in main channel

Increasing the Q1.5 in the main channel by consolidating 85% of the
flow, and aided by Program flow and a sediment balance, flows will
exceed stream power thresholds that will convert the main channel from
a meander morphology in anastomosed reaches to a braided
morphology with an average braiding index greater than 3.
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Effectiveness — Habitat and Target Species Response

5. Do whooping cranes
select suitable riverine
roosting habitat in
proportions equal to its
availability?

WC1: Whooping
crane use will increase
as function of Program
land and water
management activities.

Whooping crane use will
not increase as function
of Program land and
water management
activities.

WC 1. Whooping Crane use will increase as function of

Program land and management activities.

b
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Program activities

a. The amount of whooping crane use days will increase as Program activities
increase.

b.  Whooping crane use days will not increase with Program activities.

ays on the central

WC Use d
Platte

Analysis and consideration will be needed to investigate Program activities and non
Program activities (e.g., Trust land management). Analysis could also be done on

a bridge segment basis as well as a system basis.

WC3: Whooping
crane use is related to
habitat suitability. The
prediction of habitat
suitability for whooping
crane in channel
habitat as a function of
water depth (preferred
depth?) and channel
width (define as wetted
width, open width,
other?).

Whooping crane use is
not related to habitat
suitability. The prediction
of habitat suitability for
whooping crane in-
channel habitat is not a
function of water depth
(preferred depth?) and
channel width (define as
wetted width, open width,
other?).

WC 3. Whooping crane use is related to habitat suitability

WC use
~
7

Suitability as a function of water depth and
channel width (weighted usable area)

The prediction of habitat suitability for whooping crane in channel

habitat as a function of water depth and unobstructed channel width.

FWS Instream flow recommendation for fall and spring whooping

crane migration season is 2,400 cfs. Farmer et al. estimates that peak

suitability is achieved at 1700 cfs.
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Effectiveness — Habitat and Target Species Response

6. Does availability of
suitable nesting habitat
limit tern and plover use
and reproductive success
on the central Platte
River?

T1: Additional bare
sand habitat will 1
number of adult least
terns.

P1: Additional bare
sand habitat will 1
number of adult piping
plovers.

Bare sand is not
currently limiting number
of adults.

T1: Additional bare sand habitat will increase the number
of adult least terns.

300

Pits
200 River

100

Number of adult least terns

0 1000

Amount of bare sand (Acres)
as measured at 1200 cfs

Green line is island densities from central Platte constructed islands using only years when
birds were present on islands densities would be approximately half this if we use all years
islands were present.

Black line using estimated acres and 96 bird average on 81 acres of sandpits last 4 years
Red line is bare sand not currently limiting so additional acres has no effect

P1. Additional bare sand habitat will increase the number of
adult piping plover.

-
N
o

River Pits

Number of adult piping plovers

0 350
Amount of bare sand (Acres)
as measured at 1200 cfs

Green line is island densities from central Platte constructed islands using only years when
birds were present on islands densities are approximately half this is we use all years islands
were present.

Black line using estimated acres and 30 bird average on 81 acres sandpits last 4 years

Red line bare sand not limiting so additional acres no effect
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Effectiveness — Habitat and Target Species Response

Are both suitable in-
channel and off-channel
nesting habitats required
to maintain central Platte
River tern and plover
populations?

P1: Interaction of

river and sandpit
habitat.

ILT and PP show no
preference for the river
over sandpits.

TP 1. There is an Interaction of river and
sandpit habitat.

Number of nesting pairs on river islands

Number of nesting pairs on sandpits

Acres of bare sand nesting substrate
on river

As river habitat increases, additional birds will 1) move into the region,
and birds will continue to use the sandpits at current number or 2)
move from sandpits to the river.

The relationship between use and location (river, sandpit) may
indicate a relative preference for nesting location.
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Effectiveness — Habitat and Target Species Response

8. Does forage availability
limit tern and plover
productivity on the central
Platte River?

T2: Tern productivity
is related to the
number of prey fish
(<8 inches) and fish
numbers limit tern
production below 800
cfs from May-Sept.

Prey fish do not limit tern
production at 799 cfs or
tern production is limited
by summer flows of < 50
cfs.

T2. Tern productivity is related to the number of prey fish
(<8 inches) and fish numbers limit tern production below
800 cfs from May-Sept.

Fish not limiting
tern productivity
once past a

lower threshold

Fish limit tern
production below
800 cfs

Temn Productivity

Current Conditions

Number of Fish

temperature

P2: Plover productivity
is related to the
number of suitable
macroinverts and
macroinverts limit
plover production
below 800 cfs from
May-Sept.

Macroinverts do not limit
plover production at 799
cfs or plover production
is limited by summer
flows of < 50 cfs.

P2. Plover productivity is related to the number of suitable
macroinverts and macroinverts limit plover production
below 800 cfs from May-Sept.

Macroinverts not
limiting plover
productivity once past
a lower threshold

Macroinverts limit
tern production
below 800 cfs

Plover Productivity

Current Conditions

Number of Macroinverts

he prey base, plover
er p n.

nutrients, ambient air
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Effectiveness — Habitat and Target Species Response

9. Do Program flow
management actions in
the central Platte River
avoid adverse impacts to
pallid sturgeon in the
lower Platte River?

PS2: Program water
management will result
in measurable
changes on flow in the
lower Platte River.

Program water
management will result in
statistically insignificant
changes on flow in the
lower Platte River.

PS 2: Program water management will result in measurable
changes on flow in the lower Platte River.

Relative flow rate in Lower Platte

Undetectable until a
lower threshold

Range of Program flow
management

Undetectable until a

higher threshold

Relative flow (cfs) in central Platte due to Program flow
management

Program flow management results in measurable change in the lower Platte flows.
The probability of detecting flow changes in the lower Platte as a result of Program

water management activities (e.g., new depletions plans, summer flow augmentation)

is improbable.

Program pulse flow management will have the greatest chance of resulting in
measurable changes in the lower Platte.
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Larger Scale Issues — Application of Learning

10. Do Program management
actions in the central
Platte River contribute to
least tern, piping plover,
and whooping crane
recovery?

Sib: Program land
management
actions (i.e.
restoration into
habitat complexes)
will have a
detectable effect on
target bird species’
use of the
associated
habitats.

Cannot detect a significant
effect on indicators.

S1b Program land management actions (i.e.,
restoration into habitat complexes) will have a
detectable effect on target birds species use of the
associated habitats

Habitat Complexes
——————————— >
No detectable change

1

No detectable change

No detectable change
First Increment

Target bird species use of the central Platte

9,200 acres

Achieving habitat features on Program lands with characteristic
approximating the guidelines in Table of the Land Plan (Habitat Complexes)
and the Mgt. Joint Study will be an efficient and biologically effective long-
term land conservation and management strategy on the Platte River for the
target bird species. Overall habitat complex approach

Distribution — 3 complexes distributed throughout study reach

Location — 6,400 ac above Minden; 2,800 ac below Minden

Channel — 2 miles long; 1,150 ft channels (overall 30% increase in channels
>750 ft); maintained by clear/level/pulse approach

Wet Meadows — 640 ac per complex (10% increase in central Platte region)
Buffers — Up to 0.5 miles wide but may be variable

Restoration — At least 50% of land would undergo restoration

11. What uncertainties exist at
the end of the Second
Increment, and how might
the Program address
those uncertainties?

N/A

N/A

N/A
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PRRIP Habitat Suitability Criteria

Whooping Cranes & Interior Least Terns/Piping Plovers
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DISCLAIMER: Preliminary Habitat Suitability Criteria were based on an evaluation of Cooperative
Agreement and Program whooping crane data collected between 2001 and spring 2011 and generally were
set to incorporate 90% of whooping crane observations. These criteria are subject to revision based on
Program evaluation of future monitoring and research data.

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Whooping Crane Habitat Suitability Criteria Descriptions

Terminology for Quantifying Whooping Crane Habitat Availability

Obstruction — Object >1.5 meters above ground level at a reference point or the waterline for
wetted areas.

Unobstructed Channel — Along a line perpendicular to the channel that extends from obstruction

to obstruction and passes through a reference point, the unobstructed channel is the area that lies

between the vegetation lines of the island or bank that contain the obstructions that lie on the line
and on each side of the reference point.

Disturbance Feature — Road, town, residence, out-building, etc. that may influence whooping
crane use of an area. Bridges are an in-channel disturbance feature only.

Benchmark Flows — To be determined by the Program’s Technical Advisory Committee. Year-1
Assessment will be conducted @ 1,700cfs, 2,400cfs, and observed flows.

Whooping Crane In-channel Minimum Habitat Suitability Criteria (Appendix 1)

Nook~wdE

Channel Depth <8 inches

Suitable Channel Area >40% of the channel <8 inches or bare sand
Distance to Disturbance Feature >160 feet and >1,320 feet (¥4 mile) from a bridge
Distance to Obstruction >75 feet

Unobstructed Channel Width >280 feet

Wetted Channel Width >250 feet

Unobstructed View Width >330 feet

Channel Depth

>

>

Definition — Depth of channel from the surface of the water to the bed of the channel at benchmark
and observed flows.

Criterion — Channel areas <8 inches deep at benchmark and observed flows are habitat if the areas
meet all additional in-channel minimum habitat criteria.

Suitable Channel Area

>
>

Definition — Proportion of the channel <8 inches deep or bare sand.

Criterion — Areas where >40% of the channel is <8 inches deep or bare sand at benchmark and
observed flows are habitat if the areas meet all additional in-channel minimum habitat criteria.

Distance to Disturbance

>
>

Definition — Distance from a point in any direction to the nearest disturbance feature.

Criterion — Areas within individual channels that are >160 feet from all disturbance features and
>1,320 feet (%2 mile) from a bridge are habitat if the areas meet all additional in-channel minimum
habitat criteria.
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Distance to Obstruction

» Definition — Distance from a point in any direction to the nearest obstruction (Figure 1).

Figure 1. Distance to Obstruction

> Criterion — Areas within individual channels that are >75 feet from an obstruction are habitat if the
areas meet all additional in-channel minimum habitat criteria.

Unobstructed Channel Width

» Definition — Measured width of the unobstructed channel at benchmark or observed flows (Figure
2). Unobstructed channel width measurements start and end at the vegetated portion of islands or
banks containing the obstruction in either direction from the reference point (i.e., unobstructed
channel width does not extend beyond vegetated bank lines). Unobstructed channel width includes
bare sand areas and vegetated sandbars that do not contain an obstruction that lies on a line running
perpendicular to the channel.

Figure 2. Unobstructed Channel Width

> Criterion — Areas with unobstructed channel widths >280 feet at benchmark or observed flows are
habitat if the areas meet all additional in-channel minimum habitat criteria.
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Wetted Channel Width

» Definition — Distance within the unobstructed channel that is covered by water at benchmark or
observed flows (Figure 3). Wetted channel width measurements exclude bare sand and vegetated
sandbar areas within the unobstructed channel.

Figure 3. Wetted Channel Width

> Criterion — Areas with wetted channel widths >250 feet at benchmark or observed flows are habitat
if the areas meet all additional in-channel minimum habitat criteria.

Unobstructed View Width

» Definition — Along a line perpendicular to the channel that extends from obstruction to
obstruction and passes through a reference point, the unobstructed view width is the distance
between the obstructions (Figure 4). Unobstructed view width includes all island/bare sand,
vegetated sandbars, and banks between the first obstruction on either side of the reference point.

Figure 4. Unobstructed View Width

» Criterion — Areas with unobstructed view widths >330 feet at benchmark or observed flows are
habitat if the areas meet all additional in-channel minimum habitat criteria.
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Whooping Crane Off-channel Minimum Habitat Suitability Criteria (Appendix 2)
1. Area <3.5 miles of main channel or <2 miles of side channel

2. Landcover Type and Structure
i.  Corn, soybean, alfalfa, wheat, grassland, wet meadow, and palustrine wetland

1. Suitable grassland acres determined by visiting a sample of sites
2. Suitable cropland acres determined by reports of percent of crop fields harvested prior to
the migration season

ii.Wet Meadow Criteria

1. Wet Meadow Working Group (WMWG) identified potential wet meadow areas
2. Habitat availability assessment contractor classify all grassland types as grassland
i. Identified grasslands that conform to the Program’s Wet Meadow Habitat Guidelines
(Appendix 3) and meet all Program WC Minimum Habitat Criteria will be classified
as whooping crane wet meadow habitat by the habitat availability assessment
contractor; however, the WMWG will make the final determination of whooping
crane wet meadow areas on a site-by-site basis.
iii.  Palustrine Wetland Criteria (Roost Habitat)

1. >5 acres of water area <18 inches deep

2. >25% of the water area <12 inches deep

3. atleast 1 water area that is 500 feet x 500 feet

3. Distance to Obstruction >75 feet
4. Unobstructed View Width >330 feet
Distance to Disturbance Feature >285 feet
Area

» Definition — Program Associated Habitat Area

> Criterion — Areas <3.5 miles of the main channel or <2 miles of side channel or the Platte River
are habitat if the areas meet all additional minimum habitat criteria.

Landcover Type and Structure

» Definition — Landcover types suitable for whooping crane use

» Criterion — Areas of corn, soybean, alfalfa, wheat, grassland, wet meadow, and palustrine wetland
are habitat if the areas meet all additional off-channel minimum habitat criteria.

o Cropland — Suitable acres of cropland will be determined by reducing the total acres by
the proportion of each crop type reported to have been harvested prior to 1 November each
year.

o Grasslands — Suitable acres of grassland will be determined by visiting a sample of
grassland sites and reducing the total acres by the proportion of the sample that were of
unsuitable structure for whooping crane use.

o Wet Meadow — Wet Meadow areas will be delineated by the Program’s Wet Meadow
Working Group. Once an area is classified wet meadow habitat, it will remain wet meadow
until management activities change the landcover type.

o Palustrine Wetland — >5 acres of water area <18 inches deep with >25% of the water area
<12 inches deep and at least 1 water area that is 500 feet x 500 feet.
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Distance to Obstruction

» Definition — Distance from a point in any direction to the nearest obstruction (Figure 5).

Figure 5. Distance to Obstruction

> Criterion — Areas that are >75 feet from an obstruction are habitat if the areas meet all additional
off-channel minimum habitat criteria.

Unobstructed View Width

» Definition — Along a line passing through a reference point in any direction, unobstructed view
width is the distance between obstructions (Figure 6). Unobstructed view width includes the area
between the first obstruction on each side of the reference point.

Figure 6. Unobstructed View Width

> Criterion — Areas with unobstructed view widths >330 feet are habitat if the areas meet all
additional off-channel minimum habitat criteria.

PRRIP 2014 State of the Platte Report 51






~N o O B

PRRIP — ED OFFICE DRAFT 05/29/2015

Distance to Disturbance Feature

» Definition — Distance from a point in any direction to the nearest human disturbance feature (Figure
7).

Figure 7. Distance to Disturbance Feature

Criterion — Areas that are >285 feet from a disturbance feature are habitat if the areas meet all additional
off-channel minimum habitat criteria.
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Appendix 1. Percentiles for in-channel habitat metrics collected at whooping crane roost locations on the central Platte River, 2001 — Spring 2011.

Metric 5% |10% | 15% | 20% | 25% | 30% | 35% | 40% | 45% | 50%0 | 55% | 60% | 65% | 70% | 75% | 80% | 85% | 90% | 95% | 100%
Channel Depth (in) 05|11 (17|22 |33 (39|43 |47 |52 |61|69|69|71| 78| 86]|10.1|106|121| 170 | 21.3
Suitable Channel Area 19% | 38% | 45% | 50% | 54% | 59% | 64% | 67% | 68% | 73% | 79% | 81% | 86% | 90% | 94% | 96% | 97% | 99% | 100% | 100%
Distance to Obstruction (ft) 46 | 72 | 98 | 118 | 135 | 135 | 138 | 161 | 190 | 197 | 233 | 249 | 292 | 302 | 328 | 394 | 479 | 584 | 630 787
Unobstructed Channel Width (ft) 212 | 281 | 350 | 390 | 440 | 467 | 521 | 550 | 591 | 620 | 632 | 683 | 714 | 751 | 751 | 813 | 846 | 891 | 950 | 1207
Wetted Channel Width (ft) 208 | 256 | 290 | 328 | 341 | 370 | 402 | 417 | 473 | 493 | 516 | 553 | 571 | 614 | 646 | 652 | 689 | 781 | 868 | 1310
Unobstructed View Width (ft) 253 | 331 | 381 | 472 | 530 | 622 | 666 | 722 | 750 | 766 | 810 | 840 | 878 | 920 | 1031 |1092|1175|1175| 1237 | 1537
Flow (cfs) 94 | 154 | 175 | 220 | 256 | 342 | 427 | 487 | 582 | 698 | 830 | 965 | 1074 | 1161|1183 |1480| 1720|2568 | 3670 | 4240
Sandbar Roost Height (in) 01,01(02|03|0406|08|08|10|10|20|21|24| 34| 36|42 |52| 68| 82 10.2
Average Distance to Obstruction (ft) 173 | 215 | 258 | 272 | 290 | 300 | 335 | 376 | 433 | 448 | 490 | 497 | 530 | 554 | 621 | 650 | 791 | 809 | 1166 | 1351
Channel Openness (acres) 3 4 5 7 8 10 | 13 | 14 | 16 | 17 | 20 | 22 | 27 | 31 | 35 | 37 | 47 | 58 | 126 | 241
Transect Channel Depth (in) 43 | 45 (51|57 |57|60 66| 70| 74|82]| 84|87 | 96]|101|106|115|12.6|148| 172 | 255

Appendix 2. Percentiles for off-channel habitat metrics collected at whooping crane use locations along the central Platte River, 2001 — spring 2011.

Metric 5% | 10% | 15% | 20% | 25% | 30% | 35% | 40% | 45% | 50% | 55% | 60% | 65% | 70% | 75% | 80% | 85% | 90% | 95% |100%
Distance to Obstruction (ft) 33 | 49 | 82 | 164 | 164 | 197 | 210 | 246 | 322 | 328 | 328 | 328 | 361 | 492 | 656 | 820 | 984 | 1312 | 1640 | 4921
Distance to Disturbance (ft) 105 | 164 | 328 | 328 | 361 | 492 | 656 | 820 | 935 | 984 | 984 | 1312|1312 | 1640 | 1640 | 2297 | 2625 | 2625 | 3937 | 5905
Habitat Type Channel Sandbar Corn Soybean Alfalfa Wheat Grassland Wet Meadow  |Palustrine Wetland
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Appendix 3. Initial guidelines for classifying Program Wet Meadow Habitat (Revised by the WMWG 2-15-12)
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Wet Meadow Habitat

Characteristics

When to measure

During land review

Location Within 3.5 miles of main channel or 2 miles of a side channel of the Platte River process
‘Gold Standard’ acreage 240 acres not less than Q.25 mile from potentla_l dlsturbance or appropriately During land review
screened from roads, railroads, occupied dwellings, bridges, etc. process

Distance from
disturbance

Wet meadow habitat areas for whooping cranes will be 2285 feet from a potential
disturbance feature and will conform to the Gold Standard acreage requirements;
sites evaluated by WMWG on a case-by-case basis

During land review
process

Vegetation composition

Manage for native prairie grasses and herbaceous vegetation; mosaic of wetland
(hydrophytic) and upland (non-hydrophytic) plants

Survey after acquisition,
after application of
management, and
annually thereafter

Hydrology

Continuously saturated soils during the WC migration season 2 out of 3 years if
possible

Survey after application of
management and annually
thereafter

Water management

Between February and April, mean monthly groundwater levels are at or above
the ground surface in swales 25% to 75% of the time

Survey after application of
management and annually
thereafter

Topography and soils

Level or low undulating surface with swales and depressions; wetland soils with
low salinity in swales and non-wetland soils in uplands

Survey after acquisition
and after application of
management

Flora and fauna

Supports characteristic aquatic, semi-aquatic, and terrestrial fauna and flora
(especially aquatic invertebrates, beetles, insect larvae, and amphibians)

Survey after acquisition,
after application of
management, and
annually thereafter

Whooping crane habitat
requirements

Size — 640 contiguous acres or more when possible

Unobstructed view area — As far as possible (330 feet = minimum habitat criteria)
Low vegetative structure area — As much as possible

Water area — As much as possible while maintaining wet meadow flora and fauna

During land review
process then evaluate
annually
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DISCLAIMER: These are draft habitat suitability criteria and are subject to revision based on Program
evaluation of monitoring and research data.

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Tern and Plover Habitat Suitability Criteria Descriptions

Terminology for Quantifying Tern and Plover Habitat Availability

e Bare Sand — River island or sandpit site with <20% vegetative cover. Bare sand areas can be
composed of dry sand or gravel substrate and nest furniture may be present.

e Predator Perch — Tree, power line, power pole, etc. >10 feet tall that could be used by an avian
predator to view the potential nesting area.

Tern and Plover In-channel Minimum Habitat Suitability Criteria
8. Suitable Nesting Area — >1/4-acre sandbar >18 inches above river stage @ 1,200cfs.
9. Channel width —>400 feet
10. Water Barrier —>50 feet
11. Distance to Predator Perch —>200 feet

Suitable Nesting Area

» Definition —>0.25-contiguous acres of bare sand 18 inches above river stage @ 1,200cfs with >1.5
acres of exposed bare sand within a ¥2-mile reach of channel.

Figure 1. Suitable nesting area (green) with 21‘.5 aces
of exposed bare sand within a ¥ mile stretch of channel.
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» Criterion — all sandbar areas >1/4-acre in size and >18 inches above river stage @ 1,200cfs are
suitable nesting habitat if there is >1.5 acres of exposed bare sand within a Y4-mile reach of channel

and the areas meet all additional in-channel minimum habitat criteria.

Channel Width

» Definition — Along a line perpendicular to the channel extending through the center of a potential
nesting island, channel width is the entire open-channel area, including sand, which lies between

the vegetation lines of the island or bank on each side of the sandbar.

L)

o 3 [ : -
A

Figure 2. Channel width measured perpndicular to flow
from the center of potentially suitable nesting areas.

» Criterion — Sandbar areas in channels >400 feet wide at 1,200cfs and observed flows are suitable
nesting habitat if the areas meet all additional in-channel minimum habitat criteria. Bare-sand areas
within channels <400 feet wide contribute to the 1.5 acres of bare sand within a ¥-mile reach of

river, but are not suitable nesting habitat.

Distance to Predator Perch

» Definition — Distance from the edge of potentially suitable nesting habitat in any direction to the

nearest potential predator perch.

Figure 3. 20-foot buffer around predator perches (red area).
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95 Criterion — Sandbar areas >200 feet from a predator perch are suitable nesting habitat if the areas
96 meet all additional in-channel minimum habitat criteria. Bare-sand areas <200 feet from a predator
97 perch contribute to the 1.5 acres of bare sand within a ¥2-mile reach of river, but are not suitable

98 nesting habitat.

99  Water Barrier

100 » Definition — Width of individual threads of channel, measured perpendicular to flow, that lie
101 between the bank and potential nesting habitat (Figure 4).

102 S 35 5\ = : < S

Figure 4. Channel width measured as the shortest distances

across water from the edge of potentially suitable nesting areas
103 to the bank lines on each side.
104 » Criterion — Sandbar areas with a >50-foot contiguous water barrier between each shoreline and
105 edge of bare sand are suitable nesting habitat if the areas meet all additional in-channel minimum
106 habitat criteria. Bare-sand areas with a water barrier <50 feet contribute to the 1.5 acres of bare
107 sand within a ¥-mile reach of river, but are not suitable nesting habitat.
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Tern and Plover Off-channel Minimum Habitat Suitability Criteria

3. Area —<3.5 miles of main channel or <2 miles of side channel

4. Minimum Habitat Size —>1.5 acres of suitable nesting habitat per site; contributing habitat
must be >0.25 acres in size.

5. Distance to Predator Perch —>200 feet
6. Off-channel sites delineated annually; must contain sand with adjacent water areas
7. Suitable Nesting Area — Delineated by monitoring crew annually

» Definition — Program Associated Habitat Area

> Criterion — Areas <3.5 miles of the main channel or <2 miles of side channel of the Platte River
are habitat if the areas meet all additional minimum habitat criteria.

Minimum Habitat Size

» Definition — Total of >1.5 acres of conforming habitat per site

» Criterion —>Y-acre patches of dry bare sand and/or gravel are suitable nesting habitat if there is
>1.5 acres of suitable nesting habitat total within a site and the areas meet all additional off-
channel minimum habitat criteria.

Distance to Predator Perch

» Definition — Distance from potentially suitable nesting habitat in any direction to the nearest
potential predator perch.

» Criterion — Bare-sand areas >200 feet from a predator perch are suitable nesting habitat if the
areas meet all additional off-channel minimum habitat criteria.

Water-Sand Criteria

> Definition — Off-channel sites will be delineated on an annual basis.

» Criterion — Sites with sand and adjacent water areas are suitable nesting habitat if the site meets
all additional off-channel minimum habitat criteria.

Suitable Nesting Area

» Definition — Delineation of areas within each site that, according to the monitoring crew, are
suitable habitat for nesting.

» Criterion — Monitoring personnel will hand delineate suitable nesting areas within sites that are
monitored to exclude sand and gravel piles and active mining areas that are not conducive to tern
and plover nesting. The habitat availability assessment contractor will identify suitable habitat
through application of the various filters, document spatial extent and availability of habitat
identified via image interpretation, and apply the hand-delineated polygon layer as a final filter to
remove unsuitable nesting areas within each site.
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Table 1. Target Habitat Complex Guidelines®

1. Riverine Hahitat

Characteristics

Location

Between Lexingfon and Chapman. NE

Channel area

Approximately 2 miles long, 1,150 feet wide and includes both sides of the
river. “Channel area” represents the portion of the river that conducts flow
and is bounded either by stable banks or permanent islands that obstruct
view. At low flows, the channel area includes interconnected small
channels and exposed sand or gravel bars and non-permanent islands.

Water depth

A range of depths with approximately 40 percent of the channel area less
than 0.7-foot deep during whooping crane migration periods.

Wetted width

90 - 100 percent of channel area mumndated dunng nugration periods.

Water velocity

Velocity 1s variable with depth. During whooping crane migration and
least tern and piping plover nesting seasons, velocity should be less than 4
mph in shallow areas.

Sandbars and
Channel

Morphology

Non-permanent sandbars and low, non-permanent 1slands throughout the
channel] area, high encugh to provide dry sand during the tern/plover
nesting season and free of vegetation that inhibits nesting or creates visual
abstructions to whooping cranes. Diverse channel morphology providing a
variety of submerged sand bars and other macrohabitats, including
backwater areas and side channels inundated by discharge.

Proximity to wet
meadow forage habitat

Within 2 miles, but contignous is preferred.

Distance from disturbance

For whooping cranes: In general, not less than 0.5-mile distant or
appropriately screened from potential disturbances. Potenfial disturbances
may include roads, railroads, occupied dwellings, bridges or other activities
that would disturb whooping cranes from using a site.

For least tern/piping plover: Potenfial disturbances should be evaluated
case-byv-case. In general, not less than 0.25 nule distant, or appropriately
protected from human disturbances.

Unobstructed View Good visibilify upstream. downstream. and across the channel.

Flight Hazards Overhead lines should be avoided, if possible. Overhead lines within 0.5
mile of complex boundaries should be evaluated during the screening
process to determine whether marking would be appropriate.

Securnty Sufficient control to aveid human disturbance to target species.

*The Parties have agreed to use these habitat complex characteristics as an initial acquisition, restoration and
mamtenance target. The states and July 1997 Cooperative Agreement Land Committes confinne to disagree that
thess charactenstics represent the “best” habitat or necessary habatat for the target species, or that the Program wall
be able to sustain the charactenishcs solely with flow management. The states and July 1997 Cooperative Agreement
Land Advisory Committes believe that an approach based on acquining and developing habitat with a range of

charactenstics 15 jushfied

December 7, 2005
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2. Wet Meadow Habitat Characteristics

Location Within 2 miles of the above-described channel area.

Size Approximately 640 contiguous acres or more.

Distance from In general, not less than 0.5-mile distant or appropriately screened from
Disturbance potential disturbance. Potential disturbances may include roads, railroads,

occupied dwellings, bridges or other activities that would disturb target
species from using a site.

Vegetation Native prairie grasses and herbaceous vegetation, lacking or mostly lacking

Composition sizable trees and shrubs, occurring in a mosaic of wetland (hydrophytic)
and upland (non-hydrophytic) plants.

Hydrology Swales subirrigated by ground water seasonally near the soil surface and

by precipitation and surface water, with the root zone of the soil
continuously saturated for at least 5 - 12.5% of the growing season. Except
immediately following precipitation events, higher areas may remain dry

throughout the year.
Topography and The topography is generally level or low undulating surface, dissected by
Soils swales and depressions. Mosaic of wetland soils with low salinity in swales
and non-wetland soils occurring in uplands.
Food Sources Capable of supporting aquatic, semi-aquatic, and terrestrial fauna and flora

characteristic of wet meadows; especially aquatic invertebrates, beetles,
insect larvae, and amphibians.
3. Buffer Characteristics

That portion of a complex used to isolate channel areas and wet meadows
from potential disturbances. In general, it is up to 0.5 miles wide, but is
variable depending on topography, screening, and other factors. Buffer
areas may include an extended wet meadow or channel area, upland
grassland, pasture, hay land, cropland, palustrine wetland, woodland,
managed sandpits, or a combination of these and other compatible land
features.

December 7, 2005 Land Plan 16
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
2014 State of the Platte Report
Endnotes

! This is a restatement of the first bullet under broad hypothesis PP-1. See p. 16 of the Adaptive Management Plan.
2 This is a re-statement of Priority Hypotheses WC1 and WC3 in the Adaptive Management Plan. In general, these
hypotheses suggest that whooping cranes will select habitat similar to Land Plan Table 1 characteristics (see
Appendix C) and/or habitat created by Program management actions.

3 This is a restatement of Priority Hypotheses T1 and P1 in the Adaptive Management Plan which suggest that more
“bare sand” (i.e. habitat) will result in greater tern and plover use and higher reproductive success.

4 This is a re-statement of Priority Hypotheses TP1 in the Adaptive Management Plan. This hypothesis is one of the
more complex hypotheses in the AMP and may require refinement during the First Increment.

® See endnote 46.

6 See endnote 46.

"This is a re-statement of Priority Hypotheses T2 and P2 in the Adaptive Management Plan, which suggest that at
low flows a lack of forage fish and invertebrates limit tern and plover productivity on the central Platte.

8 See the PRRIP 2015 Forage Fish Analysis Report.

9 See the final USGS report Foraging Ecology of Least Terns and Piping Plovers Nesting on Central Platte River
Sandpits and Sandbars.

10 See the final USGS report Foraging Ecology of Least Terns and Piping Plovers Nesting on Central Platte River
Sandpits and Sandbars.

1 See Final 2014 PRRIP Interior Least Tern & Piping Plover Monitoring Report.

12 See Final 2014 PRRIP Interior Least Tern & Piping Plover Monitoring Report.

13 This is a re-statement of Priority Hypothesis PS2 in the Adaptive Management Plan, which suggests that Program
water management actions in the central Platte River will result in measurable changes in lower Platte River flow.
14 Table 10, Page 21 of the Final Stage Change Study presents a description of the six habitat classifications used to
evaluate the potential impacts of Program management actions in the central Platte on flow in the lower Platte.

15 The Dry Conditions Analysis was presented in the Final Stage Change Study as Appendix G, “Alternative
Analysis of Program Activities” (see Page 167 of the PDF version of Final Stage Change Study).

16 Table 2, Appendix G (Page 170 of PDF version of Final Stage Change Study).

17 See “Interpretation and Analysis” section of the Final Stage Change Study, Page 22.

18 The “Alternative Analysis of Program Activities” evaluated a hydrologic scenario against all six habitat
classifications (i.e. longitudinal habitat in the channel and lateral habitat connections between the channel and
floodplain) during both the spring (spawning period) and the fall (overwintering and upcoming spawning
movements).

19 pallid sturgeon item V.K.3.2, Integrated Monitoring and Research Plan (IMRP), Adaptive Management Plan
(Page 45).

20 See Page 1 of the Adaptive Management Plan for the three overall management objectives of the Program, and
Page 3 of the Final Program Document for the Program’s three sub-goals that comprise the Program’s long-term
goal to improve and maintain the associated habitats.

2L This is a re-statement of Priority Hypothesis S1b in the Adaptive Management Plan. In the context of this Big
Question, this hypothesis will be used to evaluate tern, plover, and whooping crane use of Program habitat
complexes (or habitat identified as “suitable” by the Program) during the course of the First Increment and evaluate
that use in terms of its contribution to the broader health of the overall populations of all three target bird species.
22 See Page 1 of the Final Program Document, Program Purposes.
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Abstract

1. For many species, breeding population size is an important metric for assessing population
status. A variety of simple methods are often used to estimate this metric for ground-nesting
birds that nest in open habitats (e.g., beaches, riverine sandbars). The error and bias associated
with estimates derived using these methods vary in relation to differing monitoring intensities
and detection rates. However, these errors and biases are often difficult to obtain, poorly
understood and largely unreported.

2. A method was developed to estimate the number of breeding pairs using counts of nests and
broods from monitoring data where multiple surveys were made throughout a single breeding
season (breeding pair estimator; BPE). The BPE method was compared to two commonly used
estimation methods using simulated data from an individual based model that allowed for the
comparison of biases and accuracy.

3. The BPE method underestimated the number of breeding pairs, but generally performed better
than the other two commonly used methods when detection rates were low and monitoring
frequency high. As detection rates and time between surveys increased, the maximum nest and
brood count method performs equally to the BPE.

4. The BPE was compared to four other methods used to estimate breeding pairs for empirically
derived data sets on the Platte River. While the BPE was not significantly different than the other
methods, it proved to provide reasonable estimates that were near the median of the other
estimators combined.

5. When data from multiple nest and brood surveys are available, the BPE appears to result in
reasonable estimates of numbers of breeding pairs. When survey data exceeds 14 days, the

maximum nest and brood count method was statistically indifferent from the BPE. Regardless of
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the estimation method, investigators are encouraged to acknowledge whether the method
employed is likely to over or underestimate breeding pairs. This paper provides a means to
address that uncertainty.

Key Words: BPE, breeding pair, breeding population size, breeding population estimator,
Charadrius melodus, ground-nesting birds, interior least tern, piping plover, Platte River,

Sternula antillarum athalassos, threatened and endangered species.
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Introduction

For threatened or endangered birds, breeding population size is an important metric for
assessing recovery of the species. If the method(s) used to estimate the size of breeding
populations are not well documented, population estimates may be dissimilar and not
comparable across subpopulations or within a single population over time. For example, a review
of several recovery plans, biological opinions, monitoring protocols, and reports focused on
endangered interior least terns (Sternula antillarum athalassos; least tern) and threatened piping
plovers (Charadrius melodus) found most of these documents recommend estimating the
numbers of breeding pairs within localized areas where nesting occurs (hereafter
"subpopulations™). In these documents, methods for estimating the number of breeding pairs in
the subpopulations included a range of methods, but no specific recommendations (Hecht and
Melvin 2009; Environment Canada 2013; Shaffer et al. 2013); included multiple methods to be
employed within or between nesting seasons and therefore may not be comparable across nesting
seasons (Platte River Recovery Implementation Program [Program] 2011; Frost 2013, Shaffer et
al. 2013); or, in a large number of cases, were not defined and left to be chosen by the
investigator (U.S. Fish and Wildlife Service [USFWS] 1988, 1989, 1990, 1996, 2003, 2006; U.S.
Army Corps of Engineers [USACE] 1993, 1999; Whitfield et al. 1996; Lutey 2002; Boettcher et
al. 2007). Recovery plans for other ground-nesting bird species may suffer from similar
ambiguities.

The review revealed that the methods most commonly used to estimate breeding pairs
included: maximum annual adult count / two; adult count during a single standardized survey /
two (e.g., mid-June); numbers of active nest and broods observed during a single survey; and

total numbers of nests observed (Burger 1984, 1988; USACE 1993; Environment Canada 2006,
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Program 2011; USFWS 2011; Frost 2013; Shaffer et al. 2013). To produce reliable estimates of
breeding pairs, each of these methods require implicit assumptions. However, these assumptions
may not be appropriate given the monitoring data and associated data collection protocols. As a
result, comparisons of breeding pair estimates between subpopulations or through time can be
unreliable and potentially misleading when the assumptions of the methods are not met. As a
result, evaluations of recovery status (e.g., the number of breeding pairs in a subpopulation)
using these methods can be misleading.

To date, development and evaluation of methods for estimating the number of least tern
and piping plover breeding pairs in a subpopulation has been lacking. This study focused on
development and evaluation of a method that uses nest and brood monitoring data, which many
monitoring programs record as a normal part of monitoring efforts. The objective of our study
was to describe and evaluate a method (hereafter breeding pair estimator; BPE) for estimating
breeding population size using nest and brood monitoring data. The resulting BPE method is
described in detail. The performance of the BPE is then evaluated against other commonly used
methods using real and simulated data.

Methods
DATA REQURIMENTS FOR BREEDING PAIR ESTIMATOR

Our BPE assumes the number of active nests n(t) and broods b(t) within the population is
known or estimable at any given time (t) during the nesting and brood rearing season (T; using
parenthetical indexing notation to represent continuous time). Such data can be obtained using a
variety of survey techniques such as distant observations, aerial surveys, and grid searching.
Ideally, the survey technique would be able to determine the number of active nests and broods

within the system on a near continuous basis. In reality, these data are typically collected at
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discrete points in time (i.e., t =1, 2...) where it can only be assumed to approximate the

continuous process. Consequently, the precise date and time nests and broods are initiated, hatch,

fail, or fledge is rarely known. Therefore the time when transitions in n(t) and b(t) occur is

unknown. In order to transform the observed discrete data into reasonable approximations of the

continuous process, the following six assumptions are used to determine the date events

occurred:

1)

2)

3)

4)

The initiation date of successful nests (i.e., >1 egg hatched) was calculated using the
maximum between the period the nest was observed to be active and a known amount
of time that must pass between when a nest was initiated and when >1 egg hatched
(hereafter referred to as the nest interval). A reasonable estimate of the nest interval
can be obtained from the literature or from auxiliary data (e.g., band resightings).
The initiation date of failed nests was assumed to have occurred on the date the nest
was first observed. Nest and brood monitoring data do not contain information that
would allow for a meaningful calculation of the nest initiation date. As such, nests
with a final fate of failed or unknown were assumed to be initiated on the day they
were first observed.

Nest or brood hatching, failure, or fledging events that occurred between surveys
were assumed to have occurred at the midpoint between visits. By using the midpoint
between successive observations, the timing of each event was overestimated and
underestimated with equal chance (Mayfield 1961; Johnson 1979; Schroeder 1997).
The date >1 chick fledged from of a brood was calculated using a known amount of

time that must pass between when a nest hatched >1 egg and when >1 chick fledged
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(hereafter referred to as the brood interval). Reasonable estimates of the brood
interval could be obtained from the literature.

5) The minimum amount of time that must pass before a breeding pair with a failed nest
or brood can initiate another nest was known (hereafter referred to as the renest
interval). The renest interval can be determined from the literature or from auxiliary
data (e.g., band resightings).

6) The minimum amount of time that must pass before a breeding pair that fledges a
brood can initiate another nest was known (hereafter referred to as the post-fledge
interval). This can be determined from the literature or auxiliary data. For species that
produce only one brood per seasons (e.g., least terns), the post-fledge interval will be
the time period from when the brood fledges until the end of the nesting season.

A visual example of the requisite data is provided (Fig. 1).
BREEDING PAIRS ESTIMATOR

Using the data and assumptions described above, breeding pair estimates were based on
the sum of active nests and broods and failed nests and broods with renest intervals that extend
through time t, and hatched broods with post-fledge interval extending through time t for each
day of the nesting season (i.e., the assumed time step is 1 day; Fig. 1). Numbers of breeding pairs
were calculated using the estimator

N = ntlgg({n(t) + b(t)+r(t)+ ()} (eqn 1)

where N is the estimated number of breeding pairs, n(t) is the number of active nests, and b(t)
is the number of broods on the t!" day. The r(t) is the number of failed nests or broods with
renest intervals extended thought the t" day and £(t) is the number of fledged broods with post-

fledge intervals extending through the t™ day. The notation t € S simply states the t day occurs
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“within” the nesting and brood rearing season T. This estimator assumes n(t) and b(t), and by
extension r(t) and f(t), are known without error, which means the number of nests and broods
counted during any given survey period can reasonably be assumed to be a census (see
Simulation Experiment below for a test of this assumption). Annual estimates of breeding pairs
are obtained by identifying the maximum of n(t) + b(t) + r(t) + f(t) for any given day
during the nesting and brood rearing season (Fig. 1). To assist users, a tutorial and an excel
spreadsheet are provided to assist in implementation of the BPE method (Appendices S1-S2).
ALTERNATIVE BREEDING PAIR ESTIMATORS

One method commonly used to estimate the number of breeding pairs is maximum
number of active nests n; and broods bi on any given survey (i; hereafter referred to as max nest
and brood counts):

N = nlagbgi{ni + b;}. (egn 2)

Subscript indexing notation is used to represent discrete surveys. The notation s € S states the it"
survey occurs “within” the discrete nesting and brood monitoring S (i.e.,i = 1,2, ...,s; where s is
the total number of surveys). This method does not require “continuous” data and does not
require the identity of nests or broods be uniquely identified.

Another commonly used estimation methods is cumulative nest counts

N =35, An, (eqn 3)

where An; is the number of new nests added during the i survey (except for the first survey
An,is the number of nest observed). This method does not require “continuous” data, but does
require nests be uniquely identified.

SIMULATION EXPERMENT
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TernCOLONY is an individual based simulation model that was developed to better
understand how reservoir operations and management activities affect least tern breeding
populations on large river systems (Lott et al. 2012 and 2013). TernCOLONY is ideal for
evaluating estimation methods because the model is process based, realistic, detailed, and the
“true” number of breeding pairs is known. Output from 600 individual TernCOLONY simulation
runs was used to test the ability of the three methods (BPE, max nest and brood counts, and
cumulative nest counts) to estimate the known number of breeding pair from each model run.
Each simulation included a total of 446 adults, but arrival and departure dates of individual
adults varied as did the number of adults forming breeding pairs. As a result, the number of
adults was the same across all simulations, but the number of breeding pairs was variable,
influenced by annual habitat conditions, and was based on the number of females that initiated
>1 nest within the model run. In TernCOLONY, the nest period, brood period, and renest
interval were variable and had a mean of 21 days, 20 days, and five days, respectively. Renesting
did not occur after a female produced a successful brood (fledged >1 chick) in TernCOLONY.

The 600 model runs incorporated multiple combinations of nesting conditions (excellent
habitat with low predation or degraded habitat with high predation) and water year (high flow,
low flow, or mid-season flood) and included 30 replicates for each of the following scenarios:

1) 2 years when habitat was degraded (old), flows were high, and predation was high;

2) 4 years when habitat was degraded, flows were low, and predation was high;

3) 4 years when habitat was degraded, a mid-season flood occurred, and predation was high;

4) 2 years when habitat was excellent (new), flows were high, and predation was low;

5) 4 years when habitat was excellent, flows were low, and predation was low;

6) 4 years when habitat was excellent, a mid-season flood occurred, and predation was low.
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The BPE (egn. 1), maximum number of active nests and broods (egn. 2), and cumulative
number of nests (egn. 3) all assume the number of nests or broods can be detected perfectly. The
assumption of perfect detection is unrealistic. Because all estimation methods are sensitive to this
assumption, a binomial distribution was used to simulate non-detection of nests and broods. In
addition, estimates from each method are sensitive to sampling interval (i.e., how frequently data
are collected). Each model run was sampled every third, seventh, and fourteenth day and once
during the season (June 15) assuming a detection probability of 0.50, 0.75 and 1.00. This data
was then used to estimate breeding pairs using the BPE (eqgn. 1), maximum number of active
nests and broods (eqgn. 2), and cumulative number of nests (egn. 3).

The BPE model assumptions included a nest interval of 21 days, a brood interval of 20 days,
a renest interval of five days and a post-fledge interval extending to the end of the nesting season
(i.e., renesting did not occur after producing a successful brood). Results of the BPE are
presented as N divided by the known number of breeding pairs for each model run with all
scenarios combined (see Fig. 2). Ratios of 1.00 represents a perfect estimate of the known
number of breeding pair and values above or below 1.00 indicate over or under estimates of
breeding pairs, respectively.

Case Study
BACKGROUND

The case study used data from the Associated Habitat Reach (AHR) of the central Platte
River Valley beginning at the junction of U.S. Highway 283 and Interstate 80 near Lexington,
Nebraska, and extending eastward to Chapman, Nebraska, USA (Program 2006, 2011). The
AHR provides breeding habitat for a variety of shorebirds, including the federally endangered

least tern and threatened piping plover (Faanes 1983; Sidle and Kirsch 1993; Jenniges and
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Plettner 2008). Throughout their range, least terns and piping plovers nest sympatrically on in-
channel (sandbars), off-channel (sand and gravel mines), and shoreline nesting habitats (Ziewitz
et al. 1992; Jenniges and Plettner 2008).

The study area represents a sub-population of least terns and piping plovers that occur
along the central Platte River in Nebraska. Many areas within these species’ ranges are surveyed
to count and monitor nests and broods which results in data similar to data collected in the AHR.
Throughout the species’ range, at least eight methods are used to calculate numbers of breeding
pairs (USACE 1993; Program 2011; USFWS 2011, Frost 2013; Shaffer et al. 2013). At the
moment, it is unclear how reported counts using such disparate methods can be reconciled to
determine the status of the breeding populations.

FIELD SURVEY TECHNIQUES

The least tern and piping plover monitoring protocol implemented in the AHR from
2001-2014 was comprised of two main components: 1) semi-monthly river surveys and 2) semi-
monthly surveys of historic, existing, and potential sandpit nesting sites within the AHR
(Program 2011). During these surveys, numbers of adults, nests, and chicks of each species
observed were recorded. Nests and broods located during surveys were monitored at least twice
per week as long as nests or broods were present and new nests and broods were located during
each survey. The frequency of survey and monitoring efforts (twice weekly) allowed detection of
a large, but unknown proportion of nests within the AHR and allowed the derivation of fairly
accurate estimates of the timing of nest or brood failures as well as hatching and fledging events.
The data required to estimate the number of breeding pairs using BPE along with calculations
used in the BPE are available in a spreadsheet archived on the Dryad Digital Repository (see

Data Accessibility; Appendix S2).
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BREEDING PAIR ESTIMATE AND COMPARISON

Monitoring data collected in the AHR was used to compare five methods of estimating
breeding pairs annually: BPE (eqgn. 1), cumulative nest counts (egn. 3), maximum number of
nests and broods observed during mid-month and semi-monthly surveys (egn. 2), number of
nests and broods observed on 15 June (eqgn. 2 with a single sample period), and half of the
maximum number of adults observed during mid-month and semi-monthly surveys of the AHR.
The last method (half of the maximum number of adults) was included because it is a common
method used to estimate the number of breeding pairs in the study area and is currently used for
other subpopulations. We define ‘nesting period’ as the time a nest was first initiated (first egg in
the scrape) to the time when the nest hatched. We are fully aware the ‘nesting period’ could be
as much as 24 — 26 days from when a nest is initiated to when it hatches, however, our goal was
to develop a method that was conservative, but yet a reasonable estimate of the number of
breeding pair in the AHR.

Annual least tern and piping plover breeding pair counts were estimated using eqn. 1,
which required calculations of n(t), b(t), r(t), and f(t) for each species and day of the nesting
seasons. The BPE assumptions for least terns included a nest interval of 21 days (incubation
period), a brood interval of 21 days, a renest interval of five days and a post-fledge interval that
extended to the end of the nesting season (i.e., no renesting after successfully fledging a brood).
The renest interval of five days was based on band-resight data, observations of nesting
chronology, and published data (Massey and Fancher 1989; Lingle 1990 and 1993; Lott et al.
2012; Program unpublished data). The BPE assumptions for piping plover included a nest
interval of 28 days, a brood interval of 28 days, a renest interval of five days, and a post-fledge

interval of five days. The renest and post-fledge intervals were based on band-resight data,
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observations of nesting chronology, and published data (Roudybush et al. 1979; Amat et al.
1999; Shaffer et al. 2013; Program 2014).

An important goal of the Program monitoring protocol is to detect population trends.
Simple linear regression was used to detect trends in the time series of 2001-2014 data based on
the breeding pair estimates. Regression coefficient and associated 95% Cls were reported. A
pair-wise correlation matrix was also developed for each estimation method for comparison
purposes.

Results
SIMULATION EXPERIMENT

The BPE and maximum nest and brood count methods usually resulted in statistically
indistinguishable breeding pair estimates negatively biased (underestimated) under all sampling
intensities and detection rates except for the 3-day sampling with perfect detection. The
magnitude of the negative bias depended on the sampling interval and detection rates (Fig. 2).
The cumulative number of nests method typically overestimated the number of breeding pairs
when sampling occurred frequently (3-day and 7-day) and underestimated when sampling
occurred less frequently. As with the other methods, the magnitude of the bias depended on the
detection rate (Fig. 2). When detection was low and only a single mid-June survey was
simulated, estimates of the known breeding pair count were severely underestimated (negatively
biased) regardless of the estimation method. This result was not unexpected as it would be highly
unlikely that all nests and broods would be present during any single survey date.

Of the three methods tested, the BPE was influenced the least by detection rates. The
BPE was most sensitive to sampling interval when detection was low (i.e., 50%) and estimates

improved as detection increased to 100%. When detection was high and the sampling interval
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was short (i.e., 3-day sampling interval), the BPE resulted in an average breeding pair estimate
that was 18% (range = 16% — 21%) less than the true value. By design, estimates from the BPE
and maximum nest and brood count methods were identical when only a mid-June survey was

simulated.

Estimates of breeding pair counts derived using the maximum nest and brood count
method were also most often underestimated. The maximum nest and brood count method was
the least influenced by sampling intensity of all methods tested (Fig. 2). Results of the maximum
nest and brood count method were indistinguishable from the BPE when detection was assumed
to perfect. When detection was low, this method typically resulted in the most negatively biased
estimates (underestimated) of all methods tested (54% to 71% low).

The cumulative nest count method produced breeding pair counts that ranged from highly
overestimated (+53%) to highly underestimated (—72%). Results of this method were highly
dependent on the survey interval and detection rate. Estimates obtained from cumulative nest
counts were most exaggerated (overestimated) when the sampling interval was short and
detection was high and declined as the sampling interval increased and detection decreased.
When detection was perfect, the cumulative nest count method overestimated the known
breeding pair counts by 24% — 53% when multiple surveys were implemented. When detection
was perfect and only a single sampling interval was used to obtain estimates, breeding pair
counts were underestimated (—43%).

CASE STUDY

Trends in AHR least tern breeding pair estimates were positively correlated and tended to

follow a similar increasing pattern for all nest and brood monitoring methods tested (Table 1;

Fig. 3). Regression coefficients for the trend line associated with each method varied from 1.35
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(Adult count/2) to 5.55 (cumulative nest counts). The 95% Cls for all trend lines, however,
overlapped indicating the regression coefficient for all five methods could be the same (Table 1).
As with the simulation experiment, least tern 15-June nest and brood counts provided the lowest
estimate of breeding pairs. Maximum nest and brood counts obtained from mid-month (2001—
2009) and semi-monthly (2010-2014) surveys were highly correlated with BPE (r=0.96).
Cumulative nest counts generally provided the highest annual estimates of breeding pairs.
However, it is known that this method would always be biased high unless all breeding pairs
only produced a single nest each year.

Similar to least terns, trends in piping plover breeding pair estimates tended to follow a
similar increasing pattern for all methods tested (Table 1; Fig. 4). Regression coefficients for the
trend line associated with each method varied from 1.24 (15 June nest and brood counts) to 1.97
(cumulative nest counts). The 95% Cls for all trend lines overlapped indicating the regression
coefficient for all five methods could be the same (Table 1). Adult piping plover counts tended to
be most comparable to breeding pair estimates generated by the BPE. The 15-June nest and
brood count and maximum mid-month and semi-monthly methods for piping plovers resulted in
similar estimates; however, these methods were at times up to 47% lower than the BPE for
estimating breeding pairs. The cumulative nest count method provided the highest annual
estimates of breeding pairs and at times was 53% (range 10% — 53%) higher than the BPE.
Discussion
SIMULATED EXPERIMENT

In TernCOLONY simulations, nest and brood counts were perfectly observable in nearly
continuous time with no error. The performance of three breeding pair estimation methods was

compared by sampling from the simulated populations. This allowed for comparison of bias
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across methods relative to perfect knowledge of the population. Many papers have addressed the
ubiquitous problem of imperfect detection in wildlife surveys (Thompson 2002; Lott 2006). In
this analysis, detection rates were varied from 50% to perfect detection (100%) and sampling
interval from a single survey to a 3 day sampling interval. Length of the interval between
sampling periods to a given nesting area can bias detection toward successful nests, potentially
leading to underestimates of initiated nests and nest loss rate and an inability to quantify causes
of nest loss (Shaffer et al. 2013). Incorporating detection rates and sampling interval into the
analysis allowed quantification of the sensitivity of breeding pair estimation methods to these
known issues.

The BPE is a method developed by the Program to estimate the number of breeding pairs
using nest and brood monitoring data that includes a rest period between lost nests or broods and
renesting by an individual pair. Though the method employed by Shaffer et al. (2013) was
similar to the BPE that has been used in the AHR for several years, the minimum breeding
population (MINBPOP) method does not account for breeding pairs that renest after losing a nest
or brood. Thus, the implication of this is that results of the MINBPOP method are identical to the
cumulative nest count method used in our study as every nest counted was assumed to be
associated with a unique breeding pair. We feel the BPE will be most useful for breeding bird
populations that nest in open habitats (e.g., sandbars, beaches, etc.) for which numbers of nests
and broods counted on any given sampling period can reasonably be assumed to be high, but less
than perfect (i.e., detection <100%). Results from the simulation study show the BPE tended to
produce the most unbiased and least variable estimate of the total number of breeding pairs in a
population so long as sampling occurred fairly frequently (i.e., 3-day interval) and detection was

assumed to be imperfect. Though variable, estimates across individual nest and brood monitoring
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methods at the similar levels of detection and sampling interval tested were statistically
indistinguishable.

In many cases, the primary goal may be to estimate the number of breeding pairs in the
population. Another goal may be the development of an index of breeding pair abundance that is
comparable across different study areas and sampling intensities or designs. For example, the
sampling intensity (e.g., 3-day, 7-day, etc.) may vary over time due to availability of funding
within a study area. If the goal was to produce an index that is comparable when sampling
interval is variable, then the maximum nest and brood count method appears to be less sensitive
to a variable sampling interval; however, estimates were consistently lower than the known
number of breeding pairs and estimates obtained by the BPE.

CASE STUDY

An illustrative example was provided using monitoring data for least terns and piping
plovers collected in the AHR to evaluate management actions for a large scale species recovery
program. Recovery plans require numbers of pairs to be estimated to determine if recovery goals
have been met. If pair estimates are used to estimate trends, all five methods produced
coefficient estimates that indicated the subpopulation within the AHR was increasing and, based
on overlapping Cls, coefficients obtained from all breeding pair estimation methods were not
statistically different.

Though recovery goals for least terns and piping plover are based on maintenance of
pairs of each species in subpopulations for a predetermined time period, recovery plans provide
no guidance for how pairs are to be determined. Although we evaluated multiple disparate
methods of estimating breeding pairs, our analyses indicated there were no statistical differences

between methods in regards to estimating trends in the population (Table 1). When comparing
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regression coefficients for least terns, however, the maximum nest count and the adult count
methods resulted in estimates of slope that were more than four times greater for the maximum
nest count method. However, our inability to detect a difference between methods was due to the
high variability in counts over time.

If adult counts are to be used to determine numbers of pairs, we feel it is important to
acknowledge and attempt to account for several factors including some adults are not actively
paired during the nesting season, obtaining accurate counts of adults may be difficult in large
colonies, assessing detection rates for adults may be difficult given their high mobility and
foraging behaviors, and similar to the cumulative nest count method, adult counts have been
reported to result in breeding pair estimates that range widely from overestimated to
underestimated (Sherfy et al. 2012, Shaffer et al. 2013). We were not able to estimate breeding
pair counts in our simulation study and therefore cannot provide any guidance as to how this
method compares to nest-based methods used in our study. However, we feel it is safe to assume
more adults would equate to more breeding pairs and thus using the adult count method to
estimate trends in breeding pair counts likely would result in a similar pattern as using other
methods (Figures 3 and 4).

In the AHR and other areas, least terns and piping plovers nest on bare sand habitat
provided on in-channel sandbars and off-channel sand and gravel mines (Program 2012, 2014).
Given high intensity monitoring (e.g., at least twice weekly) and characteristics of habitat used
by least terns and piping plovers (bare sand), we suspect detections rates in the AHR are high
and believe nest and brood counts can be assumed to approximate a census (Roche et al. 2014).
If this is the case, the BPE and maximum nest and brood count methods result in estimates of

breeding pairs that were indistinguishable. The assumption of perfect detection, however, should
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be justified based on the ecology of the species studied and survey methodology employed. If
information about the detection process and rate for nests and broods is available (e.g., Roche et
al. 2014), the BPE could easily be extended to incorporate this information. For example, one
could use the estimated probability of detection of nests and broods to adjust the number of nests
and broods that are active on a given day (n(t) in egn 1). For example, assuming a detection rate
of 75% and given the high intensity sampling that occurs within the AHR, results of our
simulation indicate estimates of breeding pairs derived using the BPE may in fact be
approximately 18% lower than reality.
Conclusion

All methods examined resulted in estimates of numbers of breeding pairs that were not
significantly different, however, this was likely due to the variability in the data as difference
between estimates were as much as fourfold. Thus, the need a unified approach for estimating
these metrics throughout a species’ range is evident. A unified approach would allow for direct
comparisons of breeding pair counts and productivity measures (fledge ratios, etc.) between
regions where a species nests, so long as the nesting and brood rearing period were defined in a
similar manner. When nest and brood monitoring data are collected at intervals of less than 14
days, the BPE provided estimates of breeding pairs that were the most precise and accurate,
especially when detection was assumed to be less than perfect. If survey intervals exceed 14 days
and detection can be assumed to be nearly perfect, the maximum nest and brood count method
results in estimates that were generally conservative (underestimate breeding pairs), but
indistinguishable from estimates produced by the BPE. The cumulative nest count method is
highly sensitive to monitoring intervals and results in breeding pair estimates that range from

highly under estimated to highly over estimated. We recommend practitioners refer to the
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simulation portion of this analysis to develop a better understanding of the sensitivity of
currently used estimators to monitoring frequency and detection and whether or not those
estimators are likely to over or under estimate breeding pairs. We also recommend researchers
enter nest and brood monitoring data into a standardized database, such as Appendix S2, so
comparable assumptions and estimates can be derived throughout the study species’ range.
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Table 1. Regression coefficient and 95% confidence interval (Cl) from a trend analysis of various breeding pair estimates obtained
from data of least terns and piping plovers, 2001-2014. Also reported for comparison purposes is the pair-wise correlation matrix

between each estimation method.

Estimator

Regression

Coefficient (95% CI)

Correlation

BPE  Cumulative 15 June Nests Semi-monthly Nests Adult Count/2

Nest Counts and Broods and Broods

Least terns

Breeding pair estimator (BPE) 3.24 (1.48-4.99) 1.00 0.98 0.73 0.96 0.67
Cumulative Nest Counts 5.55(3.13-7.98) 1.00 0.70 0.94 0.58
15 June Nests and Broods 2.11 (0.92-3.29) 1.00 0.83 0.40
Semi-monthly Nests and Broods 3.19 (1.73-4.66) 1.00 0.63
Adult Count/2 1.35 (-0.69-3.38) 1.00
Piping plovers

Breeding pair estimator (BPE) 1.28 (0.68-1.88) 1.00 0.95 0.95 0.97 0.93
Cumulative Nest Counts 1.97 (1.06-2.87) 1.00 0.88 0.90 0.86
15 June Nests and Broods 1.24 (0.50-1.98) 1.00 0.99 0.85
Semi-monthly Nests and Broods 1.35 (0.64-2.07) 1.00 0.90
Adult Count/2 1.39 (0.61-2.17) 1.00
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PREFACE

This document was prepared by the Executive Director’s Office (EDO) of the Platte River
Recovery Implementation Program (“Program” or “PRRIP”). The information and analyses presented
herein are focused solely on informing the use of Program water and fiscal resources to achieve one of the
Program’s management objectives: increasing production of interior least tern from the Associated
Habitat Reach (AHR) along the central Platte River in Nebraska. The Program has invested eight years in
implementation of an adaptive management program to reduce uncertainties about proposed management
strategies and learn about species responses to management actions. During that time, the Program has
implemented management actions, collected a large body of species response data, and developed

modeling and analysis tools to aid in data interpretation and synthesis.

Implementation of the Program’s AMP has proceeded with the understanding that management
uncertainties, expressed as hypotheses, encompass complex ecological responses to limited treatments
that occur within a larger ecosystem that cannot be controlled by the Program. The lack of experimental
control and complexity of response precludes the sort of controlled experimental setting necessary to
cleanly follow the strong inference path of testing alternative hypotheses by devising crucial experiments
(Platt 1964). Instead, adaptive management in the Platte River ecosystem must rely on a combination of
monitoring species response to management treatments, predictive modeling, and retrospective analyses
(Walters 1997). The Program has pursued all three of these approaches, producing multiple lines of

evidence across a range of spatial and temporal scales.

This document is compilation of six sections with unique objectives and analyses that generally
are separate and distinct lines of evidence for testing Program hypotheses and answering the associated
Big Question. Section 1 was developed to provide background and context to the discussions in the

subsequent sections. Section 1 contains: 1) the means by which the Program addresses scientific
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uncertainties; 2) a brief summary of least tern life history and occurrence in the central Platte River; and

3) relevant data used to address Program uncertainties herein.

Sections 2—4 of this document report analytical methods and results of using the Districts’ forage
fish sampling data, the Program’s foraging ecology data, the Program’s productivity data, and flow data
collected at United States Geological Survey gaging stations to test three inferred relationships in the
hypotheses including: 1) forage fish abundance is related to flow in open channel habitat; 2) foraging
behavior and success in open channel habitat is related to forage fish abundance, flow, or both; and 3)
given a relationship between forage fish abundance and flow, least tern productivity is related to flow and
thus forage fish abundance. We also used the Districts’ forage fish data and a review of literature to
develop a bioenergetics approach to estimate numbers of least tern family units the AHR could support at
various flows in section 5. Finally, in section 6 we summarize all findings related to our weight of

evidence approach for testing a Program priority hypothesis and an associated sub-hypothesis.
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REVIEW DRAFT

SECTION 1 - Forage Fish Uncertainties and Data Sources

Approach to Addressing Program Uncertainties

The Platte River Recovery Implementation Program (Program) is responsible for implementing
certain aspects of the endangered interior least tern (Sternula antillarum athalassos; hereafter, least tern)
and threatened piping plover (Charadrius melodus) recovery plans. More specifically, one of the
Program’s Adaptive Management Plan (AMP) management objectives is to increase productivity of the
least tern and piping plover from the Associated Habitat Reach (AHR) of the Platte River in central
Nebraska. This ninety-mile reach extends from Lexington, NE downstream to Chapman, NE and includes

the Platte River channel and off-channel habitats within three and one half miles of the river (Figure 1).

Chapm an

NOT TO SCALE
Grand ls]and.

mnd Island Gage

(06770500)

NEBRASKA Alda,

Lexington
L] .
Gibbon
.Overton .

Kearney
L]
Central Platte River,

=) 4
12 Hydropower Overton Gage Kearney Gage A
Return (06768000) (06770200)

Figure 1. Associated Habitat Reach (AHR) of the central Platte River extending from Lexington downstream to
Chapman, Nebraska.

The Program addresses key scientific and technical uncertainties through application of adaptive
management. The Program’s AMP provides a systematic process to test hypotheses and apply

information learned to improve management (Smith 2011). The Program defines adaptive management as
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“a series of scientifically driven management actions (within policy and resource constraints) that use the
monitoring and research results provided by the Integrated Monitoring and Research Plan to test priority
hypotheses related to management decisions and actions and apply the resulting information to improve
management” (Program 2006). During the negotiation and development phases of the Program, Program
participants developed conceptual models to provide a visual framework of the hypothesized
understandings of central Platte River processes relative to the target species, including least tern (Smith
2011). A hierarchy of broad and priority hypotheses, management strategies and actions, implementation
activities, monitoring protocol development, and data evaluation detailed in the AMP are an extension of
the relationships identified in the conceptual models. Based on the objectives and intent of Program broad
and priority hypotheses, the Program developed a set of 11 “Big Questions” to summarize a large amount
of data into a straight-forward, well-focused, and easy to understand format to assist the Program’s

Governance Committee in decision making (Program 2013).

Several of the Program’s priority hypotheses are focused on relationships between productivity of
least terns on the central Platte River and management actions. Among other things, variation in
productivity of least terns on the central Platte River has been attributed to several factors including
predation events, changes in the amount of natural and manmade nesting habitat, alterations in flow
patterns, and abundance of prey fish (Wilson et al. 1993, National Research Council 2004, U.S.

Department of the Interior et al. 2006, Jenniges and Plettner 2008).

Within the Great Plains, abundance and diversity of fish occurring in streams has been shown to
decrease with groundwater extractions and flow alterations especially when desiccation events occur due
to prolonged periods of zero flow (Falke et al. 2011, Perkin et al. 2014). The Program’s Biological
Opinion includes a USFWS Target Flow of 800 — 1,200 cfs from 11 May — 15 September. One of several
purposes for the flow target is to maintain flows in the central Platte River to increase forage fish

abundance and diversity to increase productivity of least terns within the AHR (USFWS 2006). It is
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important to note, however, that this flow target was based on decreasing water temperatures and thus
increasing the abundance and diversity of all guilds of fish within the central Platte River, not solely the
guilds that include forage fish species for least terns. The Biological Opinion states “no flow (i.e., a dry
channel) or very low flow conditions would affect forage fish and, thus, least terns if such a flow event
occurred during the nesting season.” (USFWS 2006). This assertion is articulated in Priority Hypothesis

T2 and sub-hypothesis T2a (Figure 2) in the Program’s AMP (Program 2006) that state:

T2 — Tern productivity is related to the number of prey fish (<3 inches) and fish numbers limit

tern production below 800 cfs from May—September.

T2a - Flow rates influence the number and species diversity in tern prey base (fish).

TZ2. Tern productivity is related to the number of prey fish T2a. Flow rates influence the number and species diversity
{<3 inches) and fish numbers limit tern production below  If tern prey base (fish).
800 cfs from May-Sept.

4
Mumber of Species
- ~—
- Fish imit tem Fish not limiting = -
35 production below tem productity E g
5 800 cfs once past a = 2
= lower threshold Pl 5]
B 3 / 5
o ——————— e e E e
E = Number of Fish 2
- E
= =
Current Conditions
Number of Fish 0 . o 2000
Discharge (cfs) during May-Sept at Grand Island
One of the USFW S tanget flows is related to fish pepulations for tern prey
base. Fthe prey base is Imiting tems, and flows are released fo increase the
prey base, tem numbers should increase. Hfish numbers are net Emiting the As flows increase thers is a comesponding increase in both the number of species
tem population, increased numbers of fish will not ncrease tem numbers and number of individual fish. At some flow the numbers of fish decline due to the
fact that some species with large numbers of individuals {=.g., killifish) due better at
Factors that may limit fish populations include: temperature, nutrients ower fiows. The numbers of overall species increases because some of the

ambient air temperature, solar enaergy, fish movement, species composition, ndividuals remain as wel as other species ‘mowe in”.
et

Figure 2. Hypothesized relationships between forage fish abundance and least tern productivity (T2; left) and flow
and fish abundance and diversity (T2a; right).

The Big Question associated with these hypotheses states: “Does forage availability limit tern

[...] productivity on the central Platte River?” This question is used to direct a weight of evidence
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approach to synthesize multiple lines of evidence to assess what the Program has learned about the
relationship between forage fish abundance and least tern productivity. This synthesis document is the
result of that approach and will be used by the Program to assess the Big Question and its impact on

Program decision-making.

Least Tern Life History

The least tern was listed as endangered on June 27, 1985 (USFWS 1990); however, a recently
completed five-year review recommends delisting least terns due to recovery (USFWS 2013). The
USFWS is now in the process of putting in place the necessary monitoring plans, conservation
agreements, and population models in hopes of moving forward with a proposed delisting in the near
future. The breeding range for least terns spans from Montana to Texas and from Eastern New Mexico
and Colorado to Indiana and Louisiana (USFWS 1990). Least terns are a colonial nesting bird that mobs
predators or other intruders by dive-bombing and defecating on them. The species breeds and nests on
barren to sparsely vegetated riverine sandbars, sand and gravel pits, lake and reservoir shorelines,
rooftops, ash pits, and salt flats from late April to early August. The central Platte River Valley in
Nebraska, USA supports a small population of least terns that typically utilize manmade river sandbars
and off-channel habitats (i.e., sandpits) that are managed specifically for nesting; however, a small
proportion (<10%) have nested on unmanaged sandbars and sandpit sites (Jenniges and Plettner 2008,
Baasch 2014). Least terns usually lay two to three eggs in a shallow scrape and may renest if their nest is
destroyed (USFWS 1990). The incubation and brood rearing period for nests and chicks generally lasts
from 38 to 50 days. Although the persistence of least terns along the central Platte River has been
dependent on manmade habitat for nesting, this piscivorous species relies heavily on the river for foraging

(Wilson et al. 1993, Sherfy 2012).
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During the nesting and brood rearing season, least tern forage on small fish (<7.6 cm; 3 in) they
capture by diving into shallow riverine habitats and freshwater ponds. However, least terns forage most
intensively and successfully in the river channel (Wilson et al. 1993, Sherfy et al. 2012). Least terns are a
semi-altricial species and thus chicks are not capable of foraging on their own so only a single brood is
raised each year as adults must continue to feed offspring for several weeks after fledging. Based on
sampling data, the predominant species of forage fish available for least terns included red shiner
(Cyprinella lutrensis), sand shiner (Notropis stramineus), bigmouth shiner (Notropis dorsalis), brassy
minnow (Hybognathus hankinsoni), mosquitofish (Gambusia affinis), plains killifish (Fundulus zebrinus)
and unidentifiable young-of-the-year fish species ( Program 2013). These six species and unidentifiable
young-of-the-year fish accounted for >75% of all fish captured in each sample. Similarly, Wilson et al.
(1993) reported 79% of identifiable fish that were captured and carried to a nest by least terns were
cyprinid species. As such, we limited our definition of forage fish to these six species and unidentifiable

young of the year fish.

Least tern observations in the AHR prior to systematic monitoring

Historical records of least tern occurrence in Nebraska were compiled by Ducey (1985, 2000) and
Pitts (1988). The first recorded observation of least terns in what is now Nebraska was made near the
mouth of the Platte River in 1804 by the Lewis and Clark expedition as they traveled up the Missouri
River. The next recorded observations were made by Duke Paul Wilhelm at the mouth of the Platte River
in 1823. Subsequent observations in the 19" century include the Loup River in 1857, the North Platte
River in Keith County in 1859, and on the banks of a wetland basin near York, Nebraska in 1896 and
1897 (Ducey 2000, Pitts 1985). Least terns were next observed nesting on the South Platte River near the
city of North Platte in 1926-1929 with 57 nests recorded as well as documentation of foraging movements

to the North Platte River and sand pit lakes when the South Platte River went dry (Tout 1947).
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The next recorded least tern observation on the Platte River occurred near Columbus in 1941, the
same year that Lake McConaughy, the largest reservoir in the basin, was completed. Ten nests were
observed on river sandbars (Shoemaker 1941). The first recorded least tern observations in the Program’s
AHR occurred in 1942 when a colony was discovered nesting on the river near Lexington, Nebraska by
Dr. Ray S. Wycoff. Dr. Wycoff studied the colony for 17 years and observed nesting on a low sandbar in
the channel, high in-channel island created by sand mining, and at adjacent sandpits (Wycoff 1960). In
1943, a single nest was observed on a swimming lake beach near Plattsmouth (Heineman 1944). In 1948
and 1949 least tern were again observed nesting on the South Platte River (Benckeser 1948, Audubon

Field Notes).

Pitts (1988) compiled records from the Proceedings of the Nebraska Ornithologists Union,
Wilson Bulletin, and Nebraska Bird Review and other sources to identify annual adult and nest sightings
by county for the period of 1804-1984. Records of adult and nest sightings in the AHR began with Dr.
Wycoff’s observations which account for the majority of AHR records. Other observations prior to the
first systematic survey results for the AHR in 1979 include one mid-reach adult observation in 1960 and

observations of adult birds in the downstream portion of the reach in 1953, 1954, 1957, 1959, and 1973.

Systematic monitoring of least tern in the AHR

Intermittent systematic monitoring of least tern occurrence and productivity has been conducted
in the AHR since 1979 with variable degrees of monitoring effort expended every year after 1982 (Pitts
1988, Lingle 2004, Baasch 2010, 2012, 2014). Since 2001, efforts have included systematic monitoring of
least tern habitat use and productivity within the AHR. Since 1979, a total of 1,946 least tern nests have
been documented in the AHR (Table 1; Figure 3). Of all nests documented in the AHR, 89.1% of least

tern nests occurred on off-channel sandpit habitat. Approximately 3.1% of least tern nests occurred on
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natural sandbars; the remaining in-channel nests were observed on islands that were mechanically created

and maintained as nesting habitat.

Table 1. Central Platte River nest incidence by habitat type, 1979-2013.

Interior Least Tern
Habitat Type Count Percent
Sandpit 1,733 89.1%
Natural Sandbar 61 3.1%
Constructed or Managed Sandbars 152 7.8%
Total 1,946 100.0%
Least Tern
150
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Figure 3. Central Plate River least tern nest incidence by year and habitat type, 1978-2013. Asterisks indicate
periods when monitoring effort changed substantially.

Least tern productivity data

Least tern nests and broods were monitored at least twice weekly from 2001-2014 where nesting
occurred within the AHR (Figure 4; Program 2011). These data contain, among many other variables, the
number of eggs that hatched, date nests hatched, fate of broods (fledged, failed, unknown), date the
brood’s fate was determined, and the number of successful fledglings in each brood. The fate of the brood
was recorded as “fledged” if one or more chicks from each brood were observed approximately 21 days

after hatching or when sustained flight was observed if <21 days. A fate of “failed” was recorded if no
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chicks were observed as fledglings or if mortality was confirmed. A fate of “unknown” was assigned to
broods when chicks were observed within a few days of the fledging age (i.e., 21 days after hatching), but

no fledglings were actually observed.

Monitoring Forage Fish Abundance in the AHR
On January 25, 1999 the Central Nebraska Public Power and Irrigation District (CNPPID) and the

Nebraska Public Power District (NPPD; known collectively as the Districts) filed a plan with the Federal
Energy Regulatory Commission to, among other things, monitor least tern productivity and forage
availability for least terns at habitat areas managed by the Districts. The objective of the forage fish
monitoring program was to monitor the abundance of forage fish for least terns and evaluate fish species
diversity on or near areas owned or managed by the Districts. As such, forage fish abundance and
diversity were sampled periodically from 1999-2014 using the Districts’ forage fish monitoring protocol.
Four sampling sites were established based on their close proximity to areas managed as least tern nesting
habitat in 1999. A fifth sampling location near Alda, Nebraska was added in 2003 (Figure 4). Forage fish
sampling generally occurred during the latter portion of the least tern nesting season in 1999, 2003, 2005,
and 2007-2010. In any given year, data collection generally occurred over a few consecutive days (range

of 2—7 days); however, the date sampling was initiated ranged from 23 June to 13 August.

Each area sampled included a 200 m (219 yd) reach of river with areas classified as open channel
habitat which was defined as the flowing portion of the active channel area >23 m (25 yd) wide. Open
channel areas were sampled using 0.3 cm (1/8-inch) mesh seines to enclose an area 7.5 m by 15 m (112.5
m?; 8.2 yd by 16.4 yd; 134.5 yd?). At each site, five to ten samples were obtained; total number of
samples at each site depended on the available channel area. The location of sampling at each site was
chosen to be representative of open channel areas. Sampling at a site did not occur if flows were too high
or water was not present. A total of 237 samples were obtained to document fish abundance and diversity

during the study period 1999-2010.
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Figure 4. Study area (Associated Habitat Reach) showing data collection sites and other important features.

All captured fish were counted and identified to species or were classified as young-of-the-year if
they were too small to identify. We limited our analysis to fish species and age classes generally of an
appropriate size (<7.6 cm; 3 in) for least tern forage. The species included in our analysis were: red shiner
(Cyprinella lutrensis), sand shiner (Notropis stramineus), bigmouth shiner (Notropis dorsalis), brassy
minnow (Hybognathus hankinsoni), mosquitofish (Gambusia affinis), plains killifish (Fundulus zebrinus)
and unidentifiable young-of-the-year fish species (Program 2013). These six species and unidentifiable

young-of-the-year  fish accounted for >75% of all fish captured in each sample.
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Monitoring Foraging Habits of Least Terns in the AHR

In 2009 the Program implemented a foraging habits study to document foraging activity of least
terns along the central Platte River valley (Sherfy et al. 2012). The purposes of the foraging habits study
was to help determine if prey base availability limits reproductive success of least terns on the central
Platte River and to attempt to isolate the effects of foraging habits on productivity from other influences
such as predation and human disturbance. Sherfy et al. (2012) recorded behavioral observations of least
terns at sandpits and riverine sites. During the months of June—August (2009-2010) least tern behavior
was observed during 378 sessions (358 hours) conducted opportunistically or during three 4-hour periods
between sunrise and sunset (0600-1000, 1200-1600, and 1700-2100 h). The majority of observation
sessions (n=306) and time (310 hours) occurred at sandpits or at Nebraska Public Power District’s
Kearney Canal Diversion (Figure 1). The remainder of the sessions (n=72) and time (48 hours) focused
on two sandbar colony sites and open river channel (hereafter, river channel sessions). We used only river
channel sessions in our analysis because we were interested in how foraging behavior is influenced by
flow and fish abundance in open river channel habitat and not at sandpits or a division structure.
Behaviors were observed using binoculars or spotting scopes from ground blinds at sandpits, river banks
and sandbars, canoes, and an airboat. Many behavioral types were reported including three directly
related to least tern foraging: 1) successful plunges; 2) unsuccessful plunges (including dives that do not
end in a plunge into the water) and; 3) plunges for which the capture success was unknown. From this we
constructed a data set to record the date, location, length of the session (to the nearest minute), total
number of successful plunges, unsuccessful plunges, and plunges with unknown success. See Sherfy et al.

(2012) for more details.

It is important to note that data collected by Sherfy et al. (2012) was the result of two different
study designs. The first design involved systematic observations taken by going to a location and making

observations (e.g., observations from the blind) while the second design involved opportunistic
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observations (e.g., from an airboat after observing least terns in a given area). Clearly, the opportunistic
observations were likely to have higher rates of plunging because observations were conditional on least
terns being present. Due to small sample size, we choose not to analyze both types separately, that is, we

analyzed both types of observation as if they were interchangeable.

Central Platte River Flow Data

We obtained mean daily flow (m3s? and ft3s) records from U.S. Geological Survey gaging
stations on the Platte river near the cities of Overton (06768000), Kearney (06770200) and Grand Island,
Nebraska (06770500) from May 1999 to August 2010. Our analyses of the forage fish data used mean

daily flow records on the date of sampling from the nearest gaging station as a covariate.
Synthesizing Data

Subsequent sections of this document report the results of using the Districts’ forage fish
sampling data (CNPPID and NPPD 2013), the Program’s foraging ecology data (Sherfy et. al. 2012), the
Program’s productivity data (Baasch 2014), and flow data collected at United States Geological Survey
(USGS) gaging stations to test three inferred relationships in the hypotheses including: 1) forage fish
abundance is related to flow in open channel habitat (Districts’ forage sampling data and flow records); 2)
foraging behavior and success in open channel habitat is related to forage fish abundance, flow, or both
(Districts’ forage sampling data, Program’s foraging ecology data, and flow records); and 3) given a
relationship between forage fish abundance and flow, least tern productivity is related to flow and thus
forage fish abundance (Program’s tern and plover monitoring data and flow records). We also used the
Districts’ forage fish data and a review of literature to develop a bioenergetics approach to estimate
numbers of least tern family units (assuming 2 adults and 3 chicks) the AHR could support at various

flows (forage fish data and literature review).
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SECTION 2 — Relationship between Forage Fish Abundance and Flow

Priority hypothesis T2 in the Program’s Adaptive Management Plan (AMP) deals with concerns
over the relationship between least tern productivity on the central Platte River and the availability of
forage fish in the river (Program 2006). A sub-hypothesis (T2a) postulates a non-linear relationship
between the number and diversity of fish and river discharge (Program 2006). As such, the Big Question
associated with this hypothesis states: “Does forage availability limit tern [...] productivity on the central
Platte River.” To provide a line evidence for answering the Big Question and assessing this premise, we
used forage fish sampling data collected by the Districts (CNPPID and NPPD 2013) and flow records
from USGS gaging stations to determine impacts of river discharge and other factors on forage fish
availability. We use these results to begin to build empirical evidence to test the forage fish-related

hypotheses in the AMP.
Forage fish model

Our first assumption regarding the priority hypothesis was that flow was related to forage fish
abundance in open channel habitat. Therefore we developed a regression model to establish a relationship
between flows and forage fish abundance in open channel habitat as follows. Let x; correspond to the
observed catch in the i" seine, for i = 1,2,...,237. We let this count have a negative binomial distribution

with mean u; and dispersion ¢:
xi~Negative Binomial(u;, ¢). (3.2)

Under this parameterization, the expected value of x; is w; and the variance of x; is w; + ¢u?. We

assumed the log of the expected catch per seine depends linearly on flow:

log(wi) = 1 + B2fi, 3.2)
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where f3; is the log expected catch per seine at a flow of 0.0 m3s (0.0ft 3s) and B, is the coefficient that
determines how the expected catch per seine depends on the mean daily flow at the nearest gaging station
to site i on the day of seining (f;). Since each seine sampled an area of 112.5 m? (134.5 yd?) we reported

quantities of interest per m? (e.g., 1;/112.5 m?).

To assess the fit of our model, we present posterior predictive model checks. Posterior predictive
checks, show agreement (or discrepancy) between the fitted model and the observed data and can be used

to asses model adequacy (Gelman et al. 2013).

Results

We found expected forage fish densities (u;/112.5 m?) decreased as flow increased (Figure 5).
The number of fish caught per seine was highly variable; however, the negative binomial distribution
appears to capture this variability as the posterior median of ¢ was relatively large. Because of the
variability in the seining data, our predicted fish densities were also highly variable (Figure 6). The
posterior predictive distribution shows agreement between the fitted model and the observed data (Figure

6). This suggests our forage fish model with the single flow covariate is adequate.

Discussion

Previous investigations of tern foraging behavior, as well as observations of least terns foraging
on the central Platte River, generally indicate a selection for foraging in open channel habitat provided by
the river (Wilson et al. 1993; Tibbs & Galat 1998; Sherfy et al. 2012). Because of least tern foraging
behavior and the proximity of our five sampled sites to areas with the highest nesting densities in the
AHR, we expect the sampling design was representative of the open channel habitat readily available to
least terns at areas managed as nesting habitat. We note, however, the sampling design was not a random

set of sites (or similar design) within the AHR that would lead to broader inference. Because of this, our
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results should not be extrapolated to the entire AHR. That is, our results cannot be used to determine the

relationship between forage fish abundance and species diversity and discharge metrics across the entire

AHR (see Section 6).

1.2 1.4

)
1.0

u
112 m?

Expected fish density (-
0.6 0.8

0.4

0.2

0.0

Flow (mss’1)

Figure 5. Regression model (Eq. 3.1-3.2) showing the relationship between expected forage fish density (u/

112.5 m?) and average daily flow the day seining occurred (posterior median = solid black line; 95% Cls = dashed
black lines).

We expected and found a nonlinear relationship between forage fish abundance and discharge
metrics. Our results indicate expected forage fish abundance are highest at low mean daily flows on the
day of sampling (hereafter referred to as flows) and declined as flow increases. For the forage fish

abundance data, the effect is relatively small in comparison to the variability in the data (Figure 6).
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However, at very low flows we would expect seining to result in higher catches of forage fish and this

results is corroborated by the observed data (Figure 6).

12

)

X
112 m?
8
|

Predicted fish density (.

0 20 40 60 80

Flow (m°s™")

Figure 6. Regression model (Eq. 3.1-3.2) showing the relationship between predicted forage fish density (x/
112.5 m?) and average daily flow the day seining occurred (posterior median = solid black line; 95% Pls = dashed
black lines).The gray circles show the observed data (i.e., number of fish caught in each seine/112.5 m?; 134.5 yd?).

These results need to be interpreted with caution due to variable catchability. Variation in
catchability occurs when the probability a fish is captured is less than one and variable from sample to
sample. For detection of trends, variable catchability is a concern if the probability of catching an
individual depends on the explanatory variables (e.g., flow) or other unmeasured variable that correlates
with the predictors used in our analysis. For example, assume forage fish abundance is constant across

mean flow on day of sampling. Then assume the probability of catching forage fish is near one at low
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flows, but the probability is near zero at high flows. The number of forage fish caught while seining will
be much greater when the flow is low. If this scenario were true, the forage fish abundance would appear
to decline as flows increased. Variable catchability, also known as non-detection, has the potential to be
the sole driver of the trend in our analysis. However, given the data used in our analysis, we cannot

confirm, nor refute, this claim.

Summary

Based on the Districts’ forage fish sampling data and USGS flow records, we were able to
establish a relationship between forage fish abundance and mean daily flows. This relationship was
opposite of what was hypothesized as the abundance of forage fish caught in each sample, though
variable, was higher during periods of low flow. Results of this investigation, however, should not be
used as the sole source of evidence that forage fish abundance does not limit least tern productivity as the
relationship we found was small as compared to variability in sampling data and potential differences in

catchability under various flow conditions.
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SECTION 3 - Relationships between Flow, Forage Fish Abundance, and Interior Least Tern

Foraging Behavior and Success

We used data collected by the Districts and least tern foraging behavior data to provide another
line evidence for answering the Big Question and assessing this premise. The objective of this evaluation
was to determine impacts of flow and forage fish abundance on least tern foraging behavior and success
in open channel habitat. Although indirect to productivity of least terns, we might expect flow and forage
availability to influence foraging behavior and success of the birds. We use this indirect evidence to build

empirical support to test the forage fish-related hypotheses in the Program’s AMP (Program 2006).
Least tern foraging model

We constructed two models. We related the total number of plunges observed during each
behavioral session to a set of covariates in model one. In model one, y; corresponded to total number of
plunges (successful, unsuccessful and unknown outcome) that occurred during the j™ behavioral
observation session for j = 1,2,...72. We assumed y; followed a negative binomial distribution with

expected value A; and dispersion 6:
yj~Negative Binomial(4;,0). (4.1)

The log of the expected plunge rate (4;) depended on three covariates:

log(1) = Bs + ool + fsf; + Bof;® + Brlog(hy), (4.2)

which are the predicted fish abundance per m* (x;/112.5 m?), mean daily flow at the location on the day
of the observation (f;) and the session length in hours (h;). The numerator in the predicted fish abundance
per m? in eqn 3.2 (i.e., x;) was predicted from the model described in eqn 3.1 and 3.2 in Section 3. We

used the forage fish model to predict fish abundance for flow (f;).
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We related the number of fish captured during each behavioral session to a set of covariates in

model two. The observed number of fish captured (z;) in the j" session followed a binomial distribution

with total number of plunges (N;) and probability of success (r;):
zj~Binomial(N;, ;), (4.3)

where N; is the observed sum of the number of successful and unsuccessful plunges. The logit of =;

depends on fish abundance per m? and mean daily flow at the location on the day of the observation:

logit(m)) = fig + foroi—s + Prof; + Burf” (4.4)

We were also interested in the expected catch rate (y;), which we define as the expected plunge rate

multiplied by the probability a plunge results in a fish capture:

Biologically, we expected the plunge rate and probability of fish captured to depend on both flow
and forage fish abundance. We expected plunge rates and capture success were higher at locations with
greater fish densities. Likewise, because it seems there would be a minimum depth of water a least tern
can plunge into without injury, we expected flow to influence the plunge rate (i.e., least terns would not
plunge because the water is too shallow) or capture success (i.e., least terns dive but do not plunge into
the water). We also expected plunge rate and probability of fish capture to decrease as flow increased
because at higher flows the water in the channel is deeper, moves with greater velocity, and is more
turbid. Under these conditions, forage fish may not be visible or catchable (i.e., forage fish may be located
at depths greater than the maximum viewing or diving capabilities of least terns). Allowing for a

quadratic effect of flow in eqn 3.2 and 3.4 captured this dynamic.
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Use of forage fish model

The least tern foraging model required, as a covariate, the density of forage fish present at each
plunge location. We did not have data pertaining to the density of forage fish present at each location
during the time a plunge was observed. Furthermore, it is not clear how forage fish abundance could be
measured instantaneously at each plunge location (although see Safina & Burger 1985). We have the
required data at several locations and points in time, but not at the locations or time we need. This is a
common problem in spatial statistics and is known as spatial misalignment (Carol & Young 2002). A
solution to this problem is to make a prediction of the covariate at the location and time when and where
it is needed. For example, it is common to use environmental data (e.g., average temperatures) collected
at various locations (e.g., weather stations) to provide predictions across a spatial domain (e.g., the United
States). The predicted covariates are then extracted, usually from geographic information systems, and
treated as if they were actually measured at the location and time the biological data was collected. This
process, however, can produce inference biases if uncertainty in predictions is not accounted for (Foster et

al. 2012; Stoklosa et al. 2014).

We used the predicted abundance as a surrogate for measured fish abundance at each observation
location in our analysis. We incorporated prediction error into our Bayesian hierarchal models (Cressie et
al. 2009; Cressie & Wikle 2011). For the purposes of this study, we implemented the negative binomial
regression model to: 1) make inference with regard to the relationship between forage fish abundance and

flow, and 2) predict forage fish abundances for use as a covariate.

Model selection and inference

Model selection for our model could occur at many levels. For example, we could test if the
negative binomial distribution fit the data better than a Poisson distribution. We could try to determine if

the functional form, for example in eqgn. 3.2, best fit the data. We could also try to determine which f’s
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should be included in the model. The first two examples involved checking model assumptions, which
can also be accomplished by posterior predictive checks (Gelman et al. 1996, 2013). We preformed
posterior predictive checks on our model to assess model assumptions and show the results for the two
best models. We then proceeded with model selection, where our goal was to determine which, if any,

covariates—forage fish, abundance, or flow—effectively predicted tern forage rate and forage success.

We agree with Hooten & Hobbs (2014) that out-of-sample validation would be the gold standard
for predictive model selection, however, we feel our datasets were too small to split into training and test
sets. As such, we used K-fold cross validation which required K runs of the Markov Chain Monte Carlo
(MCMC) algorithm as recommended by Hooten and Hobbs (2014). For our model, we defined the score

function as:

ST_, Negative Binomial(y|u(t),¢(t)~Binomial(z|N,n(t))) (3 6)

—2 3K log( =

where K is the number of folds and T is the MCMC iteration in the K™ fold. We calculated the score for
four different models where the plunge rate and fish capture rate depended on: 1) fish abundance and flow
(M1); 2) flow only (M2); 3) fish abundance only (M3); and neither flow or fish abundance (M4). We
assumed plunge rate depended on effort in all four models. We identified the best predictive model by
finding the model with the smallest value of the score function using 10-fold cross validation (i.e., K=10

in Eq. 8).

Finally, we reported the median and 95% equal-tailed credible intervals (Cls) for the posterior
distributions of the expected plunge rate, the probability of fish capture, and the expected capture rate for
the model or models with the lowest score after model selection. We calculated the median and 95% Cls
for all variables that depended on the covariate for a grid of values between the minimum and maximum
observed from the data so that, when plotted against the covariate, the lines appeared continuous. We
standardized all quantities that depended on survey effort (eqn 3.2 and 3.4) to an hourly rate (i.e., h =1).
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Results

Results of cross-validation indicate M4 (score = —9.5) had the highest predictive ability which
suggests neither fish density nor flow influenced plunge and fish capture rates. The model that only
allowed for an influence of flow (M2), however, had only slightly less predictive ability (score = —8.8).
Both M1 (score = 20.0) and M3 (score = 11.5), which allowed for an influence of fish density on plunge
and fish capture rates, had much lower scores indicating the predictive ability of those model was
degraded. We present results for M4 and M2 since these models had the lowest, but nearly equal scores.
We present results of M2 (second ranked model) in more detailed given M4 (top model) suggests neither
flow nor fish density influenced plunge and fish capture rates, and thus a detailed presentation is not

necessary (Figure 7-10).

Presented as an hourly rate (i.e., h = 1), M2 indicates the expected plunge rate increased from
around 4 plunges per hour at the lowest observed flows (5 m3s?; 177 ft3s?) to a peak of 9 plunges per
hour at flows of 45 m3s (1,589 ft3s?). After the peak of 9 plunges per hour, the plunge rate decreased to
around 3 plunges per hour at the highest observed flow (87 m3s™; 3,072 ft3s?). The probability of fish
capture increased from approximately 0.10 at 5 m3s? (177 ft®s?) to around 0.30 at 87 m3s* (3,072 ft3s?).
When the plunge rate and probability of fish capture were combined, the catch rate increased from 0.25
fish per hour at 5 m3* (177 ft3s?) to about 2.00 fish per hour around 60 m3s? (2,119 ft3s?), but decreased
at higher flows. Based on incidental field observations, we assume the variability in catch rates are more
an artifact of changes in foraging strategy (skimming verses plunging to capture forage) than forage fish
abundance. It is also important to note that 95% Cls for all relationships are wide, particularly at higher

flows, which indicates there is a lot of uncertainty in the relationships at high flows.
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454 Figure 7. Hierarchal regression model (Eq. 4.1-4.5) showing the relationship between average daily flow on the day
455  of the observation and expected plunge rate (1; a), probability of fish capture (mr; b) and expected fish capture rate
456 (y; ¢). Results shown are for model M4, which was the best predictive model. In each figure the posterior median
457 (solid lines) and 95% Cls are shown (dashed lines).
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459 Figure 8. Hierarchal regression model (Eq. 4.1-4.5) showing the relationship between average daily flow on the day
460  of the observation and expected plunge rate (1; a), probability of fish capture (r; b) and expected fish capture rate
461 (y; c). Results shown are for model M2, which was the second best predictive model (see Fig. 3 for best model). In
462  each figure the posterior median (solid lines) and 95% Cls are shown (dashed lines).
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463

464  Figure 9. Posterior predictive plots from a hierarchal regression model (Eqg. 4.1-4.5) showing how the observed
465  plunge rate (y; a) and catch rate (z; b) is related to average daily flow on the day of observation (median and 95%
466 CIs). Results are for model M4, which was the best predictive model. See Fig. S1 for alternative results which
467  suggest flow may have a slight influence on y or z. Gray circles designate the raw data. Note both the observed y and
468  z have been scaled to an hourly rate. Also note the high values for the observed plunge and catch rate are mostly due
469  to opportunistic samples that were short in duration.
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Figure 10. Posterior predictive plots from a hierarchal regression model (Eq. 4.1-4.5) showing how the observed
plunge rate (y; a) and catch rate (z; b) is related to average daily flow on the day of observation (median and 95%
Cls). Results are for model M2, which was not the best predictive model. See Fig. S1 for alternative results which
suggest flow may have a slight influence on y or z. Gray circles designate the raw data. Note both the observed y and
z have been scaled to an hourly rate. Also note the high values for the observed plunge and catch rate are mostly due
to opportunistic samples that were short in duration.
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Discussion

Numerical relationships between predators (least tern) and prey (fish) are often unknown, but can
be approximated empirically (e.g., Cury et al. 2011) or indirectly (e.g., by observing foraging behavior).
We assumed if forage fish abundance was limiting, least terns would develop compensatory strategies and
mitigate relationships between prey availability and reproductive success by increasing foraging effort
(Piatt et al. 2007). That is, even if there was no observable effect of forage fish densities on productivity,

we might expect to observe a measurable effect on least tern foraging behavior.

Prey availability, as measured through forage fish density, did not appear to affect the plunge rate,
the probability of fish capture, or the fish capture rate. This is substantiated by the scores for M1 and M3,
which indicate predicted fish densities decreased the predictive ability of the models substantially. We
suspect the reduced predictive performance of M1 and M3 could be caused by one or a combination of

B

the two factors: 1) the predicted fish densities are too “noisy”, and/or 2) tern foraging behavior is
independent of fish densities over the ranges observed in this study. Predictions, and hence predicted fish
densities, have error that reduces the predictive ability of the model when compared to analyses that have
perfectly measured values of the covariates. We cannot confirm, nor refute, if this is the case in our
analysis. In our study, it would be difficult or impossible to accurately measure fish densities at each
plunge location during each observational session, therefore, predicted fish densities were required.
Numerous studies have used predicted or estimated fish densities to explain variations in seabird
productivity (Cury et al. 2011; Santora et al. 2014). These studies, however, did not propagate the error
associated with the covariate through their analyses to the final result. Recently, multiple authors have
recognized the importance of accounting for the uncertainty associated with covariates that are predicted

in ecological models (Foster et al. 2012; Stoklosa et al. 2014). However, the loss of ability to detect

significant effects when covariates are predicted is a needed area of research. Secondly, it could be the
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plunge rate, probability of fish capture, and fish capture rate were independent over the range of flows

observed during the foraging habits study (5-87 m3s™; 177-3,072 ft’s?).

Models M2 and M4 had the highest, but nearly equal predictive ability. The most parsimonious
model and the one with the best predictive score, model M4, suggests neither fish density nor flow is
related to the plunge rate or probability of fish capture (Figures 7 and 9). The result and interpretation of
this model is fish capture rate is constant across all flows observed during our study. The model that only
included an effect of flow (M2) suggests as flow increased, plunge rate, probability of fish capture, and
fish catch rate increased. Although at higher flows (>45 m3s?; 1,589 ft®s?) these rates decreased (Figure
8). Given the predictive performance of M2, there is a little evidence supporting this conclusion.
Furthermore, the fact M4, which contained no effect of flow or fish density, outperformed M2 in terms of
predicative accuracy would suggest the true effect of flow may be zero or relatively small compared to

that estimated by M2 (Figures 7-10).

Spatial variability in landscape features can affect predator-prey interactions and responses
(Hunsicker et al. 2011). For example, in marine environments water temperature can affect predatory
swimming speed and encounter rates with prey (Sanford 1999). Turbulence has also been shown to affect
encounter rates and prey pursuit probabilities (MacKenzie et al. 1994). Therefore, it seems reasonable
that flow could influence least tern foraging behavior. For example, there has to be a minimum flow and
channel topography that results in water depths too shallow for plunging. However, even at the lowest
flows observed (5 m3?; 177 ft3s?), plunge rates of 4 plunges per hour would be expected in open channel
habitat (Figure 8). Empirically, in two session Sherfy et al. (2012) observed 12 plunges and 2 fish
captures at a flow of 7.2 m3? (254 ft3s) and 7.4 m3s? (261 ft3s?), respectively. This suggests least terns
are capable of plunging and capturing fish at flows much lower than 22.7 m3s* (802 ft3s!). However, we
suspect the actual minimum amount of flow necessary for successful foraging would depend on channel

morphology. Furthermore, M2 suggests higher flows (e.g., 80 m3s; 2,825 ft3s!) may have similar effects
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on foraging success for least terns as extremely low flows (Figure 8c). We believe there may be a small
influence of flow on least tern foraging behavior in open channel habitat given the score of M2 and M4
were nearly equal. If the effect exists, we suspect the effect size is not very large and that higher flows
have similar negative effects as low flows as measured by reduce plunging rate, probability of fish

capture, and fish capture rate.

Summary

We were unable to establish a strong relationship between fish density and flow and plunge and
fish capture rates. However, our second ranked model suggests expected plunge rates more than double
from the lowest flows observed (5 m®?; 177 ft3s™) until flows reach 45 m3s? (1,589 ft3s1) and then
plunge rates decrease as flows continue to increase. Probabilities of fish captures increased linearly from
the lowest to highest flows observed during our study. We believe there may be a slight influence of flow
on least tern foraging behavior in open channel habitat. We suspect the effect size is not very large and
that higher flows have similar negative effects as low flows. Based on confidence intervals, it appears
there is a lot of uncertainty in the relationships at high flows. Furthermore, the fact best model contained
no effect of flow or fish density would suggest the true effect of flow may be zero or relatively small

compared to that estimated by the second best model.
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SECTION 4 — Least Tern Productivity in the Central Platte River Valley

We used least tern productivity data collected via the Program’s monitoring protocol (Program
2011) and USGS gaging station data collected on the Platte River to provide a line evidence for
answering the Big Question and assessing this premise. The objective of this study was to determine
impacts of flow on least tern productivity within the AHR. Although indirect, we might expect flow, and
thus forage availability, to influence productivity of least terns within the AHR. We use this indirect
evidence to build empirical support to test the forage fish-related hypotheses in the Program’s AMP

(Program 2006).

Sherfy et al. (2012) found least terns made longer distance movements during the nonbreeding
and post fledging periods and shorter movement distances occurred during the incubation and brood
rearing periods. This finding would suggest least terns are possibly constrained to foraging relatively
close to nesting and brood rearing locations. Given foraging demands are presumably greatest and yet
most constrained during the brood rearing period, we expected productivity to be most sensitive to flow,
and thus prey availability, during the brood rearing period. Our analysis, therefore, is focused exclusively

on the number of fledglings produced per hatched nest and river discharge data.

Flow measurements

Our analysis of the fledgling success data included average daily flow records for the date on
which a brood’s fate was determined as well as the previous 7 days. Initially we considered testing several
different measures of flow as covariates. For example, we considered mean daily flow on all seven days
before fate determination, the minimum mean daily flow seven days prior to the date the fate was
determined, etc. We found, however, the flow covariates were highly correlated which would make
comparisons of the covariates very difficult in our regression analysis (Dormann et al. 2013). Therefore,

we used the minimum daily flow that occurred during the seven day period prior to date the fate of each
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brood was determined and recognized our results and interpretations could apply to several different

measures of flow.

Least tern productivity model

We used logistic regression models to relate flow measurements to least tern productivity. An
assumption of our logistic regression model is the numbers of fledglings from each brood (b,) follow a

binomial distribution:

b, ~Binomial (Cy,ny), (5.1)

where Cj, is the number of chicks hatched from each nest and 7, is the probability a chick fledged from
the k" brood (k=1,2....,486). We expected the probability of fledging to be related to the flow, and thus
abundance of forage fish, near the location of the brood. Initially, it would seem we could use the
relationship between flows and forage fish abundance developed in Chapter 2 to predict forage fish
abundance near the location of the brood. Doing so presents at least two problems: 1) the probability of
fledging likely depends on the cumulative effects of forage fish abundance some unknown time before the
fate was determined, and 2) for a given flow, total forage fish catch most likely depends on the expected
forage fish density (1/112.5 m?) and not predicted forage fish density (x/112.5 m?). For example, low
forage fish abundance several days prior to chick mortality may be the cause of mortality. It was not
exactly clear how to use the forage fish abundance model to incorporate this temporal dynamic. Secondly,
although the plunge rate and probability of fish capture are likely to respond to small scale variability in
forage fish abundance captured by the seining data, a larger area is available to each least tern for
foraging. For example, Sherfy et al. (2012) reported least terns routinely traveled distances of 3 km (1.9
mi) while rearing broods. As a result, the probability of a chick fledging is likely not dependent on the
small scale variability captured by the seining data, and hence predicted by the forage fish model, but

rather the expected forage fish abundance. Because of the high correlation between flow and expected
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fish abundance, flow can be used as a surrogate covariate (Section 3). Given the two issues discussed
above, we choose to model the probability of fledging using various measurements of flow. Although
such an analysis is less mechanistic as compared to the foraging model in Section 4, given the data

limitations we believe this was the most appropriate approach to link flow to productivity.

We assumed the logit of n, depended on f;, the minimum flow within 7 days prior to the date of

fate determination:

logit(ny) = a1 + az fi. (5.2)

We also tested to see if minimum flows <22.7 m3s? (802 ft3s1) during the 7 days prior to the date of fate

determination influenced 7, with the linear predictor:

logit(ny) = az + a,I(fy < 22.7), (5.3)

where I(min(f;) < 22.7) takes on a value of zero when minimum flows were >22.7 m3s* (802 ft®s*) and

one if the flow were <22.7 m3s? (802 ft3s?).

Sherfy et al. (2012) discovered high rates of foraging at the Kearney Canal Diversion structure
(Figure 4) and that least terns occasionally made long distance movements. Based on observations by the
authors, the diversion structure supported large abundances of fish and pools deep enough for plunging at
low flows. Therefore, we suspected when flows were low, least terns may travel at an increased frequency
to the diversion structure to forage. If this is true, we would expect the distance from the location of the
brood to the diversion dam may influence least tern productivity. To test this relationship we included

distance to the diversion structure as a covariate:

logit(ny) = as + agdy, (5.4)
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where dy is the distance between the k™" brood and the Kearney Canal Diversion in km (Figure 4). We
also included a two-way interaction with the covariates minimum flow and I(min(f;) < 22.7), as we
expected the effect of d;, to depend on flow, that is, traveling to the diversion structure only when there is

a flow that results in reduced fish capture success or a shortage of fish. We therefore used the linear

predictors:

logit(n,) = ay + agdy + a; min(fy) + ag d, min(f}) (5.5)
and
logit(ny) = ag + aiody + a1 I(min(fy) < 22.7) + @y, dy I(min(fy,) < 22.7). (5.6)

Lastly, we included a model that did not include an influence of flow, which was:

logit(ny) = ay3 (4.7)

We randomly split the data into a training set with 241 observations and test set with 241
observations. We used a generalized linear model and maximum likelihood to obtain parameter estimates
using the training data set (Stroup 2012). We calculated the predictive deviance (i.e., —2 times the
predictive log likelihood) using the test data. Predictive deviance is a measure of the models predictive
ability and has a similar interpretation as Akaike information criterion (AIC; Burnham & Anderson 2002;

Hooten & Hobbs 2015). We also calculated and reported AIC scores for comparison.

Results

Of 551 broods monitored, 416 broods fledged at least one chick, 65 resulted in an unknown status
and 70 failed. Of the 70 broods that failed, 43 had an unknown cause of failure, 8 failed due to weather,
and 19 failed due to predation. Of the 486 broods that had a known fate (i.e., “fledged” or “failed”), 478

included records of the number of chicks that hatched and fledged. These 478 broods produced 1,092
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chicks, of which 830 chicks fledged. Of these 478 broods, 378 had fates determined when the flow was
<22.7 m3st (802 ft3s1) and resulted in 648 fledged chicks (see raw data in Figure 11c). Though observed
fledging rates have been extremely high, it is unknown whether fledged individuals were physically fit to

complete migration and eventually recruit to the population.
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Figure 11. Logistic regression model (Eq. 5.5) showing the relationship between probability of a chick fledging ()
and the distance to the Kearney Canal Diversion when the minimum average daily flows were less than (a) and
greater than (b) 22.7 m3s* (802 ft3s?) seven days before fate determination of the brood (estimate and 95% Cls).
Logistic regression model (Eg. 5.2), showing how the probability of a chick fledging (n) is unrelated to minimum
average daily flows on the seven days before fate determination (c; estimate and 95% ClIs). Note model in Eq. 5.5
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Analysis of brood data showed the best model (Eq. 4.6) had a predictive deviance of 476, an AIC
score of 496, and included distance to the Kearney Canal Diversion and minimum flow <22.7 m3s* (802
ft’s?; Figure 11). For comparison, the model that included no covariates (Eq. 4.7) had a predictive
deviance of 488 and an AIC of 500 and suggested the probability a chick fledged was 0.77 (0.73-0.81;
95% confidence interval). The predictive performance of all other models was similar to the model with
no covariates, with the exception of the models presented in Eq. 5.4 and 5.5, which slightly outperformed

the model with no covariates (predictive deviance of 483 and 479 and AIC of 499 and 498, respectively).

Within the AHR, least terns forage at a variety of locations including open channels, sandpits and
the Kearney Canal Diversion. Our data, and hence conclusions, are limited to open channel habitat.
Although the Program’s priority hypothesis is not limited to open channel habitat, species of fish captured
by least tern are typically found in open channel habitat (Wilson et al. 1993; Stucker et al. 2012).
Consequently, open channels were thought to be the most important foraging habitat for least terns and
thus were the focus of our study. Sherfy et al. (2012) found least terns rarely foraged at sandpits and were
quite unsuccessful when they did so within the AHR. Sherfy et al. (2012) observed plunge rates of 1.2
plunges per hour at sandpit sites, which was more than 7 times lower than what was observed at riverine
sites (8.5 plunges per hour). Furthermore, during 230 behavioral observation sessions totaling 234 hours
of observation at sandpit sites, only 7 successful plunges were observed. Given this information, it seems
unlikely sandpits contributed greatly to least tern foraging within the AHR. Sherfy et al. (2012), however,
did discover a high rate of foraging at the Kearney Canal Diversion. During 76 sessions, which totaled 77
hours of observation, 503 successful plunges were observed. For comparison, during 72 sessions totaling
48 hours of observation, 49 successful plunges were observed in open channel habitat (Sherfy et al.

2012).

Based on results of Sherfy et al. (2012), we suspected the Kearney Canal Diversion may be

particularly important for providing least terns foraging opportunities during low flow events as we were
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unaware of any area where such high frequency of successful foraging regularly occurred. At flows <22.7
m3s? (802 ft3s), it does not appear distance to the Kearney Canal Diversion had any influence on the
probability of fledging (Figure 11a). Rather, our results indicate the distance to the Kearney Canal
Diversion influenced the probability of fledging only when flows were >22.7 m3s? (802 ft®s?) and that
the probability of fledging increased the further broods were from the Kearney Canal Diversion. Though
this result is counter to what we expected, further examination of the data resulted in a fairly logical
explanation (Figure 11b). In 2010 and 2011 a site located approximately 75 km (46.6 mi) downstream
from the Kearney Canal Diversion had exceptionally high productivity; 45 out of 46 chicks fledged.
Flows were high during 2010 and 2011 and we have no reason to believe the high survival rate was the
result of increased foraging success. Rather, we attribute the high success rate to good fortune in that
adverse weather events and predation did not impact the site during either year. Furthermore, this site
experienced exceptionally low flows during 2012 and 2013 when 77% (37 of 48) of the chicks observed
fledged; the average flow for each brood 7 days prior to the date their fate was determined was 0.8 m3s*
(28 ft3s1). Of the 11 chick mortalities recorded, 10 chicks were associated with four broods of which no
chick fledged. In all cases, cause of mortality was undetermined. However, given the four broods were
located on a site <0.5 ha (1.24 ac) in size and 38 eggs from 15 additional nests hatched and resulted in 37

fledged chicks, it seems highly unlikely the 4 broods failed due to a lack of forage.

It could be argued an analysis such as this requires specific information about each chick within a
brood (e.g., cause of death, time of death, etc. for each chick). Our data was collected at the brood level.
For example, if three chicks hatched, but only a single chick fledged (i.e., the other two chicks died), the
status of the brood would have been recorded as “successful” and the date of when the two chicks died
would be unknown or not recorded. As a result, covariates such as flow correspond to the date when the
single chick fledged and not the date when the two chicks died. In other words the value of the covariate

may not correspond to the values actually experienced by chicks that died. Such measurement error in
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covariates has the potential to result in incorrect conclusions when making inference from regressions
model (Carroll et al. 2006). However we proceeded under the assumption measurement error in

covariates did not influence inference.

Summary

From 2001-2014, we observed 478 broods with records of numbers of chicks that hatched and
fledged within the AHR. These broods resulted in 1,092 chicks, of which 830 fledged. Of these broods,
79% had fates determined when the flow was <22.7 m3s™ (802 ft3s?) and resulted in 78% of the fledged
chicks observed. We only observed 43 broods that hatched and failed due to unknown causes. Thus, these
are the only broods where starvation could have resulted in the loss of the entire brood. However, our
analysis was conducted at the scale of the brood rather than individual chicks and we have no evidence of
the cause of loss for partially fledged broods (i.e., broods where only 1 chick out of 3 fledged). Given a
lack of information as to the cause of partial brood losses (>100 chicks lost when a sibling fledged), it is
conceivable that a shortage of forage and thus sibling rivalry could have contributed to some of these
losses. We found no evidenced least tern productivity was negatively influenced by low flow events. The
best model indicated flows below 22.7 m3s? (802 ft3s™) had higher predicted probability of fledging than
higher flows. We also found least tern productivity was positively influenced by distance to the Kearney
Canal Diversion; a common foraging site for least terns (Sherfy et al. 2012). However, this relationship
was likely driven by one site that had exceptionally high reproductive success. In summary, we found
nests that hatched had in unusually high success rate (fledged >1 chick) even though nearly half of our

study period occurred during times of extreme drought.
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SECTION 5 — A Bioenergetics Approach to Estimating Forage Fish Demand of Least Terns in the

Central Platte River Valley

Our goal thus far has been to approach priority hypothesis T2 using multiple lines of evidence
that are not direct links between flows, forage fish abundance, and least tern productivity. In the previous
Sections, we relied on a “top down” approached to detect direct and indirect influences of forage fish
availability on least tern productivity (see Sections 3, 4 and 5). An alternative “bottom up” approach,
where one attempts to estimate the population size a prey base can support (hereafter referred to as a
“bioenergetics approach™), is applied in this Section. We use this indirect evidence to build empirical
support to test the forage fish-related hypotheses in the Program’s AMP (Program 2006). The objective of
this study was to utilize the Districts’ existing central Platte River forage fish monitoring data and
available references to determine the number of least terns the forage fish population in the AHR can

support.
Channel area calculations

We used a HEC-RAS 1D hydraulic model to estimated average wetted channel width at 453
locations within the main channel of the AHR for flows ranging from 3-85 m3s* (106-3,002 ft3s). The
spacing between, and hence the location of, each wetted width measurement was generally determined so
that the distance between successive measurements was approximately equal to the channel width
measurement at the location. As a result, the average distance between wetted width measurements was
355.2 m (SD = 187.0 m; 388.5 yd; SE = 204.5 yd). Wetted widths were calculated for flows listed in
Table 2. Next we calculated the area of open channel habitat as the wetted width measurement at the
location multiplied by the sum of half the distances to the nearest wetted width measurements expressed

as:

A; =w; (%) (6.1)
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730 where 4; is the channel area representative of the i wetted width measurement (i = 2,...452) and d;_,is the distance between the location i and

731 location i — 1. Similarly, d; 4 is the distance between the location i and location i + 1. Then the total channel area is the sum (Table 2):

732 open channel area = Y152 A;. (6.2)

733 Table 2. Calculations used to determine the number of family units (defined as 2 adults + 3 chicks) the prey fish population in the AHR could potentially
734 support.

735

736 Flow Open channel Expected fish ~ Fish/m?  Millions of fish Available Auvailable Auvailable Total number
737 m3s?t (ft3sh) area (km?) catch per in main forage (kg) forage (kg) energy of family units
738 seine haul channel habitat wet weight dry weight (mj) supported
739

740 2.83 (100) 8.02 131.62 1.17 9.38 3,003 901 61,853 825
741 5.66 (200) 10.20 113.28 1.01 10.27 3,287 986 67,703 903
742 8.50 (300) 11.63 97.49 0.87 10.08 3,225 968 66,437 886
743 11.33 (400) 12.87 83.90 0.75 9.60 3,072 921 63,275 844
744 14.16 (500) 14.19 72.21 0.64 9.11 2,915 874 60,042 801
745 21.24 (750) 16.65 49.62 0.44 7.34 2,350 705 48,411 646
746 28.32 (1000) 18.81 34.10 0.30 5.70 1,824 547 37,581 501
747 35.40 (1250) 20.78 23.43 0.21 4.33 1,385 415 28,528 380
748 42.48 (1500) 22.60 16.10 0.14 3.23 1,035 310 21,320 284
749 49.55 (1750) 24.38 11.06 0.10 2.40 767 230 15,804 211
750 56.63 (2000) 26.20 7.60 0.07 1.77 567 170 11,671 156
751 70.79 (2500) 29.62 3.59 0.03 0.95 302 91 6,230 83
752 84.95 (3000) 33.16 1.69 0.02 0.50 160 48 3,293 4
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Forage fish abundance

The relationship between flow and forage fish abundance was estimated using the negative
binomial regression model in Chapter 2. We showed that the expected number of forage fish caught in

each seine haul was:
E(x) = ePrthf, (6.3

We used the posterior median of §; and B, as point estimates for the following calculations, which
resulted in B; = 5.03 and 8, =-0.053. We used this relationship to calculate the expected fish catch per
seine haul for flows ranging from 3-85 m?s? (106-3,002 fts’!; Table 1). We also calculated the number
of fish per m? (i.e., E(x)/112.5 m?) and multiplied this by the area of open channel habitat to estimate

the how many millions of fish were predicted to be in main channel habitat (Table 2).
Energetic calculations

We assumed a breeding pair consists of two adult least terns and a successful brood consists of
three chicks (hereafter, a breeding pair with three chicks is referred to as a “family unit”) for the
following calculations. We assumed each breeding pair produced one successful brood with three chicks
(i.e., no chick mortality occurred and no double brooding). We also made the assumption that all forage
fish available and consumed by least terns are age-class O (young-of-year) red shiners (Cyprinella
lutrensis). We made these assumptions because we were able to find the required information for our
calculations for red shiners (e.g., energy content and body mass) and so that our estimates will be
conservative as young-of-year fish were likely the smallest bodied forage collected in our forage fish
sampling protocol (see Section 3). Yildirim & Peters (2006) reported average total weight for male and
female red shiners of age class 0 had a total wet weight of 0.32 gram (SE = 0.03; 0.01 oz; SE = 0.001).

We multiplied their estimated by the number of forage fish estimated to be in open channel habitat by the
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lowest weight (0.32 grams; 0.01 0z) to obtain the weight of available forage fish in main channel habitat
(Table 2; “Available forage (kg) wet weight”). Franssen et al. (2006) reported red shiners averaged
4923.2 (SE = 522.1) calories per gram of dry mass (20.60 kj per gram). Since the caloric value of red
shiners is reported in dry weight, we converted the wet weight of red shiners to dry weight assuming the
dry weight was 30% of the wet weight (i.e., 0.32g X 30% = 0.096g; Table 2; “Available forage (kg) dry
weight”). We then multiplied the dry weight by the energy content (20.60 kj per gram) to obtain the

minimum amount of energy that may be available from forage fish (Table 2; “Available energy”).

Roby et al. (2003) reported that the daily energy expenditure of free-ranging breeding Caspian
terns was 1040 kj/day. Adult Caspian terns weigh 600-700 grams (21.16-24.69 oz; male) and 500-640
grams (17.64-21.16 0z; female), whereas adult least terns are reported to weight 30-45 grams (1.06-1.59

0z; Olsen & Larsson 1995; Roby et al. 2003). The empirical relationship estimated by Nagy (2005) was:
FMR = 2.25M, 0808 (6.4)

where FMR s the field metabolic rate (in kj metabolized per day), and M, is the body mass (in grams).
We used equation 6.4 to estimate daily energy expenditure for adult least terns using what has been
reported for Caspian terns. Assuming Caspian terns weigh 600 grams (21.16 0z) and least terns weigh 45

grams (1.59 0z), it could be estimated that a least tern will have a FMR that is 0.123 times less than a

2.25(45)0:808

Caspian tern (2.25(600)0'808

= 0.123). Using the reported energy expenditure of free-ranging breeding

Caspian terns of 1040 kj/day, we estimate that an adult least tern requires 128.25 kj/day.

We estimate adult least terns are present and require 128 kj/day of forage for 60 days each nesting
season. Therefore, the total energy requirement for an adult least tern during the nesting season is 7,695 kj
(i.e.,60 days x 128.25kj/day = 7,695 Kkj). Roby et al. (2003) also reported that total metabolic energy
requirements for Caspian tern chicks (from hatch to fledgling) were 19,200 kj. If we assume the same

allometric relationship as we did for adults, the seasonal energy requirement for a fledgling would be
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2,368 kj (i.e.19,200kj x 0.123 = 2,368 kj). Therefore a breeding pair family unit that fledges 3 chicks
would require 22,494 kj (2 x 7,695kj + 3 X 2,368 kj = 22,494 kj) per season. The energy
requirement of 22,494 kj can be divided by the amount of energy available from forage fish (“Available
energy (mj) ”’; Table 2) to estimate the number of family units the forage fish population in AHR could

potentially support.

Results

The number of family units the forage fish population in AHR could potentially support is
maximized at 5.66 m3s? (200 fts?) with an estimated 903 family units supported. At flows <5.66 m3s*
(200 ft%s?) the number of family units decreases due to a decrease in channel area, whereas at higher

flows the decrease is a result of decrease in forage fish densities (Figure 12; Table 2).

Discussion

Our calculations indicate forage fish in main channel of the central Platte River within the AHR
should be able to support >100 family units at flows between 2.83-56.63 m3s* (100-2,000 ft3s*; Table 2).
In the nesting season of 2014 there was an estimated 98 breeding pairs. Our results suggest the abundance
of forage fish within the AHR may be able support substantially more family units. Given relatively low
flows (5.66 m3s?; 200 ft3s?), the maximum number of family units the AHR was estimated to be capable
of supporting was 903 family units, which is >9 times the maximum number of pairs observed, 2001-
2014. Although most of our calculations could be viewed as conservative (e.g., restricting our calculations
of channel area to the main channel, using the smallest age and sex class of fish, etc.), there are at least
four factors that should be considered: 1) study design; 2) forage fish availability; 3) forage fish
population dynamics; and 4) estimation uncertainty. The forage fish sampling sites were established based

on their close proximity to areas managed as least tern nesting habitat. As a result, inference from the
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forage fish data is limited to sites in “close proximity to areas managed as least tern nesting habitat.” The

forage fish sampling design did not result in data for which results can or should be generalized to the

600 800 1000
l l |

(2 adults + 3 fledglings)
400
|

Number of least tern family units
prey fish population can support

200
]

I | | |
0 20 40 60 80

Flow (m33’1)

Figure 12. Numbers of least tern family units (defined as 2 adults + 3 chicks) the prey fish population in the Program
Associated Habitat Area could potentially support. See Table 1 and text for details of calculations.

AHR. Secondly, our calculations assume forage fish are equally available to each individual tern. This is
an unrealistic assumption for several reasons. Most notably, the maximum distance traveled by adult least
terns in the AHR is known to be substantially less than the length of the AHR (e.g., 10 km; 6.2 mi;
Sherfy et al. 2012). Thirdly, our calculations assume the estimated forage fish prey base can be
completely consumed by least terns and experience population recovery during subsequent years. If the

estimated prey base is accurate, then it is unlikely all or even a large percentage of the fish can be
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consumed sustainably. Given the limited data it would be difficult to estimate what proportion of the
forage fish can be sustainably consumed annually by least terns. However, if half of the forage fish could
be consumed and recover annually, we estimate the AHR could support approximately 450 family units at
low flows (5.66 m3s™; 200 ft3s?). Finally, we calculated a single estimate of the number of family units
the forage fish population could potentially support at a given flow. We did not attempt to propagate the
uncertainty associated with each component of our calculations. At each step (e.g., channel area
calculations, estimated forage fish density, energetic calculations, etc.) there is likely a large amount of
uncertainty surrounding the estimate. It would be challenging if not impossible to obtain accurate
estimates of uncertainty and propagate it throughout at each step. Error propagation and estimation,
however, may be feasible under a Bayesian paradigm using the so-called “prior predictive distribution” if
suitable priors can be determined (Gelman et al. 2013). Given we found it difficult to obtain suitable point
estimates for some quantities (e.g., forage fish energy content) it seems unlikely meaningful priors are

determinable.

Summary

The maximum numbers of least tern pairs observed within the AHR between 2001 and 2014 was
98 (Cahis and Baasch 2014). We estimate the forage base in the AHR could support more than twice that
many least tern family units at flows <50 m3®* (1,766 ft3s*) and a maximum of 903 least tern family units
at 5.66 m3s? (200 fts). However, there is a high degree of uncertainty in our estimates. In order to fully
evaluate the adequacy of the forage base within the AHR as compared to other river systems believed to
have an ample forage base (e.g., Mississippi River), one would likely need to compare growth rates of
least tern chicks within each system to see if they are similar. Program participants, however, have agreed
the risks outweigh the benefits of implementing a research protocol that involves weighing chicks
multiple times throughout the breeding season to allow for a comparison between river systems that

support subpopulations of least terns.
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SECTION 6 — Evaluation of a Program Priority Hypothesis, Sub-hypothesis, and Big Question that

Relate Flow, and thus Forage Fish Abundance and Diversity, to Least Tern Productivity

The Program’s Biological Opinion includes flow targets to increase forage fish abundance and
diversity to increase productivity of least terns within the AHR. One of several purposes for the flow
targets is to maintain flows in the central Platte River to increase forage fish abundance and diversity to
increase productivity of least terns within the AHR (USFWS 2006). The assertion that flow, and thus
forage availability, limits least tern productivity is articulated in Priority Hypothesis T2 in the Program’s
AMP and states: “Tern productivity is related to the number of prey fish (<3 inches) and fish numbers
limit tern production below 800 cfs from May—Sept[ember].” (Program 2006). The Big Question
associated with these hypotheses states: “Does forage availability limit tern [...] productivity on the
central Platte River.” Even though this premise is articulated in a priority hypothesis and Big Question for

the Program, the Environmental Impact Assessment (EIS) for the Program states:

“No indication was found in the literature that food currently limits least terns from
nesting on channel sandbars in the Central Platte River between Lexington and Chapman.
However, no definitive studies have been conducted that evaluated the link between prey
abundance and nesting success. Obviously, no flow (i.e., a dry channel) or very low flow
conditions would affect forage fish and, thus, least terns if such a flow event occurred

during the nesting season.” (Department of Interior 2006).

The Biological Opinion (BO) for the Program states:

“...no studies have been conducted to demonstrate whether, when flows are present in the
river, the availability of forage fish and invertebrates in the central Platte River is
insufficient to support tern and plover nesting in the river. The Program’s IMRP will

investigate whether the distribution, abundance, and species composition of the aquatic
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fish community and the invertebrate food base are adequate for the least tern and piping

plover, respectively, and if inadequate, what factors are limiting.” (USFWS 2006).

In short, at the time of the writing of the EIS and BO there was no evidence supporting the
assertion that flow, and thus forage fish abundance, limited least tern productivity but there was a concern
that this issue had not been sufficiently addressed. Thus, the Program’s Biological Opinion includes an
expectation to continue to evaluate any potential relationships between flow, forage fish abundance and
diversity, and least tern productivity within the Associated Habitat Reach (AHR) of the central Platte

River.

In order to fully evaluate the adequacy of the forage base within the AHR as compared to other
river systems believed to have an ample forage base (e.g., Mississippi River), one would likely need to
compare growth rates of least tern chicks within each system to see if they are similar. Program
participants, however, have agreed the risks outweigh the benefits of implementing a research protocol
that involves weighing chicks multiple times throughout the breeding season to allow for a comparison
between river systems that support a flourishing sub-population of least terns. As such, we used a weight
of evidence approach, several sources of data, and multiple lines of evidence to determine if there is any
indication flow, and thus forage fish availability, limits least tern productivity within the AHR. Results of
our approach indicate there continues to be no evidence to support the relationships postulated in
Hypotheses T2 and T2a. Instead, our results indicate forage fish abundance and least tern productivity
increase as flows decrease to 5.7 m3 (200 ft3s%). It seems intuitive there is a critical threshold at some
level of flow below 5.7 m3s? (200 ft3s) where forage fish abundance would diminish and potentially
have an influence on productivity. No forage fish data has been collected below this level of flow, but
productivity data indicates high productivity within the AHR even during the drought of the 2000s when

flow regularly approached 0 ft®st. As such, our results indicate one should reject priority hypothesis T2
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901  and sub-hypothesis T2a as well as the notion least tern productivity is negatively influenced by flows

902  below 800 ft®s* articulated in the Program’s associated Big Question.

PRRIP Forage Fish Synthesis Document Page 49 of 55





903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

PRRIP — ED OFFICE REVIEW DRAFT 04/29/2015

References

Audubon. Unpublished field notes.

Baasch, D.M. (2010) Platte River Recovery Implementation Program: 2008—2009 interior least tern and
piping plover monitoring and research report for the central Platte River, Nebraska. Retrieved from
https://www.platteriverprogram.org/PubsAndData/ProgramLibrary/PRRIP%202008-
2009%20Tern%20and%20Plover%20Monitoring%20and%20Research%20Report.pdf [Accessed 11
February 2015].

Baasch, D.M. (2012) Platte River Recovery Implementation Program: 2011 interior least tern and piping
plover monitoring and research report for the central Platte River, Nebraska. Retrieved from
https://www.platteriverprogram.org/PubsAndData/ProgramLibrary/PRRIP%202011%20Tern%20an
d%20Plover%20Monitoring%20and%20Research%20Report.pdf [Accessed 11 February 2015].

Baasch, D.M. (2014) Platte River Recovery Implementation Program: 2012-2013 interior least tern and
piping plover monitoring and research report for the central Platte River, Nebraska. Retrieved from
https://www.platteriverprogram.org/PubsAndData/ProgramLibrary/PRRIP%202012-
2013%20Tern%20and%20Plover%20Monitoring%20and%20Research%20Report.pdf [Accessed 11
February 2015].

Benckeser, H.R. 1948. Notes from Brule. Nebraska Bird Review, 16, 94-96.

Burnham, K.P. & Anderson, D.R. (2002). Model Selection and Multimodel Inference: A Practical
Information-Theoretic Approach. Springer, New York.

Cahis, S.D. & Baasch D.M. (2015) Platte River Recovery Implementation Program: 2014 interior least
tern and piping plover monitoring and research report for the central Platte River, Nebraska.
Retrieved from https://www.platteriverprogram.org/PubsAndData/Pages/ProgramLibrary.aspx

Carol, A.G. & Young, L.J. (2002) Combining incompatible spatial data. Journal of the American

Statistical Association, 97, 632—648.

PRRIP Forage Fish Synthesis Document Page 50 of 55





927

928

929

930

931

932

933

934

935

936

937

938

939

940

941

942

943

944

945

946
947

948

949

PRRIP — ED OFFICE REVIEW DRAFT 04/29/2015

Carroll, R.J., Ruppert, D. & Stefanski, L.A. (2006). Measurement Error in Nonlinear Models: A Modern
Perspective. Chapman & Hall/CRC.

Central Public Power and Irrigation District (CNPPID) & Nebraska Public Power District (NPPD) (2013)
2012 Summary Wildlife Monitoring Report Submitted by Federal Energy Regulatory Commission
Projects #1417 and #1835. Unpublished Report.

Cressie, N., Calder, C.A., Clark, J.S., Ver Hoef, J.M. & Wikle, C.K. (2009) Accounting for uncertainty in
ecological analysis: the strengths and limitations of hierarchical statistical modeling. Ecological
Applications, 19, 553-70.

Cressie, N. & Wikle, C.K. (2011) Statistics for Spatio-Temporal Data. John Wiley & Sons, Hoboken.

Cury, P.M., Boyd, I.L., Bonhommeau, S., Anker-Nilssen, T., Crawford, R.J.M., Furness, R.W., Mills, J.
a, Murphy, E.J., Osterblom, H., Paleczny, M., Piatt, J.F., Roux, J.-P., Shannon, L. & Sydeman, W.J.
(2011) Global seabird response to forage fish depletion—one-third for the birds. Science, 334, 1703—
6.

Department of the Interior. 2006. Platte River Recovery Implementation Program Final Environmental
Impact Statement. [Denver, Colo.] Bureau of Reclamation and Fish and Wildlife Service.

Dormann, C.F., Elith, J., Bacher, S., Buchmann, C., Carl, G., Carré, G., Marquéz, J.R.G., Gruber, B.,
Lafourcade, B., Leitdo, P.J., Mlnkemiiller, T., McClean, C., Osborne, P.E., Reineking, B., Schréder,
B., Skidmore, A.K., Zurell, D. & Lautenbach, S. (2013). Collinearity: a review of methods to deal
with it and a simulation study evaluating their performance. Ecography, 36, 27-46.

Ducey, J.E. (1985) The historic breeding distribution of the least tern in Nebraska. Nebraska Bird Review.
53, 26-36.

Ducey, J.E. (2000) Birds of the untamed west: the history of birdlife in Nebraska, 1750 to 1875. Omaha

Nebraska, Making History, 299 pp.

PRRIP Forage Fish Synthesis Document Page 51 of 55





950

951

952

953

954

955

956

957

958

959

960

961

962

963

964

965

966

967

968

969

970

971

972

PRRIP — ED OFFICE REVIEW DRAFT 04/29/2015

Falke, J.A., Fausch, K.D., Magelky, R., Durnford, D.S., Riley, L.K., & Oad, R. (2011) The role of
groundwater pumping and drought in shaping ecological futures for stream fishes in a dryland river
basin of the western Great Plains, USA. Ecohydrology. 4, 682—6997.

Foster, S.D., Shimadzu, H. & Darnell, R. (2012) Uncertainty in spatially predicted covariates: is it
ignorable? Journal of the Royal Statistical Society: Series C (Applied Statistics), 61, 637—652.

Franssen, N. and Gido, K. (2006). Trophic relationships among colorado pikemonnow (Ptychochelius
Lucius) and its prey in the San Juan River. Final report.

Gelman, A., Carlin, J.B., Stern, H.S., Dunson, D.B., Vehtari, A. & Rubin, D.B. (2013) Bayesian Data
Analysis, 3rd edn. Chapman and Hall/CRC, Boca Raton, Flordia, USA.

Gelman, A., Meng, X. & Stern, H. (1996) Posterior predictive assessment of model fitness via realized
discrepancies. Statistica Sinica, 6, 733-807.

Heineman, L.D. (1944) Nesting of the piping plover and least tern in Cass County. Nebraska Bird
Review. 12, 9-10.

Hooten, M.B. & Hobbs, N.T. (2015). A guide to Bayesian model selection for ecologists. Ecological
Monographs, in press.

Hunsicker, M.E., Ciannelli, L., Bailey, K.M., Buckel, J. a, Wilson White, J., Link, J.S., Essington, T.E.,
Gaichas, S., Anderson, T.W., Brodeur, R.D., Chan, K.-S., Chen, K., Englund, G., Frank, K.T.,
Freitas, V., Hixon, M. a, Hurst, T., Johnson, D.W., Kitchell, J.F., Reese, D., Rose, G. a, Sjodin, H.,
Sydeman, W.J., van der Veer, HW., Vollset, K. & Zador, S. (2011) Functional responses and
scaling in predator-prey interactions of marine fishes: contemporary issues and emerging concepts.
Ecology Letters, 14, 1288-99.

Jenniges, J.J. & Plettner, R.G. (2008) Least Tern nesting at human created habitats in central Nebraska.

Waterbirds 31:274-282.

PRRIP Forage Fish Synthesis Document Page 52 of 55





973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

988

989

990

991

992

993

994

995

996

997

PRRIP — ED OFFICE REVIEW DRAFT 04/29/2015

Lingle, G.R. (2004) Platte River Recovery Implementation Program DEIS Response. Final Report.
Appendix D. Central Platte Natural Resources District: comments on the Platte River Recovery
Implementation Program Draft Environmental Statement. September 17, 2004.

MacKenzie, B., Miller, T., Cyr, S. & Leggett, W.C. (1994) Evidence for a dome shaped relationship
between turbulence and larval fish ingestion rates. Limnology and Oceanolgraphy, 38, 1790-1799.

Nagy, K. a. (2005). Field metabolic rate and body size. The Journal of experimental biology, 208, 1621—
5.

National Research Council (2004) Endangered and Threatened Species of the Platte River. Committee on
Endangered and Threatened Species in the Platte River Basin, National Research Council, National
Academy Press, Washington D. C. 336 pp.

Olsen, K.M. & Larsson, H. (1995). Terns of Europe and North America. Christopher Helm, London.

Perkin J.S., Gido K.B., Cooper A.R., Turner, T.F., Osborne, M.J., Johnson, E.R., & Mayes, K.B. (2014a)
Fragmentation and dewatering transform Great Plains stream fish communities. Ecological
Monographs.

Pitts, T. (1988) Status of the Interior Least Tern and Piping Plover in Nebraska (Period of Record through
1986). Interstate Task Force on Endangered Species.

Platt, J.R. (1964) Strong inference. Science, 146, 347-353.

Platte River Recovery Implementation Program (2006) Platte River Recovery Implementation Program
Adaptive Management Plan. Retrieved from

https://www.platteriverprogram.org/PubsAndData/Pages/ProgramLibrary.aspx

Platte River Recovery Implementation Program (2011) PRRIP Tern and Plover Monitoring Protocol.
Retrieved from https://www.platteriverprogram.org/PubsAndData/Pages/ProgramLibrary.aspx

Platte River Recovery Implmentation Program. (2013). Adaptive management on the Platte River. 1-91.
Retrieved from https://www.platteriverprogram.org/PubsAndData/ProgramLibrary/PRRIP 2013

State of the Platte Report.pdf.

PRRIP Forage Fish Synthesis Document Page 53 of 55





998

999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

PRRIP — ED OFFICE REVIEW DRAFT 04/29/2015

Roby, D., Lyons, D., Craig, D., Collis, K. & Henk, V. (2003). Quantifying the effect of predators on
endangered species using a bioenergetics approach: Caspian terns and juvenile salmonids in the
Columbia River estuary. Canadian Journal of Zoology, 81, 250-265.

Sanford, E. (1999) Regulation of keystone predation by small changes in ocean temperature. Science,
283, 2095-2097.

Santora, J. a., Schroeder, I.D., Field, J.C., Wells, B.K. & Sydeman, W.J. (2014) Spatio-temporal
dynamics of ocean conditions and forage taxa reveals regional structuring of seabird-prey
relationships. Ecological Applications, in press.

Sherfy, M., Anteau, M., Shaffer, T., Sovada, M. & Stucker, J. (2012) Foraging ecology of least terns and
piping plovers nesting on central Platte river sandpits and sandbars. Retrieved from
http://pubs.usgs.gov/of/2012/1059/0f12-1059.pdf

Shoemaker, F.H. 1941. Notes on nesting least tern and piping plover. Unpublished field notes.

Smith, C.B. (2011) Adaptive management on the central Platte River e Science, engineering, and decision
analysis to assist in the recovery of four species. Journal of Environmental Management. 92, 1414—
1419.

Stoklosa, J., Daly, C. & Foster, S.D. (2014) A climate of uncertainty: accounting for error in climate
variables for species distribution models. Methods in Ecology and Evoltuion, in press.

Stroup, W.W. (2012). Generalized Linear Mixed Models: Modern Concepts, Methods and Applications.
CRC Press, Boca Raton, Flordia, USA.

Stucker, J.H., Buhl, D.A. & Sherfy, M.H. (2012). Emergent sandbar construction for least terns on the
missouri river: effects on forage fishes in shallow-water habitats. River Research and Application,
28, 1254-1265.

Tibbs, J.E. & Galat, D.L. (1998). The influence of river stage on endangered least terns and their fish prey
in the Mississippi River. Regulated Rivers: Research & Management, 14, 257-266.

Tout, W. 1947. Lincoln County Birds. Privately published.

PRRIP Forage Fish Synthesis Document Page 54 of 55





1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

PRRIP — ED OFFICE REVIEW DRAFT 04/29/2015

U.S. Fish and Wildlife Service (USFWS) (1990) Recovery plan for the interior population of the least
tern (Sterna antillarum). U.S. Fish and Wildlife Service, Twin Cities, MN. Retrieved from
http://www.fws.gov/montanafieldoffice/Endangered_Species/Recovery_and_Mgmt_Plans/Least_Te
rn_Recovery_ Plan.pdf [Accessed 11 November 2014].

United States Fish and Wildlife Service (USFWS) (2006) Biological Opinion on the Platte River
Recovery Implementation Program. Retrieved from
https://www.platteriverprogram.org/PubsAndData/Pages/ProgramLibrary.aspx [Accessed 11
February 2015].

United States Fish and Wildlife Service (USFWS) (2013) Interior Least Tern (Sternula antillarum) 5-Year
Review: Summary and Evaluation. Retrieved from
http://www.fws.gov/southeast/5yearReviews/5yearreviews/interiorLeastTern5yrReivew102413. pdf
[Accessed 11 February 2015].

Walters, C. (1997) Challenges in adaptive management of riparian and coastal ecosystems. Conservation

ecology, 1, 1.

Wilson, E.C., Hubert, W.A., & Anderson S.H. (1993) Nesting and foraging of least terns on sand pits in
central Nebraska. Southwestern Naturalist, 38, 9—-14.

Wycoff, R.S. (1960) The least tern. Nebraska Bird Review, 28, 39-42

Yildirim, A. & Peters, E. (2006). Life History characteristics of red shiner, Cyprinella lutrensis, in the

Lower Platte River, Nebraska, USA. Journal of Freshwater Ecology, 21, 307-314.

PRRIP Forage Fish Synthesis Document Page 55 of 55






PRRIP — Whooping Crane Monitoring Protocol (2015) 05/11/2015

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Whooping Crane Monitoring Protocol — Migrational Habitat Use in the Central Platte River Valley

I. INTRODUCTION

In 2007, the Platte River Recovery Implementation Program (“Program” or “PRRIP”) began its 13-year
First Increment and implementation of an Adaptive Management Plan (“AMP”) to learn more about the
physical processes of the central Platte River and the response of four target species to management
actions: interior least tern (Sterna antillarum), piping plover (Charadrius melodus), whooping crane
(Grus americana), and pallid sturgeon (Scaphirhynchus albus). The AMP includes several protocols for
monitoring target species, habitat, and physical processes to better understand interrelationships and
provide data for evaluating species response to management actions. This document serves as the
whooping crane monitoring protocol for the Program.

Information from this protocol will be used to help evaluate the biological response of whooping cranes
and habitat to the land and water management activities of the Program. Several critical scientific and
technical uncertainties about Program target species, physical processes, and the response of the target
species to management actions will be the focus of the application of rigorous adaptive management in
the First Increment through implementation of the Program’s AMP. These uncertainties are captured in
statements of broad hypotheses on pages 14-17 of the AMP and, as a means of better linking science
learning to Program decision-making, those uncertainties comprise a set of “Big Questions” that provide a
template for linking specific hypotheses and performance measures to management objectives and overall
Program goals (see PRRIP 2007-2010 Synthesis Report, 2011) .

Two “Big Questions” relate directly to whooping cranes:

e Big Question #5 — Do whooping cranes select suitable riverine roosting habitat in proportions equal
to its availability?

e Big Question #10 — How do Program management actions in the central Platte River contribute to
least tern, piping plover, and whooping crane recovery?

These uncertainties led to the development of a specific management objective for the whooping crane
and indicators related to that objective, as noted in the AMP:

Management Objective Contribute to the survival of whooping cranes during migration

Indicators * Increase area of suitable roosting and foraging habitat
* Increase crane use days
* Increase proportion of whooping crane population use

To assess progress toward this objective and learn about the major whooping crane uncertainties, several
finer-scale priority hypotheses were developed by Program participants. In 2010, those hypotheses were
sequenced to develop a smaller set of Tier 1 hypotheses to receive focused attention in the First
Increment. For whooping cranes, those Tier 1 hypotheses are:

e \WC-1: Whooping crane use will increase as a function of Program land and water management
activities.

e WC-3: Whooping crane use is related to habitat suitability. Riverine habitat suitability for whooping
cranes is a function of channel characteristics such as water depth, channel width, and unobstructed-
view widths.

This monitoring protocol is intended to provide standard implementation guidance for collecting
whooping crane use and habitat (i.e., landscape level attributes at roost sites and diurnal use sites) data
necessary to test the Tier 1 whooping crane hypotheses, assess progress toward meeting the whooping
crane management objective, and evaluate learning related to the whooping crane Big Questions. Use of
the phrase “suitable channel habitat” relates to the Program’s established minimum habitat criteria (see
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PRRIP Draft Whooping Crane Minimum Habitat Criteria (Updated 8-1-12)). This protocol will be used
by the Program to gather information on whooping crane habitat use and to provide an index of whooping
crane abundance in the study area. It is understood that regardless of survey method not all whooping
cranes are certain of being detected during migration and therefore full implementation of this or any
other protocol will not represent complete whooping crane use of the central Platte River valley.

Il. PURPOSE

The purpose of this monitoring protocol is to describe the conceptual design, study methods, and
procedures that will be used annually to gather repeatable information on whooping crane stopovers in
the central Platte River valley, Nebraska. The protocol outlines information the Program’s Whooping
Crane Monitoring Consultant (Consultant) will collect in the field, as well as from FWS and state
agencies, and describes the procedures to be used for these specific objectives:

1) Detect and confirm whooping crane stopovers in the study area (Appendix A) — systematic, but
targeted aerial surveys of the river channel and wetlands within the study area will be conducted
and the data will be used to comparatively evaluate changes in the frequency and distribution of
stopovers within the study area over time. The Whooping Crane Tracking Partnership’s (WCTP)
telemetry project locations and opportunistic locates will also be used to detect whooping crane
stopovers in the study area; however, telemetry data will only be used by the Consultant to relocate
whooping cranes using the study area that were already observed by the monitoring crew.
Additional whooping crane stopover locations identified via telemetry will be reported to the
Consultant after the whooping crane group leaves the study area.

2) Landscape Data Collection — Basic landscape source data of whooping crane use-sites in the study
area will be collected through this protocol. Habitat metrics will be collected at confirmed
systematic, opportunistic, and telemetry-marked whooping crane use sites. This information will
be used in future use/availability analyses using aerial photography, Geographic Information
System (GIS) information, LiDAR data, and appropriate landscape data collected from other
protocols. Currently the Program has available a complete land use/land cover GIS analyses of
1998 (baseline) and 2005 color infrared photography. Continued regular collection of landscape
data sources of the study area through other protocols such as aerial photographs, LiDAR,
geomorphology monitoring, GIS data, and annual habitat availability assessments will enable
future habitat use/availability analyses.

I111. DESIGN CONSIDERATIONS AND SPECIFICATIONS
I11.A. Area of Interest

The area of interest for monitoring whooping crane migrational habitat use consists of an area 3.5-miles
either side of the Platte River beginning at the junction of U.S. Highway 283 and Interstate 80 near
Lexington, Nebraska and extending eastward to Chapman, Nebraska. When side channels of the Platte
River extend beyond the 3.5-mile area, a 2-mile area is included around these channels (see Appendix A)).

I11.B. Project Design

This protocol collects information on whooping cranes using the central Platte River, not necessarily
on the entire whooping crane population. This may bias the sample for making inference to the entire
whooping crane population. In addition, the results from this protocol may not be representative of the
population, or subgroup of the population using the central Platte River, because of the use of multiple
observations per crane group and/or the lack of use by unique crane groups in the analysis (i.e., pseudo-
replication). Options for addressing pseudo-replication are discussed in Section IV.D.

111.B.1. Detecting/Locating Whooping Crane Stopovers

Whooping crane stopovers will be documented using systematic aerial surveys, telemetry locations, and
opportunistic sighting reports. Crane groups detected with systematic aerial surveys will have probabilities
of inclusion estimated for the sample while crane groups detected opportunistically will compromise a non-
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probability based sample. Systematic riverine surveys cover the study area from east to west with equal
effort, however, biases associated surveying the ‘main channel’ will be accounted for through detection
trials. Inferences from analyses of riverine survey data will be applicable to all Platte River channels.
Systematic return surveys cover the off-channel portion of the study area most likely to be used by
whooping crane groups at or near sunrise. Targeted wetlands and all landcover within a ¥z mile area of the
return transect will be surveyed under this protocol. Inferences from analyses of return survey data are
applicable to a ¥ mile buffer surrounding the return transect. Inferences from analyses of opportunistic
surveys will contain biases associated with unequal sampling effort that cannot be accounted for and
therefore may not represent actual crane use of the study area. Telemetry data, public reports, and reports
from other monitoring efforts in the valley will also be used to document occurrences of whooping crane
stopovers in the study area. These sighting reports increase the opportunity to gather habitat use
information.

Relative probabilities of detection and efficiency of sighting whooping crane groups using aerial surveys
will be estimated through protocol implementation over the years (e.g., use of decoys, known birds in the
area, etc.). As detection may differ across various habitat conditions surveyed (e.g., wide versus narrow
channels, corn versus grassland, etc.), detection probabilities will be estimated via detection trials (i.e.,
decoys and/or telemetry-marked birds) and results will be used in analyses to account for potential biases.

Aerial Survey

Aerial surveys will be used to detect whooping crane use-site locations (i.e., roost locations) in the study
area. Systematic, but targeted aerial surveys are necessary to develop information on the spatial and
temporal distribution of whooping crane use site locations in and along the Platte River for comparative
evaluations. The design of the aerial surveys is intended to maximize opportunities to observe whooping
crane use sites throughout the study area. Daily flights will be conducted in early morning during the period
when whooping cranes are most likely to be in route between the wintering and breeding grounds and at or
near their roost location. Daily flights will take place over the main river channel (river transects) and
upland areas with high densities of wetlands within the study area (return transects; Appendix B). The
“main river channel” is defined as the widest channel when all channels have flowing water. It is recognized
that this protocol only samples river channels and a 1-mile area surrounding the targeted wetland return
transects and does not sample other areas of the study area (see inferences defined in 111.B.1). River transects
will be flown east to west and return transects will be flown west to east.

Ground Confirmation

The consultant will deploy at least 1 person on the ground daily to confirm sightings that cannot be
confirmed from the air via photographs or positive identification. In the event more than 1 unconfirmed
crane group is observed on the same day, one or more of the air crew members will return to the area the
additional unconfirmed crane groups are located to attempt to confirm them as well. A minimum of 2 hours
will be spent observing for crane groups to leave the roost to forage or to migrate. Once the crane group(s)
are positively confirmed or 2 hours has been devoted to confirming the birds from the ground, monitoring
will be complete for the day. All ground monitoring will be conducted from public roads unless the
consultant has permission to enter a property.

Telemetry Locations

Locations of whooping crane use of the study area may be documented by the Whooping Crane Tracking
Partnership. Once telemetry-marked whooping cranes leave the study area, information regarding use of
the study area will be provided to the consultant to document all known whooping crane stopover
occurrences in the database. All telemetry-marked whooping crane groups that use the study area will be
included in detection trials. Similar to unmarked whooping cranes, the probability telemetry-marked
whooping cranes are included in the systematic sample will be estimated for groups observed by systematic
aerial surveys.
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Opportunistic Locates

Birdwatchers, outdoor enthusiasts, farmers, and other survey efforts might make initial observations of
whooping crane groups in the study area. Sighting reports from these and other groups (labeled
“opportunistic locates”) may provide additional information on crane stopover occurrences, but the
conclusions are only applicable to the areas searched by the people that would report a sighting. An analysis
of habitat use by cranes sighted opportunistically is outlined in this protocol, however, locations of
whooping cranes obtained through this method are biased and quantifying the bias due to the location and
amount of effort expended to obtain these observations is not planned.

Survey Detection Rates

Telemetry-marked whooping cranes and/or decoys can be used to estimate the probability whooping crane
groups are detected during aerial surveys. Decoys will be randomly placed on active Platte River channels
and within %2 mile of the upland return transect. Decoys may be placed on private, Program, governmental
or non-governmental organizations’ lands in which Program personnel (EDO staff, partners, etc.) have
permission to access. Program personnel will place decoys within the same landcover class and as close to
the randomly generated locations as possible (i.e., nearest location that conforms to Program Minimum
Habitat Criteria) and will record the UTM location of the decoy. Aerial survey crews will not know the
location of decoys while conducting the survey and detection rates will be calculated as the percentage of
decoys observed. Detection trials will also be used in detectability models to account for unequal
probabilities of inclusion in the sample associated with surveying the main channel and potential differences
in detection within the various off-channel landcover classes.

I11.C. Timing

Aerial surveys of the study area will be conducted in the spring from March 6 to April 29 and in the fall
from October 9 to November 10. These dates encompass the fifth and ninety-fifth percentile of initial
observation dates of whooping cranes in Nebraska, 2001-2012 as well as the scheduled monitoring seasons,
2001-spring 2013 (Appendix C & D). Opportunistic and telemetry locations will be documented
throughout the year; however, data collection efforts described in this protocol may not be implemented
outside the scheduled monitoring seasons.

IV. METHODS

IV.A. Definitions

Crane Group — one or more cranes in a migrating unit. The group may consist of an individual crane, a
family unit, or small flock. The social make-up of crane groups should be recorded whenever possible.
Stopover — Use of the study area during spring or fall migration.

Use Location — A location of a crane group that occurs in any landcover class within the study area. A
single crane group may, and likely will have more than one use location per day.

Use Site — A location of a crane group within a wetland landcover class (wetted channel, open water
pit/pond/lake, etc.) in the study area. Use sites are a special type of use location in that they only occur
in wetland habitat. Use sites will be assigned a Use Site ID (e.g., 01) as well as a Location ID (e.g., A).
A single crane group may have more than one use site per day.

Sighting — observation of a crane group in the study area.

Confirmed Sighting - Observation made by a State or Federal biologist or officer or by other known
qualified observer (trained ornithologist or birder with experience identifying of whooping cranes).
A photograph may also be used to confirm sightings. Aerial survey crew with previous aerial
whooping crane observations may confirm a crane group during the survey.

Probable Sighting - No confirmation made by State or Federal biologist or officer or by other known
qualified observer, yet details of the sighting seem to identify the birds as whooping cranes. To be
classified as a probable sighting each of the following factors must be met: (1) location of sighting is
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within normal migration corridor and is an appropriate site for whooping cranes; (2) date of sighting
is within period of migration; (3) accurate physical description; (4) number of birds is reasonable; (5)
behavior of the birds does not eliminate whooping cranes; and (6) good probability that the observer
would provide a reliable report.

Unconfirmed Sighting - Sighting details meet some, but not all six factors listed for a probable sighting.

Systematic Sighting — Aerial observation of whooping cranes made during a scheduled survey along
specified transects as well as ground observations that are the result of such an aerial survey. Systematic
observations do not include aerial observations made outside the scheduled monitoring season or off
scheduled flight paths.

Opportunistic Sighting — Aerial observation of whooping cranes not made during a scheduled survey along
specified transects as well as ground observations that are not the result of a scheduled aerial survey along
transects. Opportunistic sightings include observations made outside the scheduled monitoring season, off
scheduled flight paths, and observations made as the result of public, telemetry, etc. reports.

IV.B. Field Techniques
IV.B.1. Detecting/Locating Whooping Crane Stopovers

Three methods will be used to locate migrating whooping crane stopovers along the central Platte River
during spring and fall migration: aerial surveys, telemetry data, and opportunistic locates. The Program’s
Technical Advisory Committee may choose to implement each protocol component as necessary to obtain
needed information, for example changing the survey effort based on results of past surveys.

Aerial Survey

Daily aerial surveys, weather permitting, will be conducted along the central Platte River valley between
Lexington and Chapman, Nebraska to locate spring and fall migrating whooping crane groups. Aerial
surveys will take place from March 6 to April 29 in the spring and October 9 to November 10 in the fall.
These dates encompass the fifth and ninety-fifth percentile of initial sighting dates for all recorded sightings
of whooping crane groups in Nebraska, 2001 — 2012 (timeframe the monitoring protocol has been
implemented) as well as 1975 — 1999 (Jane Austin, USGS Northern Prairie Wildlife Research Center, pers.
comm.). This protocol intends to collect a sample during possible migration time and does not intend to
survey the entire time-period it would be possible for a crane group to migrate through the study area.
Therefore, the survey dates will not be extended during times of delayed migration or initiated earlier in
times of early migration. However, if the survey period extends past the migration time in a given season,
the surveys will be stopped using the following rules. For the spring survey, flights will be discontinued 5
days after the last normally migrating whooping cranes have departed Aransas, if no whooping cranes have
been sighted in the central Platte valley for 5 days, and there are no recent (5 days) reports of whooping
cranes in the Central Flyway south of the Platte River. For the fall survey, flights will be discontinued if no
whooping cranes have been sighted in the central Platte valley for 5 days, and there are no recent (5 days)
reports of whooping cranes in the Central Flyway north of the Platte River. The Program Manager or
Biologist responsible for managing these surveys will be in contact with Wade Harrell (or other Aransas
official) at (361) 286-3559 to obtain information related to bird departure/arrival from Aransas and will
determine whether to continue aerial surveys or not.

A Cessna 172 or similar aircraft will fly at a speed of 100 mph, as safety allows. One plane will fly the
area between Chapman and the Nebraska Highway 10 (Minden) Bridge (the east leg). The second plane
will fly the area between the Minden Bridge and the Lexington Bridge (the west leg). Two observers in
addition to the pilot will be in each plane. Surveys will begin between a half-hour before sunrise and
sunrise, unless weather during this time period precludes beginning the survey. All attempts should be
made to begin the survey a half-hour before sunrise. If the survey cannot begin during this time period
due to weather/visibility requirements, the survey start time will be extended up to two hours after sunrise.
Surveys may be canceled two hours after sunrise due to unsafe weather conditions (e.g., rain, snow, fog,
high winds) or if there is significant snow cover on the ground that greatly impedes the surveyors chances

PRRIP — Whooping Crane Monitoring Protocol — Revised May, 2015 Page 5 of 15





PRRIP — Whooping Crane Monitoring Protocol (2015) 05/11/2015

of locating a whooping crane group. Cancelled flights will be entered into the database with an
explanation of why the flight was cancelled (i.e., include weather conditions, etc.).

All aerial surveys will be flown such that the flight direction when flying the river transect will be away
from the rising sun. To help address the concern that one end of the river transect will always be flown
early and the other late, there will be two start locations for each leg (east side and west side) of the study
area. For the eastern section, on day one the flight will begin at Chapman, fly the river west to Minden, fly
the primary wetland return transect back to Chapman, and fly the secondary wetland return transect back
to the Burlington Northern railroad near Grand Island. On day two the flight will begin at the Wood River
Bridge, fly the river transect west to Minden, fly the primary wetland return transect back to Chapman, fly
the rest of the river transect from Chapman to Wood River, and finish up on the secondary wetland return
transect between Wood River and HWY 281 near Grand Island. For the western section, on day one the
flight will begin at Minden, fly the river west to Lexington, and then fly the primary wetland return transect
back to Minden. On day two the flight will begin at the Odessa Bridge, fly the river transect west to
Lexington, fly the primary wetland return transect back to HWY 10 south of the Minden Bridge, fly the
rest of the river transect from Minden to Odessa, and then fly the secondary wetland return transect from
Elm Creek back to HWY 10 north of the Minden Bridge. These patterns will continue through the survey
period.

During the river transect, observers will be situated such that the main channel(s) can be clearly viewed by
both observers looking out the passenger side of the plane. This will necessitate that the plane fly just south
of the main channel. An exception to this rule occurs west of the Overton Bridge when the plane will fly
over Jeffery Island and observers position themselves to observe both the north and south channel of the
Platte River. On the return transect, observers will look out different sides of the plane so that they can
survey a half-mile on each side of the targeted wetland return transect. This design provides a systematic
aerial survey to locate whooping crane groups within the channel as well as outside the channel within the
targeted wetland survey area. If additional wetlands are created or are identified, the Program’s Technical
Advisory Committee may choose to alter the return transects to sample these areas and indices of use (e.g.,
# whooping cranes/flight mile) may need to be adjusted to account for change in area surveyed. Again, it
is recognized that this sampling scheme over-samples the river and targeted wetland areas compared to
upland areas not covered by the return transects.

All transects will be flown at 750 altitude unless FAA regulation dictate a higher altitude (e.g., a minimum
of 1000’ altitude when flying over towns and cities). The 750’ altitude for transects is selected for safety
reasons. Extremely large numbers of migratory waterfowl are present in the central Platte River valley each
spring. The 750’ altitude allows pilots to fly over most of the airborne waterfowl and to decrease the chance
of flushing additional waterfowl into the air as the plane approaches. If a suspected whooping crane is seen,
the plane is encouraged to circle to an altitude of 500” (when safety allows) to provide a better viewing
opportunity of the suspected whooping crane.

Each plane will have a global position system (GPS) unit to aid in flight-path orientation and documentation
of crane group locations. UTM coordinates taken either from the plane’s GPS system or hand held unit will
be recorded on the data sheet. The aerial survey crew will photograph the whooping crane group and the
general location using a digital camera with an 18 x 105 mm Vibration Reduction (VR) zoom lens or similar
setup approved by the Program. All observations will be recorded on the aerial observation datasheet.
Deviations from return transect flight paths may be implemented (and documented on the datasheet) to
relocate or confirm crane groups in the area; however, river transects should be completed without
interruption. If the crane group cannot be confirmed from the air, the plane will maintain visual contact
with the crane group and direct a ground monitoring crew to the location to confirm the sighting.

Telemetry Location Data

The Program’s Technical Point of Contact will not provide information about the use of the study area by
radio-marked whooping cranes to the Consultant until they have first been observed and documented by
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the Consultant’s crew.
Opportunistic Locates

The quality and timing of public sighting reports are highly variable. For example, several reports of a
single group may be made by different individuals; sightings may be reported after the group has left the
area; geese, white sandhill cranes, pelicans, or egrets may be reported as whooping cranes; etc. In an effort
to document the validity of a sighting in a timely manner, a toll free number will be used to relay reports of
possible whooping crane sightings to US Fish and Wildlife Service. This number should be publicized at
local areas frequented by birders, FWS offices, NGPC offices, and possibly in newspapers, to mail carries,
bus drivers, etc. The monitoring crew will attempt to confirm all “probable” and “unconfirmed” sightings
reported to be in the study area.

The monitoring crew will fill out ground monitoring observation forms for all effort expended to locate
probable and unconfirmed sightings of crane groups in the study area. Information on all confirmed and
probable sightings made by the monitoring crew will be forwarded to the FWS Nebraska field office.
Incidental observations reported to the monitoring crew from inside or outside the study area will be
forwarded to the FWS Nebraska field office, Whooping Crane Migration Information Coordinator.

Survey Detection Rates

Whooping crane decoys will be placed at randomly selected locations in the riverine and upland survey
areas in which Program personnel has permission to access. Aerial crews will not be aware of the
presence of the decoys during the flight. When the aerial crew observes a decoy, the location of the
sighting should be relayed to the consultant’s designated point of contact for confirmation of the decoy
location. Decoy observations will be recorded on the aerial observation datasheet and information
pertaining to detected and undetected decoys will be entered into the Program’s electronic database.
Detected and undetected telemetry-marked whooping cranes can also provide the Program information
on aerial detection rates.

Aerial flight crews shall not be notified of the location of whooping cranes in the study area as this
information clearly influences detection probabilities. In the event aerial flight crews are notified of the
location of whooping cranes in the study area, they will include a note in the datasheet indicating they
were aware of the presence of whooping cranes prior to the survey and will describe how they were made
aware of this information.

IV.B.2 Crane Group Numbering

The Crane Group ID will consist of the following information: year; “SP” for spring monitoring period or
“FA” for fall; sequential number (e.g. 2002FA01, 2002FA02, 2002FAO03, etc.). Any time a crane group is
observed in the study area by the survey crew, a new Crane Group ID will be assigned unless the surveyor
notes on the data sheets the reasons why they believe this is a previously recorded group (using their
professional judgment). In this case, the same Crane Group ID will be used. FWS crane group numbers for
confirmed sightings will be included in the Program database and linked to the Program crane group
numbers. This will assist in future cross-referencing between unique whooping crane groups in the FWS
and Program databases.

Photographs taken of crane use-sites observed from the air will be used to locate use sites on Google
Earth or other aerial imagery and to improve the accuracy of locations recorded from the air. A general
sketch of the area and/or photograph will be taken for each use-site. The Use Site ID variable connects
locations used by each crane group. The Use Site ID is a sequential number (beginning with 01) assigned
by the project manager and will be recorded on the datasheets with the corresponding Crane Group ID,
Location ID and Time.

IV.C. Data Collection from State and Federal Agencies

The report will contain a summary of all whooping crane migrational sightings within Nebraska and
specifically the central Platte River corridor as obtained from the FWS, Grand Island Field Office. FWS
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crane group identification numbers will be recorded in the database to identify individual crane groups
that use the study area for multiple days.

IVV.D. Additional Metrics

Metrics outlined in Table 1 as well as additional metrics may be included in habitat selection analyses
along with the physical characteristics of crane use locations that are recorded by the Consultant. All
metrics will be measured remotely via GIS, LiDAR data, aerial imagery, HEC-RAS model, and data
collected under other protocols (e.g., Geomorphology and In-channel Vegetation Monitoring Protocol).

Table 1. Additional metrics and measurements that may be included in whooping crane habitat selection
analyses that generally will not be recorded or measured by the Consultant.

: ; P Use Site Available Site
Metric Metric Description
P Data Source Data Source
Proportion of Corn Proportion of landcover surrounding use USDA NASS USDA NASS
locations classified as corn
Proportion of Wet Meadow Proportion of landcover surrounding use PRRIP WM PRRIP WM
locations classified as wet meadow Coverage Coverage
Proportion of Grassland Proportion of landcover surrounding use PRRIP WM PRRIP WM
locations classified as grassland Coverage Coverage
Proportion of Forest Proportion of landcover surrounding use PRRIP HA PRRIP HA
locations classified as forest Coverage Coverage
Unforested Width Width of river corridor unobstructed by Aerial Photo Aerial Photo
riparian forest
Unvegetated Channel Width Width of channel clear of dense Aerial Photo Aerial Photo
vegetation and/or LiDAR and/or LiDAR
Total Channel Width Total width of channel from left bank to HEC-RAS HEC-RAS
right bank (ft) model model
Wetted Width Top width of wetted channel HEC-RAS HEC-RAS
model model
Proportion Wetted Proportion of total channel width that is HEC-RAS HEC-RAS
wetted model model
Mean Depth Mean depth of the wetted portion of the HEC-RAS HEC-RAS
channel (ft) model model
Unit Discharge Flow (cfs) per linear foot of channel HEC-RAS HEC-RAS
width (Split Flow/Total Channel Width) model model
Width Depth Ratio Ratio of channel width to depth (Wetted HEC-RAS HEC-RAS
Width / Mean Depth) model model

IV.E. Analysis Methods

Information collected through this protocol will be used to evaluate changes in distribution of use and
habitat characteristics for whooping crane use-sites in the study area. As such, the Consultant will perform
basic data analyses requested by the Program and will report findings that include explanatory as well as
graphical representations of their findings on a migrational-season basis and will relate trends in findings
such as an increase/decrease in use, increase/decrease in proportion of population stopping in the study
area, stop-over duration, etc. to whooping crane population sustainability and growth. This protocol is
designed to provide information on crane groups with an estimated probability of inclusion in the sample
regardless of location in the study area. Since aerial survey provide this information, but opportunistically
located cranes have an unknown probability of inclusion, separate analyses will be conducted for each of
these types of data.
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Habitat Use

Since the whooping crane is a rare species and identifying individual cranes is usually not possible, all
analyses will need to balance small sample sizes with pseudo-replication. There are two options for
analyzing habitat use, one will retain the sample size as the number of individual whooping crane
groups, as identified by the FWS, as the first step of the analysis and the second will include every
observation of each crane group and will contain multiple observations per group.

There are several analysis methods available for summarizing the habitat characteristics of whooping
crane use-sites. The methods range from calculating means and variances, to modeling habitat use, to
documenting changes through time, to methods that are not currently developed. With each analysis,
the probability-based sample of whooping crane use-sites collected under this protocol will provide
data adequate for inferences to all crane stop-over-sights within the central Platte River study area.

Indices of Use

Annual Indices of crane use will be developed using information obtained by this protocol. Indices of use
will document the proportion of the population and number of cranes and crane groups observed per survey
effort (flight, migration season, etc.) using Program defined and evaluated suitable habitat, Program
habitat complexes, and habitat classified as ‘unsuitable’ by existing Program standards. Habitat
availability assessments will be conducted annually under a separate Program contract and the results will
be available to the Consultant. If the protocol is implemented in a consistent manner, a change in these
indices through time will estimate changes in the frequency of use of the study area, Program habitat
complexes, as well as Program-defined suitable and unsuitable habitat throughout the first increment.

V. QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

QA/QC measures will be implemented at all stages of the study, including field data collection, data entry,
data analysis, and report preparation. Observers will be trained and tested in the methods used and on their
ability to identify whooping cranes. Data forms will be completed on a daily basis. At the end of each
survey day, each observer will be responsible for inspecting his or her data forms for completeness,
accuracy, and legibility. The study team leader will review data forms to insure completeness and
legibility, and correct the forms as needed. Any changes made to the data forms will be initialized by the
person making the change.

To help train observers that will be conducting the aerial surveys, each individual will be required to fly
practice transects, or a portion of one transect. During this flight there will be whooping crane decoys placed
in the river channel to allow observers the opportunity to see a “whooping crane” from the air at the speed
and altitude of the surveys.

Data will be entered into the Program’s database by qualified technicians. These files will be compared
to the raw data forms and checked for errors. Irregular codes detected or any ambiguous data will be
discussed with the observer and study team leader to clarify and document changes.

After data have been keyed and verified, the study team leader or QA/QC technician will check data
forms against the final computer file and any problems identified will be traced back to raw data forms,
observer(s), and data-entry personnel and corrections will be documented.

VI. DATA COMPILATION AND STORAGE

The Program’s database will be used to store, retrieve, and organize field observations. Microsoft Office
InfoPath is required to enter data into the database. The data for each survey will be incorporated within
the larger Program database. All field data forms, field notebooks, and electronic data files will be retained
for ready reference.

PRRIP — Whooping Crane Monitoring Protocol — Revised May, 2015 Page 9 of 15





PRRIP — Whooping Crane Monitoring Protocol (2015) 05/11/2015

VII. REPORT FORMAT

Data on whooping crane habitat use will be compiled, summarized, and incorporated within the larger
Program database following each migration season. Migration-period reports will be submitted to the
Program’s Executive Director’s Office (EDO) for review and distribution following each migration season.
Draft and final reports that summarize findings and describes methods, analyses (including descriptive
statistics of whooping crane use), results, and any conclusions that can be drawn will have both written and
graphical components and will also contain maps and/or aerial photos showing crane use-sites. Reports will
be submitted to the Program’s EDO for review and distribution to the Technical Advisory and Governance
Committees.
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VIIl. DATA SHEETS - To be provided prior to survey implementation
o Aerial Survey
o Aerial Observation
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Appendix A. Program Associated Habitat Area.
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Appendix B. Riverine and targeted primary and secondary wetland return flight transects that will be flown
daily during systematic aerial wetland roost surveys.
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Appendix C. Median (dots) and fifth and ninety-fifth percentiles (bars) of initial observation
dates of whooping cranes in Nebraska during spring migration. Horizontal dashed lines represent
the spring monitoring season in the Program’s whooping crane monitoring protocol that that was
implemented Spring 2001-Spring 2013. These dates were based on the fifth and ninety-fifth
percentiles of initial observation dates of whooping cranes in Nebraska, 1975-1999 (~reproduced
in the right plot). Vertical dashed lines separate the 10, 20, and 30 year analyses from analyses of
telemetry data (2010-2013) and the 1975-1999 USFWS whooping crane data.
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Appendix D. Median (dots) and fifth and ninety-fifth percentiles (bars) of initial observation dates of
whooping cranes in Nebraska during fall migration. Horizontal dashed lines represent the fall monitoring
season in the Program’s whooping crane monitoring protocol that was implemented Spring 2001-Spring
2013. These dates were based on the fifth and ninety-fifth percentiles of initial observation dates of
whooping cranes in Nebraska, 1975-1999 (~reproduced in the right plot). Vertical dashed lines separate
the 10, 20, and 30 year analyses from analyses of telemetry data (2010-2012) and the 1975-1999
USFWS whooping crane data.
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
REQUEST FOR PROPOSALS (RFP)

SUBJECT: Spring and Fall Whooping Crane Monitoring
REQUEST DATE: June 15, 2015

PRE-PROPOSAL MEETING: June 22, 2015

CLOSING DATE: July 6, 2015

POINT OF CONTACT: Dave Baasch

Headwaters Corporation
(308) 390-0456
baaschd@headwaterscorp.com

I OVERVIEW

The Platte River Recovery Implementation Program (“Program” or “PRRIP”) initiated on January 1, 2007
between Nebraska, Wyoming, Colorado, and the Department of the Interior to address threatened and
endangered species issues in the central and lower Platte River basin. The species considered in the
Program, referred to as “target species”, are the whooping crane, piping plover, interior least tern, and pallid
sturgeon.

A Governance Committee (GC) reviews, directs, and provides oversight for Program activities. The GC is
comprised of one representative from each of the three states, three water user representatives, two
representatives from environmental groups, and two members representing federal agencies. The GC has
named Dr. Jerry Kenny to serve as the Program Executive Director (ED). Dr. Kenny established
Headwaters Corporation as the staffing mechanism for the Program. Program staff is located in Nebraska
and Colorado and are responsible for assisting in carrying out Program-related activities.

In 2007, the Program began its 13-year First Increment and implementation of an Adaptive Management
Plan (“AMP”) to learn more about the physical processes of the central Platte River and the response of the
four target species to management actions. The AMP includes several protocols for monitoring target
species, habitat, and physical processes to better understand interrelationships and provide data for
evaluating species response to management actions. This RFP related to the whooping crane monitoring
protocol for the Program.

Information from this protocol will be used to help evaluate the biological response of whooping cranes
and habitat to the land and water management activities of the Program. Several critical scientific and
technical uncertainties about Program target species, physical processes, and the response of the target
species to management actions will be the focus of the application of rigorous adaptive management in the
First Increment through implementation of the Program’s AMP. These uncertainties are captured in
statements of broad hypotheses on pages 14-17 of the AMP and, as a means of better linking science
learning to Program decision-making, those uncertainties comprise a set of “Big Questions” that provide a
template for linking specific hypotheses and performance measures to management objectives and overall
Program goals (see PRRIP 2007-2010 Synthesis Report, 2011).

Two “Big Questions” relate directly to whooping cranes:

e Big Question #5 — Do whooping cranes select suitable riverine roosting habitat in proportions equal to
its availability?

e Big Question #10 — How do Program management actions in the central Platte River contribute to least
tern, piping plover, and whooping crane recovery?
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These uncertainties led to the development of a specific management objective for the whooping crane and
indicators related to that objective, as noted in the AMP:

Management Objective Contribute to the survival of whooping cranes during migration

Indicators * Increase area of suitable roosting and foraging habitat
* Increase crane use days

To assess progress toward this objective and learn about the major whooping crane uncertainties, several
finer-scale priority hypotheses were developed by Program participants. In 2010, those hypotheses were
sequenced to develop a smaller set of Tier 1 hypotheses to receive focused attention in the First Increment.
For whooping cranes, those Tier 1 hypotheses are:

e WC-1: Whooping crane use will increase as a function of Program land and water management
activities.

e \WC-3: Whooping crane use is related to habitat suitability. Riverine habitat suitability for whooping
cranes is a function of channel characteristics such as water depth, channel width, and unobstructed-
view widths.

This monitoring protocol is intended to provide standard implementation guidance for collecting whooping
crane (# of use days) and habitat (i.e., channel characteristics at roost sites and landscape level attributes at
diurnal use sites) data necessary to test the Tier 1 whooping crane hypotheses, assess progress toward
meeting the whooping crane management objective, and evaluate learning related to the whooping crane
Big Questions. As such, this is a validation monitoring protocol. Use of the phrase “suitable channel
habitat” relates to the Program’s established minimum habitat criteria (see ILT-PP-WC Minimum Habitat
Criteria, 2008). This protocol will be used by the Program to gather information on whooping crane habitat
use and to provide an index of whooping crane abundance in the study area. It is understood that regardless
of survey method not all whooping cranes are certain of being detected during migration and therefore full
implementation of this or any other protocol will not represent complete whooping crane use of the central
Platte River valley.

The GC submits this Request for Proposals (RFP) to solicit proposals from Consultants to implement the
Program’s whooping crane monitoring protocol in the central Platte River (Nebraska) valley during the
annual spring and fall migrations. Monitoring results will serve as a tool for the GC to assist in determining
whooping crane habitat use and provide an index of abundance in the study area. The term Consultant shall
be used throughout this document to describe both the RFP Respondent providing the proposal and the
Consultant (the successful Respondent) who would be performing the work upon award of the project.

This RFP describes a multi-year program of work encompassing annual whooping crane monitoring
activities twice a year (during the spring and fall migration periods) from August 2015 through July
2019. Annual budgets for implementing the protocol will be developed in conjunction with the
selected Consultant. A four-year program of monitoring and reporting will begin in 2015, with
potential extension beyond 2019. Under the final contract, annual written Notice to Proceed from the
Program Executive Director’s Office (EDO) will be required before work begins. All work will be
contingent on availability of Program funding.

PRRIP Whooping Crane Monitoring RFP Page 4 of 9





94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

PRRIP — ED OFFICE DRAFT 06/15/2015

1. PROJECT DESCRIPTION & SCOPE OF WORK

The Consultant will rigorously implement the Program’s Whooping Crane Monitoring Protocol (see
Attachment A) for the purposes of collecting data on whooping crane occurrence and use in the central
Platte River valley during the fall 2015, spring and fall 2016-2018, and spring 2019 migration seasons.
The protocol provides extensive detail about the study area, timing, and survey/data collection methods.
Consultants responding to this RFP should provide information detailing their ability to implement all
aspects of the protocol in accordance with the established spring and fall migration survey periods and
reporting dates.

Monitoring Tasks
In particular, potential Consultants should be aware of the following details related to implementation of
the protocol:

1) Detect and confirm whooping crane stopovers in the study area (Appendix A) — systematic aerial
surveys of the study area will be conducted and the data will be used to comparatively evaluate changes in
the frequency and distribution of stopovers within the study area over time. Whooping Crane Tracking
Partnership telemetry project locations and opportunistic locates will also be used to detect whooping
crane stopovers in the study area; however, telemetry data will only be used by the Consultant to relocate
whooping cranes using the study area that were already observed by the monitoring crew. Additional
whooping crane stopover locations identified via telemetry will be reported to the Consultant after the
whooping crane group leaves the study area so that habitat data can be collected at these sites as well.

2) Landscape Data Collection — Basic landscape source data of whooping crane use-sites in the study
area will be collected through this protocol. This information will be used in future use/availability
analyses using aerial photography, Geographic Information System (GIS) information, and appropriate
landscape data collected from other protocols. Currently the Program has available a complete land
use/land cover GIS analyses of 1998 (baseline) and 2005 color infrared photography. Continued regular
collection of landscape data sources of the study area through other protocols such as aerial photographs,
LiDAR, geomorphology monitoring, GIS data, and annual habitat suitability analyses will enable future
habitat use/availability analyses.

Data Analysis

The successful Consultant will be expected to provide basic analyses of collected whooping crane and
associated habitat data in accordance with data needs as directed by the EDO. The Program is currently
undergoing a process of specifying the data needed, preferred analysis methods, and the preferred form of
analysis presentations (graphs, charts, text, etc.). This information will be communicated to the
successful Consultant prior to the start of the fall 2015 migration season and the Consultant will be
expected to stay in close communication with the EDO during the reporting process for each migration
season to respond to analysis needs and changes. NOTE: Proposals submitted in response to the RFP
should provide a clear indication of the ability of the Consultant to provide basic statistical data
analysis and presentation.

Reporting

The successful Consultant will generate a draft (Microsoft Word) and final (Microsoft Word and PDF)
report at the completion of each migration season that includes methods, results, data analysis (as
requested by the Program), photographs of field work, and other associated data. Reports will be
delivered electronically to the EDO for review and comment by the EDO and the Program’s Technical
Advisory Committee. The successful Consultant will also be required to prepare for, attend, develop an
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Executive Summary for, and deliver a presentation at the Program’s annual Adaptive Management Plan
Reporting Session generally held in Denver, CO in early October of each year.

1. PROJECT BUDGET

An estimated project budget should be submitted in the proposal, on a not-to-exceed time and expense basis
for the work to be completed. A final budget will be established as part of the Project Scoping and Kickoff
and will depend upon the budget estimate provided in the proposal for the selected Consultant.

Proposals will be evaluated on criteria described in Section VI below, including understanding of the
objectives of the project, qualifications of the team members, and clarity/content of project schedule, scope,
and budget. The work will not be awarded based solely on a lowest cost basis.

V. FIELD AND OFFICE EQUIPMENT
Potential Consultants will own or acquire all field and office equipment and software required to implement
the Whooping Crane Monitoring Protocol.

V. CONTRACT TERMS

The selected Consultant will be retained by: Nebraska Community Foundation
PO Box 83107
Lincoln, NE 68501

Proposal should indicate whether the Consultant agrees to the contract terms, as outlined in the attached
Program’s Consultant Contract (Attachment B), or provides a clear description of any exceptions to the
terms and conditions.

The initial term of the contract will be for a period beginning in August 2015 and terminating in July
2019 with an option to renew at the sole discretion of the GC. Contracted services will be performed on a
time and material not to exceed basis. Under the final contract, written Notice to Proceed from the
Executive Director will be required before works begins. All work will be contingent on availability of
Program funding.

VI. SUBMISSION REQUIREMENTS
All interested parties having interest in providing the services listed in this RFP are requested to submit a
proposal.

Instructions for Submitting Proposals

One electronic copy of your proposal must be submitted in PDF format to Dave Baasch at
baaschd@headwaterscorp.com no later than 12:00 p.m. (noon) Central time on Thursday, July 6, 2015.
Maximum allowable proposal PDF size is 8MB, and proposals are to be limited to a total of 50 pages or
less. A proposal is late if received any time after 12:00 p.m. Central time and will not be eligible for
consideration.

Questions regarding the information contained in this RFP should be submitted to Dave Baasch at
baaschd@headwaterscorp.com. A list of compiled Consultant questions and responses will be maintained
on the Program web site (www.PlatteRiverProgram.org) in the same location as this RFP solicitation.
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RFEP Schedule
The EDO expects to complete the selection process and award the work by approximately July 15, 2015.
The following table represents the RFP schedule:

Description ' Date Time (Central)
Issue RFP June 15, 2015 NA
Pre-proposal meeting June 22, 2015 1:00 PM

Last _day for _respondents to submit June 29, 2015 12:00 PM
guestions regarding the RFP

Proposals due from respondents July 6, 2015 12:00 PM
Evaluation of proposals July 7, 2015 thru July 15, 2015

Award of Work On or before July 15, 2015

Start of Work Approximately August 1, 2015

Completion of Work Approximately July 31, 2019

Pre-Proposal Meeting

A non-mandatory pre-proposal meeting of interested parties will be held on June 22, 2015 from 1:00 to
2:00 p.m. Central Time via conference call for the purpose of familiarizing the respondents with the work
scope and requirements included herein before submitting a response to this RFP. Please email Dave
Baasch (baaschd@headwaterscorp.com) for the conference call dial-in information along with a list of
people from your party expected to join in the pre-proposal conference call by 12:00 p.m. Central time on
June 19, 2015.

The meeting will include a brief overview by the EDO regarding the objectives of the project, the scope
of services, and the timeline. It is the Consultant’s responsibility, while at the pre-proposal
meeting/conference call, to ask questions necessary to understand the RFP so the respondent can submit a
proposal that is complete and in accordance with RFP requirements. It is highly recommended that all
prospective Consultants participate in the pre-proposal meeting/conference call as there shall be no
minutes distributed by the EDO regarding the meeting.

Proposal Content
Proposals should respond to the following general topics:

1) Executive summary that presents a brief firm overview that condenses and highlights the contents of
the proposal in such a way as to provide a broad understanding of the Consultant’s qualifications and
proposal.

2) Project understanding that demonstrates the Consultant understands project goals and objectives and
identifies issues critical to project success.

3) Project approach that documents how the Consultant would organize and execute the scope of work
detailed in this RFP and provides project team organization, resumes, and responsibilities and specifies
which team members will work on each specific task.

4) Qualifications and project experience relevant to this project including the involvement/role of the

proposed team in those projects. Be clear which team members will work on specific tasks outlined in
the Project Approach and focus on those team members’ qualifications specific to assigned task.
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5) Schedule for completing the tasks identified in the project approach. Include potential constraints or
challenges based on the tasks described above.

6) Compensation for services to complete the project — see Section 11l above for additional details.
Assumptions used must be clearly stated and a total estimated cost must be included. Consultant must
specify the estimated number of labor hours for each team member, billable rate and estimated direct
expenses (e.g., travel), and total project cost to complete the each task/subtask detailed herein and
Consultant’s other recommended or optional tasks.

7) Conflict of interest statement addressing whether or not any potential conflict of interest exists
between this project and other past or on-going projects, including any projects currently being
conducted for the Program.

8) Description of insurance shall be provided with the proposal. Proof of insurance will be required
before a contract is issued. Minimum insurance requirements are described in the attached Program’s
Consultant Contract (Attachment B).

9) Acceptance of the terms and conditions as outlined in the attached Program’s Consultant Contract,
or clear description of any exceptions to the terms and conditions.

Criteria for Evaluating Proposals
The GC will appoint a Proposal Selection Panel that will evaluate all proposals and select a Consultant
based on the following principal considerations:

1. Understanding of the overall objectives of the project and approach to meeting those objectives and
addressing critical project tasks and issues.

2. Qualifications and the relevant experience of the proposed project team members.

3. Clarity and content of the project schedule, scope, and budget.

Award Notice

After completing the evaluation of all proposals and, if deemed necessary, interviews, the Proposal
Selection Panel will select a Consultant. That firm will negotiate with the EDO to establish a fair and
equitable contract. If an agreement cannot be reached, a second firm will be invited to negotiate and so on.
If the Program is unable to negotiate a mutually satisfactory contract with a Consultant, it may, at its sole
discretion, cancel and reissue a new RFP.

Program Perspective

The Governance Committee of the Program has the sole discretion and reserves the right to reject any and
all proposals received in response to this RFP and to cancel this solicitation if it is deemed in the best
interest of the Program to do so. Issuance of this RFP in no way constitutes a commitment by the Program
to award a contract, or to pay Consultant’s costs incurred either in the preparation of a response to his RFP
or during negotiations, if any, of a contract for services. The Program also reserves the right to make
amendments to this RFP by giving written notice to Consultants, and to request clarification, supplements,
and additions to the information provided by a Consultant.

By submitting a proposal in response to this solicitation, Consultants understand and agree that any
selection of a Consultant or any decision to reject any or all responses or to establish no contracts shall be
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at the sole discretion of the Program. To the extent authorized by law, the Consultant shall indemnify, save,
and hold harmless the Nebraska Community Foundation, the states of Colorado, Wyoming, and Nebraska,
the Department of the Interior, members of the Governance Committee, and the Executive Director’s
Office, their employees, employers, and agents, against any and all claims, damages, liability, and court
awards including costs, expenses, and attorney fees incurred as a result of any act or omission by the
Consultant or its employees, agents, sub-Consultants, or assignees pursuant to the terms of this project.
Additionally, by submitting a proposal, Consultants agree that they waive any claim for the recovery of any
costs or expenses incurred in preparing and submitting a proposal.

VIlI.  AVAILABLE INFORMATION
The following pertinent Program-related documents can be accessed from the Program’s website
(www.PlatteRiverProgram.org):

o Platte River Recovery Implementation Program: Final Program Document. October 24, 2006.
o Platte River Recovery Implementation Program, Attachment 3: Adaptive Management Plan. October
24, 2006.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Ecological Services
Nebraska Field Office
203 West Second Street
Grand Island, Nebraska 63801

MEMORANDUM
To: Dr. Jerry Kenny, Executive Director
Platte River Recovery Implementation Program
From: Matt Rabbe, U.S. Fish and Wildlife Service ﬁ/@éi- 324-15
Wildlife Biologist, Mountain-Prairie Region '

Date: March 4, 2015

Subject: U.S. Fish and Wildlife Service Reporting on 2014 Tiered Platte River
Biological Opinions

The U.S. Fish and Wildlife Service (Service) committed, in the Platte River Recovery
Implementation Program (PRRIP or Program) Federal Depletions Plan, to provide an annual
summary to the Governance Committee (GC) regarding the Endangered Species Act (ESA)
Section 7 consultations related to depletions that relied on coverage provided by the PRRIP.
Attached is a summary of these consultations completed during the seventh calendar year of
the Program, January through December 2014, for distribution to the GC.

Tiered Biological Opinions

The PRRIP’s programmatic biological opinion (BO or opinion) was issued on June 16, 2006.
As described in that opinion, subsequent Federal agency activities in the Program area having
a federal nexus (both existing and certain new water-related activities) are able to proceed in
a sireamlined manner and “tier” from the programmatic BO with regard to addressing their
effects on federally-listed species and designated critical habitat in the central and lower
Platte River.

The Program Document (page 21) states that “such ESA compliance will continue beyond
the first 13 years of the Program provided a subsequent Program increment or First
Increment Program extension is adopted pursuant to ESA and National Environmental Policy
Act compliance procedures, and, for a subsequent increment, the effects of water-related
activities are to be covered under a programmatic BO for that subsequent increment.” Based
on the above, each completed BO that tiered from the programmatic BO includes a statement
that re-initiation of consultation will not be required at the end of the first increment.





Section 7 Consultation Website

The Service continues to maintain a website (hitp://www.fws.gov/platteriver) providing
information to federal agencies and water-related project proponents regarding procedures
for seeking ESA coverage for water-related activities through the PRRIP. That site provides
guidance documents specific to each state, as well as a template biological assessment and
other information relevant to pursuing a streamlined BO. Additionally, the PRRIP website

provides related information (hitp://www.platteriverprogram.org).

Federal Depletion Offsetting Mechanisms and Agreements with the Three States
The PRRIP Federal Depletions Plan notes that:

“Each state has agreed to work with the DOI and cooperating federal agencies in
the process of securing up to 350 acre-feet of water annually, if needed, to offset
new federal depletions within the state in a manner consistent with the respective
state’s Depletion Plan.”

Federal depletions associated with historic (pre-1997) federal water uses in the Platte River
basin are considered automatically covered by the Program, consistent with the Program’s
intent to cover historic uses and in recognition of the substantial federal monetary
contributions being made toward First Increment implementation.

With regard to new federal water uses in the Platte River basin, the following progress was
made in 2014:

Colorado: Memoranda of Agreement (MOAs) and Memoranda of Understanding (MOUs)
with interested individual federal agencies that were developed for new federal depletions
continue to effectively and efficiently fulfill their purposes within Colorado. In 2014, these
MOAs/MOUs continued to streamline federal depletion tiered consultations. It is unknown if
the need will arise for additional MOAs/MOUs in the future.

Wyoming: No new information on tracking or handling federal depletions was developed in
2014.

Nebraska: No new information on tracking or handling federal depletions was developed in
2014.

Tiered-Consultation Activity in 2014

Nine consultations relying on coverage provided by the PRRIP were completed in 2014, all
of which occurred in Colorado. Three federal depletions (all in Colorado) were consulted on
and tiered from the programmatic BO. All nine consultations completed in 2014 are
included in the enclosed spreadsheet. They are grouped by state and ordered by date that the
BO was issued. The table provides the following information:

¢ The Service’s internal Tracking and/or Integrated Logging System (TAILS) number;
e lead federal agency;
e County (where applicable);

e Project name;





* Project proponents/beneficiaries;
o Date that the BO was issued;

e Category of the depletion (existing, new, or some combination thereof; and whether
the depletion is federal or non-federal);

¢ Estimated start year of the water use (if a new water-related activity);
¢ A summary of the corresponding water sources, uses, and depletions if estimated; and

o The offsetting measure(s) used to address depletions.

The information presented in the table is condensed summarized information; more complete
information is provided in the corresponding BO. The shaded rows in the attached table
highlight the three Program federal depletion consultations in 2014.

cC: Mait Hoobler, Wyoming State Engineer’s Office
Mark Sattelberg, U.S. Fish and Wildlife Wyoming Field Supervisor
Sandy Vana-Miller, U.S. Fish and Wildlife Service, Colorado
Tyler Abbott, U.S. Fish and Wildlife Service, Wyoming
Nathan Darnell, U.S. Fish and Wildlife Service, Wyoming
Pecter Mcdonald, U.S.D.A. Forest Service, Colorado






United States Department of the Interior

FISH AND WILDLIFE SERVICE

Ecological Services
5353 Yellowstone Road, Suite 308A
Cheyenne, Wyoming 82009

In Reply Refer To: March 18, 2014

WYFO/Depletions

Memorandum

To: Deputy Field Supervisor, U.S. Fish and Wildlife Service, Wyoming Ecological
Services Field Office, Cheyenne, Wyoming

From: Section 7 Coordinator, U.S. Fish and Wildlife Service, Wyoming Ecelogical
Services Field Office, Cheyenne, Wyoming W

Subject: Calculating Annual Depletion Amounts for Colorado River and Platte River Water

Depletion Consultations

This memo describes the process used by the Wyoming Ecological Services Field Office to
calculate depletion amounts (in acre-feet per year) for Colorado River and Platte River
consultations involving water depletions. The process described herein is retroactive to
October 1, 2013, for Colorado River depletion consultations and January 1, 2014, for Platte
River depletion consultations.

When the Colorado River and Platte River Recovery Programs were established, the process
for interagency consultation under the Endangered Species Act of 1973, as amended (ESA)
16 U.S.C. 1531 et seq., was primarily intended for large irrigation projects, where the annual
water depletions were hundreds to thousands of acre-feet per year and the amount remained
fairly consistent through time. Likewise, depletions for other project types such as municipal
uses and some mining operations are long term and relatively consistent through time. For
projects with a consistent water use year after year, our section 7 consultations assume the
depletions continue indefinitely.

Over time, we applied this same approach to projects of limited duration, such as oil and gas
field developments, and we started using “life of the project” to calculate water depletions.
Historically, the build-out of these projects extended over many years, and the amount of water
used year to year was often anticipated to be relatively constant. In these cases, we calculated
the average annual depletion by dividing the total water use by the number of years the project
would be in operation (i.e., the life of the project). Even though the amount of water used on an
annual basis might vary between years, this process allowed us to average the impact of





depletions from numerous projects occurring through time. In addition, the amount of annual
variation, particularly for smaller projects, was swamped by the natural variation in flows.

In recent years, the pace of development and the use of water have become more skewed towards
the beginning of projects, instead of spread over many years. For example, advances in
technology allow oil and gas wells to be drilled at a faster rate and allow production from those
wells to extend over a longer timeframe; therefore, the majority of water use occurs during the
first few years of the project. Other examples include wind projects and transmission lines,
where the majority of water use occurs during the first few years of the project during
construction rather than occurring over the 30 or 50 years that the infrastructure is in operation.
In these cases, effects to listed species and their critical habitat no longer occur over the long-
term but instead occur during the shortened interval in which the water is used.

Therefore, for both Colorado River and Platte River depletion consultations, we will calculate
the amount of water depletion based on the time when the water is actually used. In some
cases, this means we will consult on the peak amount in a given year if the water use varies
substantially from year to year (Table 1). By emphasizing the period of time in which the water
is actually used, we can more accurately evaluate effects to listed species over a wider range of
development scenarios. One consequence of this new approach is that the depletion amounts
will increase for most projects; however, based on a review of recent consultations, we do not
anticipate an increase in the number of depletions exceeding 100 acre-feet per year. In addition,
this new approach will not affect programmatic biological opinions, because the depletions will
only count against the thresholds or caps during the actual time of use.

If you have questions or concerns regarding the calculation of annual depletion amounts, contact

Nathan Darnall at the letterhead address or phone (307) 772-2374, ext. 246.

Table 1. Examples of how to calculate an annual depletion amount (acre-feet, AF) under a
variety of scenarios.

Project Example Life of Water Time of Annual Basis of

Project Use Use Depletion Calculation

Irrigation Iindefinite 1000 AF Indefinite 1000 AF Yearly
(per year)

Stock Pond Indefinite 30 AF Indefinite 30 AF Yearly
(per year)

Mining 50 years 10 AF 50 years 10 AF Yearly
(per year)

Transmission 50 years 300 AF 3 years 100 AF Average Annual
(in total)

Oil and Gas Field 30 years 100 AF 10 years 10 AF Average Annual
(in total)

Oil and Gas Field 30 years 5,50, 5 AF 3 years 50 AF Peak Use
(per year)
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				Calendar Year 2014

				COLORADO

				BO No.		Lead Federal Agency		County		Project Name		Project Proponent(s) and/or Beneficiary(ies)		Date of BO		Depletion Category         (existing, new, or combination water-related activity? federal or non-federal?)		Start Year if new water-related activity creating depletions (estimated)		Water Sources and Uses		Offsetting Measure (e.g., SPWRAP or MOA)

				14-F-0188		FERC		Clear Creek		Cabin Creek Pumped Storage Hydroelectric FERC Relicense Project		PSCo of Colorado or Xcel Energy		2/3/14		one-time and annual new (EL), non-federal		2014		Source:  South Clear Creek and/or Cabin Creek, both tributary to the South Platte River.   Use:  a one-time depletion of 76 af to increase the water storage capacity from 1,087 af to 1,163 af, and for associated hydroelectric production (municipal).  This would result in additional 2 af evaporative losses beyond the existing 106 af/year losses from the two reservoirs.  Xcel would use the additional water to ultimately increase power generation at its hydroelectric facility.		SPWRAP

				14-F-0066		FTA		Denver, Jefferson, Arapahoe, Douglas, Adams, Boulder		FasTracks Project		Denver Metro Regional Transportation District		3/11/14		one-time new (over multiple yrs.), non-federal		2013-2017		Source: municipal sources in the South Platte River basin.  Use:  up to 328 af of water use associated with road construction activities such as dust suppression and minimal concrete work, to expand and improve public transit service within the Denver Metro Region.		State of Colorado

				14-F-0047		USACE		Douglas		Storage of WISE Project water		Denver Water, Aurora Water, and 8 members of SMWA		4/18/14		existing and new, non-federal		2014?		Source: includes transferred agricultural water, a municipal water supply reservoir (RHR) with diversions from Newlin Gulch and Cherry Creek (tributary to the South Platte River), and excess reusable return flows diverted directly from the South Platte River. Use: an average annual delivery of 10,000 af of WISE water to the 10 SMWA members; an increase in evaporative losses from 600-700 af to 1,400-1,500 (800 af); and an annual maximum reservoir storage increase of 10,539 af. The water stored in RHR would be used by the SMWA members to meet existing and future municipal and industrial demands within their service areas.		SPWRAP

				14-F-0248		USDOE		Jefferson		DOE Improvements for NREL - NWTC Project		USDOE		4/25/14		existing and new, federal		2013		Source:  water is obtained from Boulder, whose sources are a combination of Front Range and western slope water; Arapahoe Glacier and Sliver Lake Reservoir (40%), Barker Reservoir (40%), and the Colorado River (20%) via the C-BT Transbasin Diversion project. Use:  existing usage of 1.89 af/yr., with an increase of 0.99 af/yr. by 2020 (PRRIP first increment) and an increase of 1.41 af/yr. at buildout.  This depletion is associated with construction/modification of NREL buildings, installation of wind turbines and meteorological towers, and expanding power capacity.  There would be continued water use associated with site operations and maintenance activities, including drinking water; and new water use for construction/dust suppression and onsite fire suppression.		SPWRAP

				14-F-0406		USACE		Adams		Sand Creek Park Ponds Project		City of Aurora		5/2/14		new, non-federal		2014		Source: water from Toll Gate Creek and Sand Creek, which are tributary to the South Platte River.  Use:  average annual diversion of 160 af from Sand Creek (via a new diversion structure off of Toll Gate Creek) to the 3 ponds, and then back to Sand Creek.  Evaporative losses would total 15.49 af/yr.; 6.83 af/yr. would be a new depletion while 8.66 af/yr. is existing.  The water would fill the ponds as part of a improvement/enhancement project to improve aquatic habitat and increase wetland/riparian diversity.		SPWRAP

				14-F-0469		FHWA		Logan, Weld		OMAD 300 (59) Minute Man Missile Road Re-gravelling Project		US Air Force, FHWA-CFLHD, Logan and Weld counties		5/6/14		one-time new, federal		2014		Source:  water would come from existing wells in Logan and Weld counties within the South Platte River basin.  Use:  one-time use of up to 3.4 af for construction activities associated with resurfacing 68.7 miles of existing county roads, including mixing for material use and dust abatement.		FWS-Colorado/SPWRAP MOA; FWS-CFLHD MOA

				14-F-0287		ACOE		Adams		Little Dry Creek Park Flood Control Improvements Project		Urban Drainage FCD & City of Westminster		5/23/14		new, non-federal		2014		Source:  water captured in the LDC Pond would be surface water that is tributary to Little Dry Creek, which is tributary to Clear Creek and the South Platte River.  Use:  6.0 af/yr. of evaporative losses for the new, 25.0-af pond.		SPWRAP

				14-F-0659		USDOE		Jefferson		DOE Improvements for NREL - South Table Mountain Campus Project		USDOE		6/24/14		existing and new, federal		2013		Source:  water that comes from Consolidated Mutual Water Company’s Maple Grove Reservoir, which is supplied by water from tributaries of Clear Creek, a tributary of the South Platte River. Use:  existing usage of 70.14 af/yr., with an increase of 48.33 af/yr. by 2020 (PRRIP first increment) and 77.8 af/yr. at buildout.  This depletion is associated with research activities, site operations and maintenance activities, consumptive use, fire suppression, building heating and cooling, process water, landscaping, and an expanding super computer at the ESIF.		SPWRAP

				14-F-0262		USDA Forest Service		Boulder, Gilpin		Eldora Mountain Resort amended operations and Special Use Permit		EMR or Eldora		12/22/14		existing and new, non-federal		2013, 2018		Source:  existing water usage comes from Peterson Lake, which is filled by deliveries from Middle Boulder Creek and South Boulder Creek; and deliveries via the Jenny Creek Pipeline/Jenny Creek, tributary to S. Boulder Creek (all of which are tributary to the South Platte River).  New depletions would be delivered from Jenny Creek. Use: existing average use of 287 af/yr. for snowmaking, 2-5 af/yr. for municipal and irrigation, and average annual evaporative losses of 34.88 af from the resort's snowmaking water storage system.  A new depletion of 3 af/yr. from increased potable water use at the resort would also occur beginning in 2018.		SPWRAP

				NEBRASKA

				BO No.		Lead Federal Agency		County		Project Name		Project Proponent(s) and/or Beneficiary(ies)		Date of BO		Depletion category         (existing or new water-related activity? federal or non-federal?)		Start Year if new water-related activity creating depletions (estimated)		Water sources and uses		Offsetting measure* (e.g., SPWRAP)

				None in 2014

				WYOMING

				BO No.		Lead Federal Agency		County		Project Name		Project Proponent(s) and/or Beneficiary(ies)		Date of BO		Depletion category         (existing or new water-related activity? federal or non-federal?)		Start Year if new water-related activity creating depletions (estimated)		Water sources and uses		Offsetting measure* (e.g., SPWRAP)

				None in 2014
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&C&"Arial,Bold"&14&K08+000*BLUE indicates those depletions considered "federal"
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				08-F-004		FERC		Adams, Morgan, Weld		1/22/08		92 af N		SPWRAP- one-time payment		High Plains Expansion Project

				08-F-005		USFS		Clear Creek		2/4/08		67.2 af E		SPWRAP –Xcel PROJECT CANCELED		Silver Dollar Lake Reservoir Project

				08-F-006		COE		Larimer & Weld		2/25/08		18,837-37,731 af E & N		SPWRAP –Greeley		Bellvue Transmission  [Pipe] Line Project

				08-F-009		WAPA		Larimer & Weld		3/3/08		0.2 af N		SPWRAP- Ft. Collins (already a member)		Tinmath Tap- Black Hollow Trans. Line Rebuild

				08-F-011		COE		Adams		4/15/08		10.1 af E  5.22 af E		SPWRAP –Thornton		Lambertson Lakes (No.3) Dam Project

				08-F-013		COE		Park		5/21/08		13/152 af E?; 19/216 af N?		SPWRAPx2;Centennial W&SD, Center of Colo WCD		James Tingle Dam & Reservoir Project

				08-F-014		WAPA		Larimer		6/6/08		0.3 af N		SPWRAP- Ft. Collins (already a member)		Dixon Creek-Horseshoe Trans. Line Rebuild

				08-F-015		COE		Douglas		7/29/08		25,000 E  20,00 N		SPWRAP –Aurora		Aurora Raw Water Del. Sys. Pipeline

				08-F-021		WAPA		Weld, Boulder		7/29/08		1.4 af N		SPWRAP- Ft. Collins		Ft. St. Vrain - Fordham Trans. Line Project

				08-F-026		BLM		Jackson, Larimer		8/21/08		.55 af E; 5.91 af N		Fed. Deps.; one new dep. (Lar Co.) w/ Fed. Offset		BLM -Seven 2008 Projects

				08-F-023		COE		Park		9/12/08		171.23 af + 86.55 af E		SPWRAP, Lake George Company		Lake George Dam & Reservoir Repair Proj.
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																						PRRIP - New Federal Depletions Reporting for Colorado

																						17-Feb-15

				BO Date/ CYear Report Submitted		Agency		BO Number/ (Depl. Rept.)		Project Name/ Specific Depletion(s)				BO Proposed Action (AF)						Depl. Reporting -        Implemented (AF)						Depl. Reporting - Forecasted (AF)						Not Covered by        MOA (AF)						Methodology		Notes

														S. Platte & Laramie		N. Platte				S. Platte & Laramie		N. Platte				S. Platte & Laramie		N. Platte				S. Platte & Laramie		N. Platte

				2008		BLM		CO-08-F-026		7-2008 Projects (included Badger well)				0.28		5.63				0.28		4.66										0.28						X gal. water per day to support livestock in grazing allotments serviced by subject wells; this multiplied by # days livestock are in grazing allotment during year.  Assumed any water pumped was 100% depletive to Platte.

				2009		BLM		CO-09-F-013		4-2009 Projects						0.57						0.57																Estimated based on number of permitted livestock and days of use, and assuming 15 gallons/day/cow.

				2009		FHWA-CFLHD		CO-09-F-016		Guanella Pass Rd. Ph. 21				2.92						1.53												1.53						Estimated based on past jobs; # water trucks on a job for a particular activity type, and X amt. water each truck holds.  With that &  type of project work (rehab,
reconstruction, dust suppression, etc.), we extrapolate out to an equivalent use per mile, per activity type.		Covered by Xcel Energy's SPWRAP membership. Project constructed in 2009 and 2010, with approx. 50% water used in 2009 and 50% in 2010.

				2009		WAPA		CO-09-F-020		Willoby Substation Trans. Proj.				0.19																								Water use: X acres of dust compaction and X gal. of water per acre; X amt. of concrete using X gal. of water.

				2010		BLM		CO-10-F-013		3-2010 Projects						0.98

				2010		FHWA-CFLHD		CO-11-F-003		Tarryall Creek Rd. Sect. 2 2				1.15

				2011		WAPA		(CO-09-F-020)		Willoby																0.19												same as above

				2011		BLM		(CO-10-F-013)		4 wells (Soap Creek; Dry Fork, Bostwich & Cty Rd 12 wells)												0.39						0.78										same as above

				2011		FHWA-CFLHD		(CO-11-F-003)		Tarryall Creek Rd. Sect. 2																1.15												same as above

				2011		FHWA-CFLHD		CO-11-F-012		Guanella Pass Rd Ph.3 / horse trail				0.38

				2011		FHWS-CFLHD		CO-11-F-016		OMAD MM Missile Rd. (1)				0.15

				2011		BLM		CO-11-F-018		1-2011 Project (Cty Rd 12 well)						0.19																						same as above

				2012		FHWA-CFLHD		(CO-11-F-012)		Guanella Ph3/horse trail										0.00																		same as above		FHWA had anticipated water usage for compaction and dust suppression, however the contractor was able to meet contract specifications without water usage.

				2012		FHWA-CFLHD		(CO-11-F-016)		OMAD MM Missile Rd. (1)(implemented); (2)(forecasted)										0.16						0.23												same as above

				2012		BLM		(CO-08-F-026; CO-10-F-013; CO-11-F-018)		Dry Fork & Cty Rd. 12 wells (implemented); Badger & Bostwich wells (forecasted)												0.55						1.2										15 gal./day/cow to support livestock in grazing allotments serviced by subject pond; this multiplied by # days livestock are in grazing allotment during year, plus estimated pond evaporation.  Assumed any water consumed was 100% depletive to Platte.

				2012		WAPA		(CO-09-F-020)		Willoby										0.12																		same as above

				2012		FHWA-CFLHD		(CO-11-F-003)		Tarryall Creek Rd. Sect. 2										1.09																		same as above

				2012		FHWA-CFLHD		CO-12-F-017		OMAD MM Missile Rd. (2)				0.15

				2012		FHWA-CFLHD		CO-12-F-022		Tarryall Creek Rd. Sect. 3				1.15

				2013		WAPA		(CO-09-F-020)		Willoby										0.04																		same as above

				2013		FHWA-CFLHD		(CO-12-F-017)		OMAD MM Missile Rd. (2) (2)(implemented); (3)(forecasted)										0.23						0.38												Water usage was measured daily by contractor and reported to FHWA monthly.

				2013		FHWA-CFLHD		(CO-12-F-022)		Tarryall Creek Rd. Sect. 3																1.15												same as above

				2013		BLM		(CO-08-F-026; CO-10-F-013)		Badger & Bostwich wells												1.2																same as above

				2013		FHWA-CFLHD		CO-13-F-013		Guanella Pass Rd. Full Ph 3 (2013 - 2014)				0.77												0.38														Project would be split over 2013-2014

				2013		USFS		CO-13-F-018		Northgate Allotment Mngmt Plan						3.4												3.4												Could occur in 2014 or later

				2013		USFWS		CO-13-F-020		Rocky Mtn Arsenal NWR				2.10

				2013		FHWA-CFLHD		CO-13-F-021		OMAD MM Missile Rd 300 (58) (3)				0.23

				2014		FHWA-CFLHD		(CO-12-F-022)		Tarryall Creek Rd. Sect. 3  Implemented,                       (4) Forecasted										1.48						1.15												Water usage was measured daily by contractor and reported to FHWA monthly.		(4) Forecasted was postponed to 2014/2015

				2014		FHWA-CFLHD		(CO-13-F-013)		Guanella Pass Rd. Full Ph 3 (2013 - 2014)										0.00						0.77														Postponed until 2014-2015

				2014		USFS		(CO-13-F-018)		Northgate Allotment Mngmt Plan												0						0												Would occur in 2015 at earliest

				2014		USFWS		(CO-13-F-020)		Rocky Mtn Arsenal NWR										1.59						1.62												An average bison uses 0.01 ac-ft water/yr. The max. number of bison was estimated at 90.  Calculations for water use related to FWS facilities are based on meter readings for Buildings 120, 121, 383, and the Visitor Center.

				2014		FHWA-CFLHD		(CO-13-F-021)		OMAD MM Missile Rd 300 (58) (3)										?						0.23														Postponed until 2014

				2014		WAPA				Kersey West Switching Station																0.01												16, 920 gal for estimated 470 CYds of concrete (36 gal water per CYd); 35,000 gal for soil compaction

				2014		DOE		2014-F-0248		NWTC Development Plan				0.99																		0.99								Covered by City of Boulder's SPWRAP membership

				2014		FHWA-CFLHD		2014-F-0469		OMAD MM Missile Rd 300 (59) (4)				0.26

				2014		DOE		2014-F-0659		South Table Mountain Campus Improvements				48.33																		48.33								Covered by Consolidated Mutual Water Company's SPWRAP membership

				2015		FHWA-CFLHD		(CO-13-F-021)		OMAD MM Missile Rd 300 (58) (3)										0.01						0.22												Water usage was measured daily by contractor and reported to FHWA monthly.		Will be completed in 2015

				2015		USFWS		(CO-13-F-020)		Rocky Mtn Arsenal NWR										1.86						1.6												same as above

				2015		FHWA-CFLHD		(CO-13-F-013)		Guanella Pass Rd. Full Ph 3 (2013-2014); now 2014-15										0.51						0.26												same as above; from Scott Gomer Creek		Will be completed in 2015

				2015		USFS		(CO-13-F-018)		Northgate Allotment Mngmt Plan												0						0												Will likely occur in 2016

				2015		DOE		(2014-F-0248)		NWTC Development Plan										0.00																				Covered by City of Boulder's SPWRAP membership

				2015		FHWA-CFLHD		(2014-F-0469)		OMAD MM Missile Rd 300 (59) (4) Implemented,                   300 (60) (5) Forecasted										0.23						0.21												same as above

				2015		DOE		(2014-F-0659)		South Table Mountain Campus Improvements										0.00																				Covered by Consolidated Mutual Water Company's SPWRAP membership

				2015		WAPA		(no BO issued)		Kersey West Switching Station										<0.1																				Under deminimus so no consultation required

				2015		FHWA-CFLHD				Tarryall Creek Rd. Sect. 4																1.15												Tarryall River		Construction postponed until 2016

				2015		WAPA		N/A		Goshen Substation																<0.1														Under deminimus so no consultation required

				2015		FHWA-CFLHD		2015-F-0xxx		OMAD MM Missile Rd 300 (60) (5)																												undetermined source

				2015		BLM		2015-F-0xxx		1- 2015 Project (Alkali Well Pipeline)						0.27																						same as above

				2016		FHWA-CFLHD		(CO-13-F-013)		Guanella Pass Rd. Full Ph 3 (2013-2014); now 2014-15																												same as above; from Scott Gomer Creek

				2016		FHWA-CFLHD		(CO-13-F-021)		OMAD MM Missile Rd 300 (58) (3)																												same as above

				2016

												Total		59.08		11.04				9.12		7.37				10.73		5.38				51.13		0

						1  Project included 33 af/13 yrs af baseline

						2  Project included 15 af/13 yrs of baseline
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CENTRAL NEBRASKA PUBLIC POWER AND IRRIGATION DISTRICT
MEMORANDUM

To:  Jerry Kenny, PH.D., Executive Director - PRRIP
Jim Schneider, Acting Director - Nebraska Department of Natural Resources
Diane Wilson, COO/CFO - Nebraska Community Foundation

From: Don Kraus, PE, General Manager - CNPPID

Subject: Quarterly J-2 Regulating Reservoir Report — June 2015

Date: May 29, 2015

Progress Report
The RJH J-2 Project quarterly progress report is attached.

Financial Report

e Funds received to date $20,475,000.00

e J-2 Operating Fund $13,346,859.98
Construction Phase Decommissioning Fund $2,252,443.50
Construction Phase Reserve Fund $2,653,158.21
Construction Phase Project Fee $433.494.92
Total $18,685,956.61

e J2 Project expenses 1st quarter 2015 $237,374.10

e J2 Project expenses 2013 $77,400.79

e J2 Project expenses 2014 $1,570,395.85

e Total J-2 Project expenses paid through Mar 2015: $1,885,170.74





Quarterly Report No. 06

J-2 Regulating Reservoirs Project
Report Period: March, April, May 2015

The purpose of this Quarterly Report is to provide a general summary of the work
performed for the J-2 Regulating Reservoirs Project (Project) during March, April, and
May of 2015. This does not include details of all the subtasks performed. The summary
of work is organized into the following general categories of work:

General Project Management and Implementation Tasks
Permitting Activities

Land Purchase Activities

Water Rights Petition Filing

Engineering Tasks

General Project Management and Project Implementation Tasks

The team continued to coordinate through recurring teleconferences.

RJH renewed the yearly subscription to maintain a file-share site for use by the
Project Team to share and store Project information.

Central maintained a Project website to provide information to the public.

The Team continued to hold topic-specific coordination meetings to support
various aspects of land purchasing, permitting, and engineering.

RJH finalized a contract with Central for project management, engineering, and
design services through 50 percent design of the Project.

Kleinschmidt finalized a contract with Central for FERC permitting services
through filing of the license amendment, including development of a biological
opinion and programmatic agreement for historic properties.

RJH continued to update overall Project schedule based on changes to land
acquisition and permitting progress.

Central established contracts for cultural resource survey work.

Central established a contract with a Nebraska wetland specialist to perform
wetland delineation and stream assessments.

Responded to Senator Deb Fischer’s requests for project information and met
with Senator Fischer’s staff.

Presented Project information to two Central Nebraska farmer and agronomist
groups.
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Permitting Activities

Based on comments received on the ICD and in preliminary agency meetings,
continued to revise and refine study plans for wetlands, water quality, and RTE
species. Agreed to develop the Cultural Resource Study Plan separate from above
study plans.

Participated in preliminary agency meetings with NDNR (Dam Safety group and
Water Measurement group) and USACE wetlands permitting.

Began compiling the previously-studied project alternatives in response to
meeting with USACE. USACE noted that they would require documentation to
support that the preferred alternative (the J-2 Project) is the least damaging
practicable alternative (LDPA).

Continued Phase I cultural resource field survey (walking surveys).

Began Phase II cultural resource field survey (excavations) concurrent with
geotechnical explorations.

Continued development of reports for on-site buildings to enable SHPO
evaluation of eligibility for the national register of historic buildings.

Met with National Parks Service trail representative to discuss Project’s potential
impacts to Oregon Trail ruts.

Participated in a preliminary agency meeting with FERC in Washington D.C.
Issued draft study plans for Wetlands and Water Quality to agencies for review.
Decided that Central has performed sufficient studies to adequately characterize
the presence of RTE species at the Project site.

Scheduled meeting to discuss agency’s preliminary review comments on study
plans.

Land Purchase Activities

Continue to negotiate in good faith for the purchase of J-2 Project lands.
Continued to obtain legal opinions on approach and actions related to purchasing
land for the Project.

Received and reviewed a proposed access agreement from 5 landowners.

Entered into an agreement with the 5 landowners noted above for temporary
access to Project lands.

Requested and obtained a second agreement for temporary access to Project lands
owned by the 5 landowners noted above.

Water Rights Petition Filing

No work was performed on this task.
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Engineering Tasks

Continued to monitor the groundwater levels at 22 monitoring well locations
along the Phelps Canal and around the proposed reservoir areas.

Performed a geologic desktop study and site reconnaissance, and mapped the site
geology.

Planned and began a geotechnical exploration consisting of two drill rigs and a
backhoe working on site for approximately 4 weeks.

Began geotechnical laboratory testing and data compilation.

Continued to advance development of the concept to realign the road around the
proposed reservoirs, specifically considering intersections and alignment relative
to the embankment and a relocated Plum Creek.

Completed developing concepts for new bridges needed over the Extended
Supply Canal and the new alignment of Plum Creek.

Continued hydrologic evaluations of Plum Creek (2-dimensional model), the
Platte River, and the unnamed tributary. These evaluations are needed to identify
the likely flows during infrequent and significant storm events such as the 100-
year-storm and the Probable Maximum Precipitation.

Continued hydraulic evaluation to support design and a Conditional Letter of Map
Revision (CLOMR) for the Platte River Floodplain.

Continued to refine hydraulic modeling of the canal to evaluate project operations
and concepts.

Began researching case histories of clay-lined reservoirs to evaluate potentially-
needed concept adjustments.

Began researching regulatory requirements for canal freeboard.

Began topographic survey of Site using LiDAR techniques.

Continued to update concepts for the canal, dams, and reservoirs.

Began updating items, quantities, and developing and opinion of probable project
costs for the updated concepts.

Tasks Anticipated for the Next Quarter

Host a study plan comment meeting with regulatory agencies.

Address agency comments and finalize plans for wetlands and water quality
studies.

Begin performing wetland delineation and stream assessments.

Begin collecting water quality data in accordance with accepted study plans.
Compile previously-studied Project alternatives and begin evaluation of the J-2
Project’s environmental impact relative to other alternatives.
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¢ Continue performing Phase I (walking assessments) of the cultural resource
survey.

e Develop reports documenting the results of Phase I (walking surveys) and initial
Phase II (excavations) cultural resource studies.

e Develop a Phase II study plan for cultural resources and submit to SHPO for
review and comment.

* Begin preparations for Phase II field work for cultural resources studies.

e Begin developing FERC draft license amendment based on updated Project
concept.

¢ Continue to pursue purchase of lands needed for Project.

e Complete the conceptual-level hydrologic and hydraulic evaluations of
floodplains.

¢ Continue the hydraulic evaluation of canal and regulating reservoir system to
support design including modifications to the canal freeboard and structures (i
siphon and flume).

e Continue development and needed adjustments for the road and bridge concepts.

e Continue to update the dam and reservoir concepts based on a review of case
histories of similar projects.

e Complete an update the project concepts and costs based on changes to the
Project since the spring of 2013.

Potential Issues:

e Asaresult of potential permitting constraints and requirements, project concepts
may need to be adjusted to reduce disturbance to portions of the J-2 Project Area.

e Based on the initial cultural resource studies performed this quarter, the extent of
cultural resources that will need to be explored is much greater than suggested by
previous studies. All walking surveys performed prior to 2015 will need to be
redone and a significant archeological excavation may be needed. Some
environmental studies may be delayed past initial estimates because of lack of
access to Private land.

e The USACE is requiring documentation that the J-2 Project is the LDPA of the
project concepts considered.

* Project components have been added to the Project and modified since RJH’s
feasibility review performed in late 2012. Additionally, the construction bidding
climate has changed significantly from late 2012 and early 2013 when the
engineer (RJH) developed their estimate of Project Costs. In RJH’s opinion, the
anticipated project costs are likely to increase. RJH plans to deliver an updated
Opinion of Probable Project Costs in mid-2015.






PRRIP — ED OFFICE MEMORANDUM

TO: HALL COUNTY BOARD OF SUPERVISORS
FROM: EXECUTIVE DIRECTOR’S OFFICE OF THE PLATTE RIVER RECOVERY IMPLEMENTATION
PROGRAM

SUBJECT: FEBRUARY 2015 ICE JAM
DATE: APRIL 2, 2015
CcC: PRRIP GOVERNANCE COMMITTEE, CENTRAL PLATTE NRD

The Platte River Recovery Implementation Program (Program) has been made aware of a meeting of the
Hall County Board of Supervisors on March 24" that included a presentation by landowners alleging that
the Program caused an ice jam that occurred in February of 2015. The Program has obtained the video of
that presentation and is requesting that this memorandum and associated documentation be reviewed by
the Board of Supervisors and incorporated into the permanent record. We find this to be necessary in
order to address inaccuracies and misconceptions that may have resulted from the one-sided testimony
presented on March 24", We would also request an opportunity to address The Board of Supervisors to
present this material and address questions directly.

Property Overview

The Platte River Recovery Implementation Program (Program) acquired the Shoemaker Island property
from the Binfield family on December 30, 2010. The property is approximately 1,500 acres in size and
includes 2.5 miles of river frontage. The Program acquired the property for the purpose of creating and
maintaining on- and off-channel habitat for endangered species including the whooping crane, least tern
and piping plover. Major Program land and habitat management actions have included replacement of
boundary fences, removal of woody vegetation from wet meadow areas, clearing of woody vegetation
from in-channel islands, channel disking, channel widening, and construction of nesting islands.

All management actions are undertaken within the framework of the Program’s Adaptive Management
Plan. That plan specifies that all actions be implemented as rigorously-designed management
experiments. When implemented as designed experiments, management actions are intensively
monitored to 1) ensure that they are implemented as designed, 2) evaluate their function, and 3) determine
target species response. This process of “learning by doing” allows the Program to closely track and
adjust management actions as necessary.

At the March 24™ Board of Supervisors meeting, participants indicated that they believed the Program to
be “just playing with [the river], experimenting with it.” That is not the case. Because of the Program’s
commitment to monitoring and evaluation, the Shoemaker Island reach is the most intensively monitored
reach in the central Platte. Ongoing activities include development of hydrodynamic and sediment
transport models, collection of detailed topographic and in-vegetation data twice annually during the
growing season, monitoring of river stage on the north and main channel, monitoring of sediment
transport during high flow events, collection of bed sediment samples, collection of aerial imagery series
annually in June and November, and collection of detailed LiDAR topography data of the entire reach
annually in November. Some of this data will be used to address inaccurate statements about Program
island building and river conditions at the time of the ice jam.
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PRRIP — ED OFFICE MEMORANDUM
Nesting Islands

The Program has designed, permitted, and constructed in-channel tern and plover nesting islands at the
Shoemaker Island property as part of a larger effort to evaluate least tern and piping plover response to in-
and off-channel nesting habitat at the Plum Creek, Cottonwood Ranch, Elm Creek, and Shoemaker Island
habitat complexes. The Program received US Army Corps of Engineers (USACE) Section 404 approval
for island building on July 25, 2013 (Attachment A). Authorized actions included construction of 14
nesting islands ranging from 0.5 to 13.1 acres in size, for a total of 59.4 acres, at an elevation allowing for
a 3,000-8,000 cfs overtopping flow. Nesting island locations, sizes and heights were based on existing
vegetated islands that occurred in the channel when the property was acquired.

The Program completed the final design and let the bid for island construction in the fall of 2013. The
final design included construction of 41.2 acres of nesting islands in two complexes, one in the west and
one in the east half of the property. The design drawings in Attachment B provide the nesting island
footprints, elevations of existing islands, and targeted design elevations. The west islands were
constructed during the period of mid-November 2013 to early January 2014. The east islands were
constructed during the period of mid-August to mid-September 2014.

As described earlier, nesting island areas and heights were based on existing in-channel islands.
Construction included clearing of woody and herbaceous vegetation and grading to slightly raise or lower
the existing island topography to the design elevation. In the case of the west island complex, target
heights for three of the islands were similar to or lower than existing topography and one was slightly
higher (1.2 ft). Construction activities also included excavation adjacent to the bank and through a large
island to locally increase wetted channel width and flow conveyance. Attachment C presents the width of
channel actively conveying flow in June of 2010 prior to property acquisition and in June of 2014
following island construction. Attachment D presents elevation changes following island construction in
the area of the west island complex. Attachment E presents aerial photos of the west island complex prior
to Program management activities in 2012 and immediately following the ice jam in 2015.

Participants at the March 24™ Board of Supervisors meeting testified that the Program nesting islands
alternately blocked off the north half of the river, blocked the whole river, dammed up the river, or closed
up the river system, causing the ice jam. Attachments B, C, D and E demonstrate that those claims are
false. Program vegetation removal and island building increased flow width and conveyance at the
location of the west island complex. Participants also testified that the Program intended to build the
islands higher, and has received a $2 million dollar grant to do. Those claims are false. The islands were
constructed to the design elevations specified in the construction drawings, which are consistent with the
heights allowed under the USACE Section 404 authorization. The Program has not applied for any grants
or received any grant money to construct additional island habitat on the Shoemaker Island Tract.

Further allegations at the March 24" Board of Supervisors meeting included the Program was adding flow
to the river which created more ice and added to the flooding. That claim is false. No releases of
environmental flows have ever been made during the months of December through February, nor are such
releases remotely likely in the future.
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Ice Jams

The National Weather Service in Hastings has compiled ice jam records for Hall County beginning in the
1940s (Attachment F). Hall County experienced ice jams frequently during the decades of the 1950s
through the 1980s with comparatively less ice jam activity during dry period of the 2000s. There are also
numerous records of ice jam activity on the Platte River in the Wood River to Grand Island reach in the
USACE Cold Regions Research and Engineering Laboratory database including for the years of 1986,
1988, 1994, 1996, 1998, 2001, 2003, 2009, 2010, 2014, and 2015. Prior to the 2015 event, the most recent
ice jam that caused out-of-bank flooding and damages in the vicinity Shoemaker Island property occurred
in December of 2010. That ice jam began in the Doniphan area and progressed upstream resulted in
flooding and closure of Shoemaker Island Road and evacuation of two homes in the area of the Platte
River bridge at Highway 11. Aerial photographs and news stories from that event can be found in
Attachment G. Participants at the March 24" Board of Supervisors meeting claimed that the 2010 ice jam
was caused by Program activities. That claim is false. The Program had not yet acquired the property at
the time the 2010 ice jam occurred and no releases for environmental flows were being made.

The Program was notified of the February 2015 ice jam by the USACE at 2:30 pm on afternoon of
February 3™, The Program chartered a flight that afternoon to document river conditions in the reach.
Photographs and other documentation from that flight are located in Attachment H. The ice jam and
overbank flooding occurred 0.25 miles downstream from the Shoemaker Island property west boundary
and 0.4 miles upstream of the west complex of nesting islands. At the location of the ice jam, total
channel width narrows to approximately 420 ft. On the afternoon of February 3", the entire channel was
obstructed by ice at that location and the majority of river flow was overtopping the north bank and
flowing northeast across Shoemaker Island.

The Program chartered another flight on February 6 to document river conditions. By the afternoon of
the 6, the ice jam had progressed to approximately one mile upstream of the Wood River bridge but no
additional areas of overbank flow were observed (Attachment I). Additional flights were chartered on
February 23" following ice break up (Attachment J) and on March 26" (Attachment K) to document
conditions following the ice jam.

During and following the ice jam period, the Program was contacted by three families that own property
in the area. In all cases, the families requested and were provided with specific documentation. The
Thesenvitz family requested and was provided with the bid package for the island construction project,
including the island design drawings. The Gideon family requested and was provided with flight photos
and maps of the ice jam location. The Luhr family was also provided with flight photos and maps of the
ice jam location.

Participants at the March 24™ Board of Supervisors meeting testified that the Program response to
inquiries was “...just sue us...” That claim is false. All communications between the families and
Program staff were courteous and the Program provided the families with design drawings, maps, and
flight photos.
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Addressing the Potential for Future Ice Jams

At a system scale, channel narrowing in the central Platte River is a major concern for future flood
conveyance and ice jamming. Since 2009, the Program has contributed approximately $1.2 million dollars
to the Platte Valley and West Central Weed Management Areas to assist in spraying and removal of
invasive riparian vegetation from the channel throughout the central Platte River. Attachment L provides
a map of spraying efforts in the Wood River to Alda bridge segment alone. Continuing that work into the
future is critically important. In the vicinity of the Shoemaker Island property, the Program feels that the
most benefit could be gained by 1) clearing vegetation from islands throughout the reach that have
become stabilized over the past decade and 2) widening the ‘pinch point’ near the west property boundary
where overbank flooding occurred in 2010 and 2015. These efforts may reduce the frequency and severity
of ice jam flooding in the Shoemaker Island area, but it is highly unlikely that it could be eliminated
entirely.

The Program annually disks vegetated portions of the channel within the Shoemaker Island tract property
boundary. In addition, the Program has executed management agreements with two neighboring
landowners downstream of the ice jam location that allow for disking of those properties at no cost to the
landowners. Neighboring landowners across the river at the ice jam location and on Shoemaker Island
upstream of the jam location have been approached several times, including following the ice jam, in an
effort to secure similar agreements for disking and removal of in-channel vegetation at no cost to the
owners. To date, they have indicated that they are not interested in working with the Program. Channel
width at the ‘pinch point’ cannot be addressed without the cooperation of the south bank landowner.

At the March 24™ Board of Supervisors meeting, participants indicated that the Program would rather
they go away so that organizations like the Program could have the entire valley. That claim is false. The
Program has contributed significant monetary resources to assist in riparian vegetation management on
private lands. The Program has also attempted to work with neighboring landowners in the Shoemaker
Island reach to manage in-channel vegetation and improve flow conveyance at no cost to those owners.
To date, they have been unwilling to do so.
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Attachment A: US Army Corps of Engineers Section 404 Authorization for construction of in-channel
nesting islands.















COMPLIANCE CERTIFICATION
KEARNEY REGULATORY OFFICE

Permit Number: 2012-02315-KEA
County: Hall County

Name of Permittee: ~ Platte River Recovery & Implementation Program
Jerry Kenny

Date of Issuance: July 25, 2013

Project Manager: Barb Friskopp

Upon completion of the activity authorized by this permit and any mitigation required by the permit,
sign this certification and return it to the following address:

U. S. Army Corps of Engineers
Nebraska Regulatory Office - Kearney
2214 2" Avenue

Kearney, NE 68847

Please note that the permitted activity is subject to a compliance inspection by a U.S. Army Corps
of Engineers representative. If you fail to comply with permit conditions, the permit may be subject
to suspension, modification or revocation.

CERTIFICATION:

I hereby certify that the authorized work was done in accordance with the Nationwide Permit
authorization, including any general, regional or activity-specific conditions.

I hereby certify that the implementation of any required compensatory mitigation was completed in
accordance with the permit conditions.

Signature of Permittee Date





DEPARTMENT OF THE ARMY PERMIT
Permittee: Platte River Recovery & Implementation Program
Permit No: 2012-02315-KEA

Issuing Office: Nebraska Regulatory Office Omaha District Corps of Engineers

NOTE: The term "you" and its derivatives, as used in this permit, means the permittee or any future transferee. The term “this office”
refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over the permitted activity or the
appropriate official of that office acting under the authority of the commanding officer.

You are authorized to perform work in accordance with the terms and conditions specified below.

Project Description:

1) Construct in-channel least tern and piping plover nesting islands. This involves moving sand in-channel to form
island habitat, re-shaping macroforms (established island or sand bars within the Platte River channel) and/or place
river sands in thalwegs. Fourteen nesting islands, ranging from .5 - 13.1 acres in size, will create a total of 59.4
acres of nesting habitat. The elevation of the islands will allow for a 3,000 - 8,000 cubic feet per second (cfs)
overtopping flow. Total fill will be approximately 20,000 cubic yards. The fill material will come from existing
macroforms or dredged from the adjacent channel] bottom.

2) Create/restore in-channel whooping crane habitat by leveling sand bars, widening the channel and clearing
vegetation.

3) Clear trees to improve the sight lines for whooping cranes both within the channel and within the forested
wetland/riparian habitat along the north bank of the river. Approximately 120 acres of trees may be cleared. This
activity will not result in the loss of wetland but rather a change in wetland type from palustrine forested to
palustrine emergent and a change from wooded riparian habitat to herbaceous riparian habitat.

4) Clear and control in-channel vegetation; conduct in-channel vegetation control on macroforms by disking,
shredding or other applicable methods of vegetation control.

Project Location:
Platte River; Sections 11+12+14+15+16, Township 9 North, Range 11 West, Hall County, Nebraska

Permit Conditions:

General Conditions:

1. The time limit for completing the work authorized ends on June 30, 2018. If you find that you need more time
to complete the authorized activity, submit your request for a time extension to this office for consideration at
least one month before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms
and conditions of this permit. You are not relieved of this requirement if you abandon the permitted activity,
although you may make a good faith transfer to a third party in compliance with General Condition 4 below.
Should you wish to cease to maintain the authorized activity or should you desire to abandon it without a good
faith transfer, you must obtain a modification of this permit from this office, which may require restoration of the
area.

ENG Form 1721, Nov 86 EDITION OF SEP 82 IS OBSOLETE. (33 CFR 325 (Appendix A)) (Proponent CECW-OR)
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wetland mitigation may be required to off-set the loss of 9.9 acres of wetland. Monitoring reports shall be
submitted each year by December 1 for the remaining monitoring period of the first increment of the program.

5. Mitigation

The activity carried out at Shoemaker Island will impact appr0x1mate1y 9.9 acres of wetland - approximately 6.3
acres of PEMF will be impacted by filling activities and 3.6 acres of PEMC will be impacted by excavation. The
yearly monitoring reports must demonstrate that the habitat construction resulted in an overall functional gain and a
functional gain for target species habitat suitability for least tern, piping plover and whooping crane. If functional
gains are not achieved, compensatory wetland mitigation may be required to off-set the loss of 9.9 acres of
wetland.

6. Maintenance ‘
Annual maintenance may be done provided 1) the maintenance does not go beyond the original geographical
boundary of the complex as depicted in the attached map; and 2) the original footprint of fill (total acreage of
island construction) is not exceeded. The maintenance plan shall be submitted to the Kearney Regulatory Office

prior to construction.

7. The Permittee and/or the Permittee’s contractor or any of the employees, subcontractors or other persons
working in the performance of a contract or contracts to complete the work authorized herein, shall cease work
and report the discovery of any previously unknown historic or archeological remains to the Nebraska Regulatory
Office. Notification shall be by telephone or FAX within 24 hours of the discovery and in writing within 48
hours. Work shall not resume until the Permittee is notified by the Nebraska Regulatory Office.

Further Information:

1. Congressional Authorities: You have been authorized to undertake the act1v1ty descnbed above pursuant to:
() Section 10 of the River and Harbors Act of 1899 (33 U.S.C. 403).
( X') Section 404 of the Clean Water Act (33 U.S.C. 1344).
() Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.S.C. 1413).

2. Limits of this authorization.

a. This permit does not obviate the need to obtain other Federal, state, tribal, or local authorizations required
by law.

b. This permit does not grant any property rights or exclusive privileges.

c. This permit does not authorize any injury to the property or rights of others.

d. This permit does not authorize interference with any existing or proposed Federal project.

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for

the following:
a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or

from natural causes.
b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or

on behalf of the United States in the public interest.
c. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the

activity authorized by this permit.
d. Design or construction deficiencies associated with the permitted work.
e. Damage claims associated with any future modification, suspension, or revocation of this permit.

4. Reliance on Applicant's Data: The determination of this office that issuance of this permit is not contrary to the
public interest was made in reliance on the information you provided.

(Reverse of ENG Form 1721)















letter dated July 16, 2012; the Service concurs that this proposal “may afféct but are not likely to adversely affect” the
federally listed species and/or critical habitat beyond what was described in the PBO.

In order to complete our evaluation of this activity, comments are solicited from the US Fish and Wildlife Service and
other interested agencies and individuals.

FLOODPLAIN: The USACE views the Department of the Interior as the lead Federal agency for the proposed project
and is., therefore, responsible to ensure compliance with Executive Order 11988, Floodplain Management, which
discourages direct orindirect support of floodplain development whenever there is a practicable alternative.

WATER QUALITY CERTIFICATION: Section 401 of the Clean Water Act (33 USC 1341) requires that all
discharges of fill material must be certificd by the appropriate state agency as complying with applicable effluent
limitations and water quality standards. This public notice serves as an application to the state in which the discharge
site is located for cettification of the discharge. The discharge must be certified before a Department of the Army permit
can beissued. Certification, if issued, expresses the state’s opinion that the discharge will not violate applicable water
quality standards,

PUBLIC INTEREST REVIEW: The decision whether to issue the Corps” permit will be based on an evaluation of
the probable impacts including cumulative impacts of the proposed aclivity on the public inferest. That decision will
reflect the national concern for both protection and utilization of important resources. The benefits, which reasonably
may be expected to acerue from the proposal, must be balanced against their reasonably foreseeable detriments. Afl
factors which may be relevant to the proposal will be considered including the cumulative effects thereof; among those
are conservation, economics, aesthetics, general environmental concetnis, wetlands, historic properties, fish and wildlife
values, flood hazards, floodplain values, land #se, navigation, shoreline erosion and accretion, recreation, water supply
and conservation, water quality, energy needs, safety, food and fiber production, mineral needs, considerations of
property ownership and, in general, the needs and welfare of the people. In addition, the evaluation of the impact of the
work on the public interest will include application of the guidelines promulgated by the Administrator, Environmental
Protection Agency, under authority of Section 404(b) of the Clean Water Act (40 CFR Part 230).

COMMENTS: The Corps of Engineers is soliciting comments from the public, Federal, State, and Local agencies and
officials, Indian Tribes and other interested parties in order to consider and evaluate the impacts of this activity. Any
comments received will be considered by the Corps of Engineers to determine whether to issuc, modify, condition or
deny a permit for this project. To make this decision, corhments are used to assess impacts on endangered species,
histotic properties, water quality, genéral environmental effects, and the ether public interest factors listed above.
Comments are used in the preparation of an Environmental Assessment and/or an Environmental Impact Statement
pursuant to the National Environmerital Policy Act. Comments are also used to determine the need for a public hearing
and to determine the overall public interest of the activity.

Anyone whose interests may be affected by the proposed/completed work is invited to submit favorable or unfavorable
written comments to the Kearney Regulatory Office 2214 2™ Avenue Kearney, NE 68847-6856 or send an e-mail
to barbara.j.friskopp@usace.army.mil. The District Engineor is particularly interested in receiving comments related
to the proposal’s probable impacts on the affected aquatic system’s functional values, cumulative and secondary effects
and endangered species. All comments received will be considered public information; copies of all comments,
including names and addresses of commentors, may be provided to the applicant unless confidentiality is requested.
Comments must be submitted on or before the expiration date (located at the top of the first page) of this notice to be
considered in the subsequent actions on this application,

PUBLIC HEARING: Before the expiration date of this notice, anyone may roquest, in writing, that a public hearing be
held to consider this application. Requests shall specifically state the reason(s) for holding a public hearing. If the

3















PRRIP — ED OFFICE MEMORANDUM

Attachment B: In-channel nesting island final design drawings.
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NOTES:

Island Footprints are shown with diagonal hatch.

Work will occur under the guidance of Project Engineer. Island and borrow locations may vary slightly
depending on site conditions at the time of construction.

Islands will be built to the specified elevation. The "current" elevations are approximate and vary within the island
footprint. They are given for a general idea of the need for cut or fill.

Areas marked with crosshatch will be excavated to low flow water levels in order to establish flow channels and can
be used as borrow areas if needed for islands.

Photograph is from November 2012 and reflects current site conditions.
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depending on site conditions at the time of construction.

Islands will be built to the specified elevation. The "current" elevations are approximate and vary within the island
footprint. They are given for a general idea of the need for cut or fill.

Photograph is from November 2012 and reflects current site conditions.
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PRRIP — ED OFFICE MEMORANDUM

Attachment C: Map indicating width of channel actively conveying flow in June of 2010 prior to property
acquisition.





June 2010 and June 2014 Aerial Photography Comparison

6/18/2010
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6/13/2014
5,400 cfs






PRRIP — ED OFFICE MEMORANDUM

Attachment D: Map indicating in-channel topographic (elevation) change from 2012 to 2014, following
nesting island construction. Change reflects construction activities and natural geomorphic
processes.
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PRRIP — ED OFFICE MEMORANDUM

Attachment E: Aerial photographs of west island complex area on 3/30/2012 prior to Program island
building activities and on February 2/23/2015 immediately following the 2015 ice jam.















PRRIP — ED OFFICE MEMORANDUM

Attachment F: National Weather Service graphic indicating the number of ice jams in Hall County by
decade for the period of 1940-2014.
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PRRIP — ED OFFICE MEMORANDUM

Attachment G: Documentation of December 2010 ice jam flood in the Shoemaker Island reach.
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Icy Waters Threaten Homes, Farms
Near Wood River

Posted: Dec 27, 2010 5:30 PM CST
Updated: Jan 03, 2011 5:19 PM CST

Christmas was anything but a vacation for farmer Lloyd Luehr, as ice jams forced frigid water out of the
banks of the Platte River, over a Hall County road living up to its namesake.

"Shoemaker Island is an island. We have no access to the east," he said.
With ice and water over the road, residents get around the only way they can.

Luehr said, "Our neighbors now are crossing cornfields with four-wheel drive pickups to get back and forth to
home."

The farmer going off-road in his truck told NTV he's expecting a grandchild, so his son and daughter-in-law
wentinto town.

With this road closed, and ice jams continuing, there is a public safety threat, according to the county's
emergency management director.

Jon Rosenlund said, "Want to make sure we get fire trucks, ambulances through the area if we need to."
The immediate threat is over for two homes south of Wood River on Highway 11 that had to be evacuated.

"I checked this morning, houses look OK," Rosenlund said. The water was down five inches from the night
before.

Only days into the winter season, however, the threat could persist indefinitely.

That's what worries Lloyd Luehr. He said, "It's a perfect storm right now because this water and ice is not
going away until spring."

"Ice jams are funny things," Rosenlund said. "We may see this backing up, off and on flooding near the
banks of the Platte River on one of the channels until a good full thaw in the spring."

While Santa Claus was making his rounds, Lloyd Luehr was out in his fields moving hay bales well past
midnight on Christmas Eve.

"It was an eleventh hour decision we had to make," he explained. Two nights later he was helping neighbors
evacuate their homes.

It's unlike anything Luehr has seen in his 65 years on the farm.
"I've never seen anything this bad," he said. "It's a serious situation."

The state monitors ice jams and winter flooding, however, they do not track this far west. That may be an
indication how rare this is.

Rosenlund said the flooding has moved six miles westin a week from Doniphan to Wood River, so he
advised people to the west to have a flood evacuation plan in place.

Reporter's Notes by Steve White:

Rosenlund said families near the Platte should have 72 hours of supplies on hand, and also have a plan to
deal with the loss of utilities due to flooding. He said the Red Cross assisted with the two evacuations on
Sunday.

Luehr said his concern on Shoemaker Island road is that the state is planning to do bridge work to the west
starting this spring. He said if the flooding continues, that could cut off his only way out.

Luehr's home was not affected by flooding, however, much of his farm land had been affected.
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Platte River flooding washed out a
section of road west of Alda on
Dec. 20.

Platte River flooding washed out a section of road
west of Alda on Dec. 20.
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Posted: Monday, December 27, 2010 4:37 pm | Updated:
12:20 pm, Mon Jan 17, 2011.

WOOD RIVER, Neb. — Another Hall County home
was evacuated Sunday night due to Platte River
floodwaters rising from ice jams.

The National Weather Service Office in Hastings
issued a flood warning at 6:50 p.m. Sunday that will
remain in effect until 6:30 p.m. Tuesday.

Grand Island/Hall County Emergency Management
Director Jon Rosenlund said the home was
evacuated Sunday night in the area of the Platte
River bridge at Highway 11.

“The water was approaching and threatening the
home,” he said.

Volunteers from the Wood River Fire Department
were called in shortly after 6 p.m. Sunday to assist
with what was first considered to be “possible
evacuations.”

When evacuation orders were given later in the
evening, Rosenlund said the firefighters were
assisted by the Central Plains Chapter of the
American Red Cross.

The National Weather Service issued a flood
warning shortly before 7 p.m. Sunday due to the ice
jams.

“At 6:45 p.m. emergency management reported
flooding was occurring along the Platte River in
southern Hall County due to ice jams,” the weather
service warning stated. “Most of the flooding was
occurring around Shoemaker Island. . . . The flood
waters were beginning to threaten a few homes in
the area.”

Weather service officials said that predicting river levels influenced by ice action is very difficult.

“It is possible the minor flooding could last several days,” the weather service warning stated. “The ice
jams and flooding will continue to be monitored over the next several days.”

The NWS forecast for Grand Island calls for sunny skies and highs in the mid-30s today, climbing into the

low to mid-40s Tuesday through Thursday.

Rosenlund was coordinating with Hall County sheriff's deputies to conduct frequent checks of the area to

watch for other property that may be threatened.

He said the “ice jam has moved up river” since last week.

Motorists are urged not to drive through water that is crossing a road. The water depth may be too deep, or
road damage may have occurred, weather service and road officials said.
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Wood River, Alda residents evacuated; Shelton could be next if ice builds up - Kearney Hub: Home
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Crystal LoGiudice, Grand Island Independent

Area of flood water and ice
A vehicle traveling south on Highway 11 makes its

way past an area of flood water and ice on Monday.

Ice jams in the main channel on the Platte River
have caused flooding near Highway 11 and have
closed Shoemaker Island Road between Alda Road
and Highway 11.
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Posted: Tuesday, December 28, 2010 2:00 pm | Updated:
12:20 pm, Mon Jan 17, 2011.

By Amy Schweitzer Grand Island Independent

WOOD RIVER — Shane and Kristen Burr were
spending a quiet evening Sunday watching a football
game at their house near the Platte River south of
Wood River when water started creeping towards his
home.

“It all started about 5 (p.m.),” Shane Burr said,
adding that he noticed the issue when his neighbor,
Cheri Nikkila, called to say her Bobcat got stuck
while trying to clean out her drive.

Hall County Emergency Manager Jon Rosenlund
stopped to talk to the neighbors about 5:30 p.m.
Sunday and suggested that Nikkila find somewhere
else to stay.

“He thought we’d probably be OK,” Burr said. “But
just to be on the safe side, we started packing up
our stuff.”

The couple left about 10:30 p.m. and spent the night
at Burr’'s parents in Juniata.

Last week, travelers saw flooding near the Alda
bridge due to an ice jam, and the ice floes have
been back building up the Platte. William and

Nalaran Mareaiss nf AN02D © LNtk siinra ~vinniintad A

0 SPrmgtune’ Savings!

6:30 p.m. tonight.

Rosenlund said the water level had been steadily
dropping Monday at the Highway 11 bridge south of
Interstate 80 after threatening several nearby homes

Capt. Jim Castleberry of the Hall County Sheriff’'s Department said deputies have been keeping an eye on

the roads and the water levels constantly.

He said he felt the water levels would have to rise considerably for there to be any danger of the north

channel flooding.

Castleberry said if the forecast of temperatures in the 40s holds for the next three days, enough of the ice
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may melt to allow the water flows to continue.

However, if the ice continues to build to the point where it shuts off the north channel, residents near

Shelton could see the flooding next.

“I think we should see some relief if we get three or four nice days,” Castleberry said.

Rosenlund said residents in the area should be able to go home soon.

He also noted that a hog farm on the north bank of the Platte was threatened by high waters on Sunday,

but a hog evacuation was not necessary.
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Ice Jam Flooding Moves West into Buffalo County

By: Megan Johnson Email
Updated: Mon 8:49 PM, Jan 03, 2011

The trouble with ice jams in the Platte River continues its westward journey &, this time causing flooding in
southern Buffalo County.

Ice jams first started causing flooding south of Alda two weeks ago. One home was evacuated and several
roads, including Shoemaker Island Road, were closed by Hall County authorities. A week later two homes
south of Wood River along Highway 11 were evacuated when ice jams caused flooding there. This
weekend the jam & built even farther westward.

Buffalo County Emergency Manager & Darrin Lewis said the biggest problems with flooding occurred
Saturday night near Sweetwater Road, between the Great Platte River Road Archway and the 1-80
Interchange at Minden. The Nebraska Youth Camp and about half a dozen homes were evacuated that
night.

Lewis said the water has since receded about two and a half feet, but even on Sunday some property
owners had water up to their doorsteps. He said no one needed assistance, and almost everyone, save a
few dogs and horses that had been moved to higher ground, had returned home & by Monday.

Authorities and the National Weather Service & continue to monitor the Platte, but anyone living near the
river is encouraged to keep an eye out for sudden changes as temperatures continue to fluctuate this
week.

The Loup River in Loup County was also under a flood advisory on Monday. That advisory has since
expired, but the area being watched near Highway 183 is known for ice jam flooding during prolonged cold
spells.
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Attachment H: Photographs and documentation of ice jam conditions on February 3%, 2015.





Aerial photo of ice jam and overbank flooding taken on afternoon of 2/3/2015.
Photo location west of ice jam looking east along channel.
Ice jam features have been matched to aerial imagery from June 2014.
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Aerial photo of ice jam and overbank flooding taken on afternoon of 2/3/2015.
Photo location west of ice jam looking east along channel.
Ice jam features have been matched to aerial imagery from June 2014.
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Aerial photo of ice jam and overbank flooding taken on afternoon of 2/3/2015.
Photo location east of ice jam looking west along channel.
Ice jam features have been matched to aerial imagery from June 2014.
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Aerial photo of ice jam and overbank flooding taken on afternoon of 2/3/2015.
Photo location east of ice jam looking west along channel.
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Attachment I: Images from February 6 photo flight.






Phototakenon the afternoonof February6th upstreanof WoodRiver bridgelooking downstrean
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Photo taken on the afternoon of February 6th upstream of Wood River bridge looking downstream.





Phototakenafternoonof February6th downstreanof westnestingislandcomplexlooking upstrean
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Photo taken afternoon of February 6th downstream of west nesting island complex looking upstream.





Phototakenafternoonof February6th nearwestnestingislandcomplexlooking downstrean
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Photo taken afternoon of February 6th near west nesting island complex looking downstream.
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Attachment J: Images from February 23" photo flight.






Phototakenafternoonof February23rdnorthof channelooking downstreanatinundatedarea
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Photo taken afternoon of February 23rd north of channel looking downstream at inundated area.





Phototakenon February23rd nearwestnestingislandslooking northeas
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Photo taken on February 23rd near west nesting islands looking northeast. 





Phototakenafternoonof February23rd nearwestpropertyboundarylooking downstrean
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Photo taken afternoon of February 23rd near west property boundary looking downstream.
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Attachment K: Images from March 26™ photo flight.











Aerial photoseriesakenon March 26thfrom southsideof channelooking northtowardarea
inundatedoy ice jam flooding. Photonumberdocatedin theupperright corner.



farnsworthj

Typewritten Text

Aerial photo series taken on March 26th from south side of channel looking north toward areas inundated by ice jam flooding. Photo numbers located in the upper right corner.
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Attachment L: Map of riparian vegetation spraying in the Wood River to Alda bridge segment.
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Definitions

Associated habitat: With respect to the interior least tern, whooping crane, and piping
plover: habitat located in the Platte River valley beginning near Lexington, Nebraska,
and extending eastward to Chapman, Nebraska. With respect to the pallid sturgeon:
habitat located in the lower Platte River between its confluence with the Elkhorn River
and its confluence with the Missouri River.

Excess flows: Streamflows greater than the water right appropriations and in excess of
the maximum of either the USFWS target flows or the CPNRD/Nebraska Game and
Parks Commission instream flows.

First Increment: The Program’s 13-year period beginning January 1, 2007 and ending
December 31, 20109.

Instream flows: CPNRD and Nebraska Game and Parks Commission instream flows in
the central and lower reaches of the Platte River.

Milestone 4: From the Milestones Document (Program Document, Attachment 2),
Milestone 4 is the WAP requirement and states, “The [2000] Reconnaissance-Level
Water Action Plan, as may be amended by the Governance Committee, will be
implemented and capable of providing at least an average of 50,000 acre-feet per year of
shortage reduction to target flows, or for other Program purposes, by no later than the end
of the First Increment.”

OPSTUDY Model: The Central Platte River OPSTUDY Model was developed by the
USBR and the USFWS as a tool for evaluating management alternatives affecting flows
in the central Platte River in Nebraska. The OPSTUDY Model is a water accounting
model for tracking gains, losses, diversions from and accretions to the central Platte River
system. The model uses a monthly time step for simulating water management scenarios
assuming a replication of 1947 through 1994 climatic conditions.

Program Document: The document supporting the October 24, 2006 Platte River
Recovery Implementation Program Cooperative Agreement, which defines the purposes,
goals, elements, and other aspects of the Program, and includes the Program Finance
Document, Milestones Document, Adaptive Management Plan, Land Plan, and Water
Plan.

Score: Per the Water Plan References Material (Program Document, Attachment 5,
Section 11), “scoring” refers to quantifying the extent to which a water project results (or
is anticipated to result) in reductions in streamflow shortages to USFWS target flows.
Scoring provides one tool for evaluating and comparing the potential benefits of water
projects in the context of the Program and comparative purposes among projects;
however, it is not the only means of assessing potential benefits and adverse impacts of
projects. A project’s “score” is the quantification of the project’s reduction to USFWS
streamflow shortages, as accepted by the Governance Committee.
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Shortages to target flows: When the streamflow is below the USFWS target flow for the
time period evaluated, the difference in the streamflow and the target flow is considered
the shortage. Shortages are typically calculated at Grand Island, Nebraska.

Special Advisor: Independent consultant contracted by the Program to advise the EDO
in specific areas of expertise, such as infrastructure, hydrogeology or economics.

Target flows: USFWS target streamflows from Appendix A-5 and Appendix E in the
Water Plan Reference Materials in the Program Document (Attachment 5, Section 11)
and utilized as the Program’s target streamflow goals.

Water Objective: The water objective is to reduce shortages to USFWS target flows by
130,000 to 150,000 AFY on average over the course of the First Increment. The three
initial state water projects — the Lake McConaughy Environmental Account, the
Pathfinder Modification Project Environmental Account and Tamarack | — are credited to
providing a combined 80,000 AFY towards the water objective. The remaining 50,000 to
70,000 AFY to meet the water objective will be reached through water supply and
conservation projects identified in the WAP.
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Executive Summary

The Platte River Recovery Implementation Program (PRRIP or Program) is a
collaborative process involving the States of Nebraska, Wyoming, and Colorado and the
U. S. Department of the Interior, together with water users and environmental groups for
the benefit of four threatened or endangered bird and fish species—the whooping crane,
interior least tern, piping plover, and pallid sturgeon. The Program was initiated by the
October 24, 2006 Cooperative Agreement, which was signed by the Secretary of the
Interior and the Governors of the three states.

The purpose, goals, and elements of the Program were established in the Final Platte
River Recovery Implementation Program, which is also dated October 24, 2006 and is
referred to as the Program Document. The Program Document includes the Program’s
Adaptive Management, Land, and Water Plans, as well as other foundational information.
The Program’s First Increment began on January 1, 2007 and is intended to continue for
13 years through December 31, 20109.

Associated habitat for the three threatened or endangered bird species is defined as the
reach of the Platte River extending from Lexington, Nebraska, at the upstream or western
end and continuing downstream past Overton, Kearney, and Grand Island. The
downstream or eastern end of this habitat is at Chapman, Nebraska. For the pallid
sturgeon, the associated habitat is that reach of the lower Platte River between Elkhorn
and Missouri Rivers. The U.S. Fish and Wildlife Service (USFWS) defined target flows
for the purpose of meeting and maintaining the habitat needs of the threatened or
endangered species through the associated habitat reach from Lexington to Chapman,
Nebraska. Total shortages to USFWS target flows were estimated to be between 333,100
acre-feet per year (AFY) and 417,000 AFY®.

The Program’s water objective is to reduce shortages to the USFWS target flows in the
habitat reach by 130,000 AFY to 150,000 AFY by the end of the First Increment in 20109.
Contributions from the three initial state projects —the Tamarack | Project in Colorado,
the Pathfinder Modification Project Environmental Account in Wyoming, and the
Environmental Account (EA) in Lake McConaughy in Nebraska—provide a combined
total yield of 80,000 AFY toward this objective. The Water Action Plan (WAP) was
developed to contribute the remaining 50,000 to 70,000 AFY of yield towards the water
objective, which is referred to as the WAP milestone®. The milestone includes
explanatory information describing the steps needed to successfully implement the WAP
and achieve the desired yield by the end of the First Increment. The Program
accomplished two significant steps towards completion of the milestone, including
development of an updated WAP by the end of Year 3 (2009) and development of

! Program Document, Attachment 5, Section 11, Appendix A-4

2 Program Document, Attachment 2, Milestone 4. The WAP milestone states the WAP will be implemented
and capable of providing at least an average of 50,000 AFY of shortage reduction to target flows, or other
Program purposes, by the end of the First Increment.
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projects that are capable of providing at least an average of 25,000 AFY of reductions to
USFWS target flow shortages by the end of Year 8 (2014). The Program operated under
other on-going steps regarding WAP operations through 2014, and intends to continue
work towards the completion of these steps through the end of the First Increment.

Through Year 8 of the First Increment, the Program successfully implemented three
WAP projects including the Phelps County Canal Groundwater Recharge project, the
Pathfinder Municipal Account Lease, and the Central Platte Natural Resources District
(CPNRD) water leasing project. A fourth project, the No Cost Net Controllable
Conserved Water (NCCW), began actively contributing water to the EA in Lake
McConaughy for the Program in 2001. In addition, considerable advancements were
completed for the J-2 Regulating Reservoirs project, which is anticipated to begin
portions of the construction in 2017.

In 2010, the Program established a Scoring Subcommittee to assess various WAP project
yields and provide the Governance Committee (GC) with recommendations on project
scores toward the First Increment objective and the WAP milestone. The project score is
considered the project’s reduction to USFWS target flows, or the yield of the project
towards meeting the WAP milestone. The GC approved project scores for the J-2
Regulating Reservoirs, Phelps County Canal Groundwater Recharge and Pathfinder
Municipal Account Lease projects for a total combined score of 37,300 AFY, which is
approximately 75 percent of the minimum requirement of the WAP to provide at least
50,000 AFY. The Program also evaluated several potential WAP projects and
determined that they should not be actively pursued during the First Increment. The
Program continues to pursue additional projects to develop the remaining yield to reach
the WAP milestone.

During the first half of the First Increment, the Program focused efforts on WAP projects
that utilized excess flows and/or storage leases as water supplies. These projects are
generally more straight-forward to implement, have a minimal impact on other water
users, and yield large volumes of water. The Program is moving into the next phase of
WAP project development, which consists of water leasing opportunities and water right
acquisitions in Nebraska. These types of projects are likely more challenging to
implement as new water markets must be developed and permitting processes must be
determined. After substantial effort has been put towards the development of water
leasing projects, the Program anticipates moving onto the evaluations of Colorado
Groundwater Management (Tamarack I11), Nebraska Groundwater Management, and
Water Management Incentives in Nebraska in the latter part of the First Increment.
Additional projects not listed in this document may also be identified and evaluated as
potential WAP projects in the future.

Based on the existing approved score and projections of future WAP project yields, it is
expected the Program will reach and likely surpass the minimum requirement of 50,000
AFY, while staying within the proposed Water Plan budget. The yields and budget will
continue to be closely monitored by the Program to ensure the future success of the water
objective and WAP milestone.
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The 2014 WAP Update reflects information available through the end of 2014 regarding
conceptual project designs, implementation schedules, and cost projections. This is a
working document that can be utilized to assess the progress towards completing the
Program First Increment WAP milestone and for planning purposes through 2019. The
information provided in this document was prepared by the Executive Director’s Office
(EDO) in conjunction with the GC, Water Advisory Committee (WAC) and Special
Advisors. The yield, cost and Program score projections may change after more detailed
evaluations are completed. To that extent, the Program and its partners will continue
investigating the WAP projects described herein and develop more accurate yield and
cost projections, and are not bound by any of the current estimates.

The process for advancing WAP projects will remain as previously identified in the 2000
Reconnaissance-Level WAP and the 2009 WAP Update. The GC will be provided with
WAP project proposals, evaluations, and budgets for project implementation approval or
rejection. The EDO will continue to monitor the progress of the WAP towards the
milestone to ensure the Program’s success in meeting the First Increment water objective.

This 2014 WAP Update serves as a status update regarding the Program’s progress
implementing the WAP through 2014 (Year 8 of the First Increment). This document
also identifies changes since the previous WAPs—the 2000 Reconnaissance-Level WAP?
and the 2009 WAP Update*—and provides planning and sequencing of projects
anticipated in the 2015 through 2019 (Years 9 through 13 of the First Increment)
timeframe. It serves as a guide to assess progress and to identify the next steps towards
furthering WAP project development.

® Program Document, Attachment 5, Section 6
* EDO and WAC 2010
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Section 1 Introduction

The Platte River Recovery Implementation Program (PRRIP or Program) is a
collaborative process involving the States of Nebraska, Wyoming, and Colorado; the U.S.
Department of the Interior; water users; and environmental groups for the benefit of four
threatened or endangered bird and fish species:

e Whooping Crane, listed as endangered in 1967. This is the tallest bird in North
America and one of the rarest bird species in the world, with a known population
of only a few hundred®. The Central Platte basin is a critical stopover on the
whooping crane’s migration route.

e Interior Least Tern, listed as endangered in 1985. The interior least tern is the
smallest tern species in North America, and the population is estimated to contain
17,500- 18,000 birds®. The Central Platte basin serves as a nesting site for these
birds.

e Piping Plover, listed as threatened in 1986. The piping plover is a small
shorebird; those birds utilizing the Central Platte River basin are part of the
Northern Great Plains population, which numbers around 8,000-10,000’.

e Pallid Sturgeon, listed as endangered in 1990. The pallid sturgeon is a large
bottom-dwelling fish which may be found in the lower reach of the Platte River
above its confluence with the Missouri River.

The Program was established through the October 24, 2006 Cooperative Agreement, and
the Program purposes, goals, and elements—including the Adaptive Management, Land,
and Water Plans—were defined in the Final Platte River Recovery Implementation
Program, which is also dated October 24, 2006 and is referred to as the Program
Document.

The First Increment of the Program, a 13-year period ending in 2019, was initiated in
2007 and progressed through Year 8 as of the end of 2014. One of the tasks undertaken
during the First Increment is the implementation of a Water Action Plan (WAP) that
identifies various projects in each state that can be applied toward the overall water
objective of the Program. This report represents the third such iteration of the WAP,
following a Reconnaissance-Level WAP? in 2000 and a 2009 WAP Update® at the end of
Year 3 of the First Increment. Most Program activities to date focused on the Platte
River associated habitat reach for the three avian species, located between Lexington and
Chapman, Nebraska. The Program generally operates on a “do no harm” basis with

% International Crane Foundation 2015

® Lott, et al. 2013

" Elliott-Smith, et al. 2009

¢ Program Document, Attachment 5, Section 6
° EDO and WAC 2010
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regard to the pallid sturgeon habitat reach of the lower Platte River and the potential
effects of upstream Program activities.

The remainder of this introductory section provides a brief overview of the history and
purpose of the WAP, as well as an update on the progress made during the First
Increment through the end of Year 8. Section 2 provides context for the geographic and
hydrologic settings of the Program, including a summary of historical streamflows at key
gages in the associated habitat and locations upstream. Section 3 describes the
hydrologic classification of wet, normal, and dry years and sub-annual periods. This
section also summarizes instream flows of importance to the Program, including U.S.
Fish and Wildlife Service (USFWS) target flows and short-duration high flows (SDHF).
Section 4 describes the WAP projects that were first identified in the 2000
Reconnaissance-Level WAP and have undergone varying degrees of study and
implementation during the First Increment (more detailed project descriptions are
included in the report appendices). Approved Program scores for several of the WAP
projects are presented in Section 5, and Section 6 discusses the cost analyses performed
for WAP projects. Section 7 offers a summary and conclusion to this 2014 WAP Update.

1.1 History and Purpose of the WAP

The USFWS developed recommendations for flows that it believes are needed at
different times of the year for endangered species and other wildlife. The Program’s First
Increment water objective is to provide water capable of reducing shortages to the
USFWS target flows by an average of 130,000 to 150,000 acre-feet per year (AFY)®.
The USFWS instream flow recommendations for the central Platte River are described in
the Program Document™ and are quantified in the Program Water Plan Reference
Materials*2. Implementation of the three initial water projects by the states—the
Environmental Account (EA) in Lake McConaughy (Nebraska), the Pathfinder
Modification Project Environmental Account (Wyoming), and Tamarack | (Colorado)—
was credited an average annual 80,000 AFY toward the Program First Increment water
objective’®. The EA in Lake McConaughy has operated during the entirety of the
Program. Foreshadowed in the 2009 WAP Update, construction at Pathfinder Reservoir
was completed in 2012, and deliveries of water from the Pathfinder Environmental
Account to the Program began the same year. Most of the Tamarack infrastructure in
Colorado began operating in 2001 and was active during the First Increment through
2014, including ten recharge wells at the Tamarack site used to build-up groundwater
storage in the area and create future lagged accretions to the river. Six additional wells
were drilled in 2013 to enhance the project yield during drier times to better reach the
planned water contribution of approximately 10,000 AFY**.

19 program Document, page 11

1 program Document, pages 11-14

12 program Document, Attachment 5, Section 11, Appendix A-5 and Appendix E
3 program Document, page 14

4 Program Document, Attachment 5, Section 3
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The remaining portion of the First Increment water objective, or 50,000 to 70,000 AFY,
will be met through the development and implementation of the WAP (as stipulated in
Milestone 4%°). The WAP consists of project concepts that retime excess flows, water
leasing projects, groundwater management and water management incentives. The 2000
Reconnaissance-Level WAP*® included a combination of potential projects located in
each of the three states: eight projects in Nebraska, four projects in Wyoming, and one
project in Colorado. The 2009 WAP Update’ was prepared by the Program’s Executive
Director’s Office (EDO) and provided project updates and assigned “tier” designations to
create a priority system for evaluating projects. Permutations of those original 13 WAP
projects continue to be studied today.

This 2014 WAP Update reflects information available through the end of 2014 regarding
conceptual project designs, implementation schedules and cost projections. The
information provided in this document was prepared by the EDO in conjunction with the
Governance Committee (GC), Water Advisory Committee (WAC) and Special Advisors.
This is a working document that can be utilized to assess the progress towards completing
the Program First Increment WAP milestone and for planning purposes through 2019.
The 2014 WAP Update accomplishes the task by building upon the previous versions and
further describing the progress made in continuing to study the feasibility of some WAP
projects while moving forward with implementation and scoring of others.

In addition to the previously-established tier status, WAP projects are further defined in
this 2014 WAP Update has having “active”, “future,” or “inactive” status determinations,
relative to the likelihood of implementation within the First Increment. “Active” projects
are considered projects that were implemented and are operational, or projects that were
studied for feasibility and the funding for project implementation was initiated. “Future”
projects are anticipated to be evaluated for feasibility and potential implementation
during the remaining years of the First Increment. “Inactive” projects are currently not
anticipated to move into the implementation phase during the First Increment due to
feasibility concerns, financial reasons or other reasons, although conditions or
opportunities could develop that warrant reconsideration of a project.

1.2 Overview of Progress through the First Increment

The following sections identify project feasibility and other evaluation studies undertaken
during the First Increment and summarize the progress toward completion of the steps
listed under Milestone 4.

1.2.1 Project Studies and Initial Implementation Status

Varied stages of development were achieved for the identified WAP projects through
Year 8 of the First Increment, including completion of the feasibility and conceptual
design studies listed on the following page:

15 Program Document, Attachment 2.
16 program Document, Attachment 5, Section 6
' EDO and WAC 2010
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e Water Management Study Phases | and Il: Evaluation of Pulse Flows for the
Platte River Recovery Implementation Program (2008)*

e Platte Flegiver Recovery Implementation Program 2009 Water Action Plan Update
(2010)

o Nebraska Ground Water Recharge Pre-Feasibility Study (2010)%°

CNPPID Reregulating Reservoir: Elwood and J-2 Alternatives Analysis Project

Report (2010)*

Canal Winter Operations Feasibility Study (2011)%

Feasibility Study — Elm Creek Regulatory Reservoir (2011)%

CNPPID J-2 Reregulating Reservoir Feasibility Report (2012)%

Pilot-Scale Recharge Report for Nebraska Groundwater Recharge Feasibility

Study (2012) ®

e Conceptual Design Report: J-2 Regulating Reservoir Project (2013)%

That many of these studies were completed subsequent to the 2009 WAP Update is
indicative of the significant advancement made with regard to the evaluation of WAP
projects as the First Increment progressed. As a result of these collaborative efforts
through the end of 2014, the Program secured initial funding or implementation of five
WAP projects, which are either active at present or planned for construction during the
latter years of the First Increment:

e J-2 Regulating Reservoirs in the Central Nebraska Public Power and Irrigation
District (CNPPID) system,

e Nebraska Groundwater Recharge in the Phelps County Canal, also part of the
CNPPID system,

e Pathfinder Municipal Account Lease in Wyoming,

e Central Platte Natural Resources District (CPNRD) Water Leasing project in
Nebraska, and

e No Cost Net Controllable Conserved Water (NCCW), made available via a grant
from the U.S. Bureau of Reclamation (USBR).

Of these five projects regarded as having active status designations (see Section 4), the
first three have scores that were accepted by the GC for their contributions toward
meeting the First Increment water objective and WAP milestone. The fourth project,
CPNRD water leasing, actively provided a yield to the Program in 2013 and 2014; it is
anticipated that the project scoring process will begin in 2015. Water from the No Cost
NCCW has been added to the EA in Lake McConaughy each year since 2001, but the

'8 Boyle Engineering Corporation et al. 2008a,b

Y EDO and WAC 2010

2EDO et al. 2010

21 Olsson Associates and Black & Veatch 2010

22 Applegate Group, Inc. 2011

2% Olsson Associates 2011

24 Olsson Associates and Black & Veatch 2012

% EA Engineering, Science, and Technology, Inc., and Daniel B. Stephens and Associates, Inc. 2012
2 RJH Consultants, Inc. 2013
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project has not been scored for Program purposes. Additional projects were studied but
were not recommended to move forward into implementation, such as the EIm Creek
Reregulating Reservoir and that portion of the NCCW project requiring purchases by the
Program; while these evaluations represent progress toward meeting Program water
goals, these projects are regarded as inactive for the remainder of the First Increment for
budgetary or other reasons, but could be reevaluated if conditions change.

1.2.2 Milestone Status Update

Milestone 4 is related to the WAP projects and is stated as follows, per the Program
Milestones Document?’:

The [2000] Reconnaissance-Level Water Action Plan, as may be amended by the
Governance Committee, will be implemented and capable of providing at least an
average of 50,000 acre-feet per year of shortage reduction to target flows, or for
other Program purposes, by no later than the end of the First Increment.

The Explanatory Material and Schedules section of the Milestones Document identifies
seven steps that “are necessary to implement the [Program] Water Plan and are needed to
successfully complete Milestone 4.” Note that while these steps provide guidance, they
are not to be considered as individual milestones for purposes of Endangered Species Act
compliance. The steps are listed below, along with their respective status updates as of
the end of 2014.

Milestone Step 4.1: Ongoing

The Governance Committee is responsible for allocating funds necessary to
implement the [2000] Reconnaissance-Level Water Action Plan in accordance
with the Program budget, as approved by the signatories and may be revised by
the Governance Committee.

Milestone Step 4.2: Ongoing

The Governance Committee is responsible for acquiring the necessary permits for
individual water related activities and for insuring compliance with all relevant
local, state and federal laws and regulations.

Milestone Step 4.3: Ongoing

The Governance Committee will determine which projects in the [2000]
Reconnaissance-Level Water Action Plan are retained through the
reconnaissance, feasibility, and implementation level. Water related activities
implemented in accordance with the Water Plan will be credited to the Program’s
long-term objective as set forth in the Platte River Recovery Implementation
Program, Section I11.A.3.a.(1) and the objective for the First Increment of the
Program. As appropriate, the Governance Committee will develop and use
protocols to determine what quantities of water will be credited to the individual
projects.

2" Program Document, Attachment 2
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The Program operated in compliance with these three steps during the initial 8 years of
the First Increment (2007 through 2014). Funding and permitting requirements were
satisfied as needed by the GC. Many projects were evaluated through the feasibility level,
and several were carried forth to the implementation level. In addition, the GC accepted a
set of general assumptions to estimate the quantity of water credited to the Program’s
milestone from an implemented WAP project, which is referred to as the project score.
Assumptions for project scoring are explained in Section 5.1.

Milestone Step 4.4: Completed

Recognizing that the initial [2000] Reconnaissance —Level Water Action Plan
(Attachment 5, Section 6 [of the Program Document]), is based on reconnaissance
level project evaluations, the Governance Committee will complete feasibility
studies on proposed projects and develop a Water Action Plan, if necessary, by
the end of Year 3 of the First Increment [2009].

The Program completed several feasibility studies to advance projects, such as the J-2
Regulating Reservoirs, EIm Creek Reregulating Reservoir and the Phelps County Canal
Groundwater Recharge project. The Program also completed a 2009 WAP Update, in
compliance with the specification that this be done by the end of Year 3 of the First
Increment. This 2014 WAP Update provides further progress updates related to the 2000
Reconnaissance-Level WAP projects and new projects under consideration.

Milestone Step 4.5: Completed

This Water Action Plan, as may be amended by the Governance Committee, will
be capable of providing at least an average of 25,000 acre-feet per year of
shortage reduction to target flows, or for other Program purposes, by the end of
Year 8 of the First Increment [2014].

This milestone step is the primary impetus for preparation of this 2014 WAP Update. The
Program successfully achieved this goal by implementing or initiating funding for
implementation for the following projects: J-2 Regulating Reservoirs, Phelps County
Canal Groundwater Recharge, Pathfinder Municipal Account Lease and the Central
Platte Natural Resources District (CPNRD) Lease projects. The GC has accepted scores
for the J-2 Regulating Reservoirs, the Phelps County Canal Groundwater Recharge
project and the Pathfinder Municipal Account Lease. These projects provide a combined
score of 37,300 AFY of reduction to USFWS target flow shortages for the Program. The
Program also has a lease agreement with the CPNRD for recharge accretions from excess
flows and the consumptive use credit from transferred surface water rights. This project
has not been officially scored by the GC; however, the project provides a yield for the
Program and is anticipated to be scored in 2015.

Milestone Step 4.6: Ongoing

The Governance Committee will ensure that projects implemented under this
Water Action Plan are operated in accordance with approved operating plans and
that they are having the intended effects on Program purposes.






605 Milestone Step 4.7: Ongoing

606 The Governance Committee will ensure that water produced by projects

607 implemented under this Water Action Plan is included in approved tracking and
608 accounting procedures and that these projects are coordinated with other Program
609 activities including other water projects and with the management of the

610 Environmental Account.

611

612  The Program actively operated and managed WAP projects through 2014 in compliance
613  with the specifications of these milestone steps.

10
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Section 2 Geographic and Hydrologic setting of the Program

The following sections describe the geography and historical hydrology of the Platte
River basin.

2.1 Geographic setting

Figure 1 illustrates the geographic extent of the overall Platte River basin and its major
sub-basins, described as follows:

e North Platte River basin — Refers to the drainage of the mainstem river and
tributaries from its headwaters in northern Colorado through Wyoming, and
through Nebraska to the confluence with the South Platte River.

e South Platte River basin — Refers to the drainage of the mainstem river and
tributaries from its headwaters along the Continental Divide in Colorado to its
confluence with the North Platte River in Nebraska.

e Central Platte River basin — Refers to the drainage of the mainstem river and
tributaries from the confluence of the North Platte and South Platte Rivers to the
confluence with the Loup River.

e Platte River basin — Refers to all of the above sub-basins collectively.

The topography of the basin is highly variable, ranging from mountain peaks exceeding
14,000 feet elevation along the Continental Divide in Colorado and Wyoming to an
elevation of 1,765 feet at Chapman, Nebraska, the downstream end of the Central Platte
basin. The drainage area of the combined sub-basins across the three states is about
90,000 square miles. Respective river mainstem lengths are about 618 miles for the North
Platte River, 424 miles for the South Platte River, and 310 miles for the Platte River
between the confluence just east of North Platte, Nebraska, and the river mouth where it
joins the Missouri River south of Omaha, Nebraska®.

28 Freeman 2003
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Figure 1. Platte River Basin map

Figure 1 also shows the “PRRIP Associated Habitats” for the three threatened or
endangered avian species, located in the eastern reaches of the Central Platte basin. For
Program purposes, the associated habitats were defined® as follows:

[T]he term “associated habitats” means, with respect to the interior least tern,
whooping crane, and piping plover, the Platte River valley beginning at the
junction of U.S. Highway 283 and Interstate 80 near Lexington, Nebraska, and
extending eastward to Chapman, Nebraska, including designated critical habitat
for the whooping crane and that portion of any designated critical habitat for
piping plover within that Lexington to Chapman reach. With respect to the pallid
sturgeon, the term “associated habitat” means the lower Platte River between its
confluence with the Elkhorn River and its confluence with the Missouri River.
“Associated habitats” may, to the extent approved by the Governance Committee,
include any critical habitat in the Lexington to Chapman reach of the Platte River
basin which is subsequently designated by the U.S. Fish and Wildlife Service for
the target species.

Figure 2 provides a more detailed view of the Central Platte basin, including the many
canals and reservoirs that are utilized for agricultural irrigation and hydropower

%% Program Document, page 1
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generation. Most of these canals divert from the rivers between Lake McConaughy and
the upstream end of the associated habitats, with some of the irrigation return flows
accruing to the associated habitat reach.

/Lake McConaughy

Ogallala «.

North Platte

Hydro i
- Gothenburg Orchard Alfalfa
North Pratt bz

j : Canal
—\ [ \ Canal e
4. .
Maloney J
Sutherland Reservoir
S

Canal
Perkins utherland Jeffrey

Reservoir Reservoir
Jeffrey
Hydro

Korty Canal Cozad Canal

Dawson Cty #
Chapman
Canal w

Grand Island

Gothenburg
¥

Kearney

/Canal
Kearney

Johnson

Lake
Elwood St

Reservoir

& Supply
Canal

Thirty Mile

Canal
Johnson
Hydros

Phelps Cty
Canal Canal

Colorado

Nebraska

Legend N Kansas
—— CNPPID Main Canals Rivers A
= NPPD Main Canals Lakes/reservoirs
—— CPNRD Leased Canals CJStates
Other Canals [ICounties 0 25 50
Associated Habitat IMiles

Figure 2. Central Platte River location map

2.2 Hydrologic setting

Precipitation, runoff, and streamflows in the Platte River basin are highly variable given
the range of elevations and the corresponding changes in climate as the rivers travel
generally eastward from the Rocky Mountains and across the plains of eastern Colorado
and Wyoming and western and central Nebraska. Hydrologic conditions are further
influenced by the extensive diversions and return flows associated with agricultural,
municipal and industrial, and other uses of water. Numerous on- and off-channel
reservoirs store or retime water during high flow periods when water is plentiful, and
release water to generate power or to meet demands when streamflows are low. Figure 3
shows the locations of seven streamflow gages in the Platte River system, which were
selected to illustrate streamflows both upstream of and through the associated habitat.

e USGS 06764000 South Platte River at Julesburg, Colorado. Represents flows
entering Nebraska from Colorado.

e USGS 06765500 South Platte River at North Platte, Nebraska. Represents
flows on the South Platte River upstream of the confluence with the North Platte

13
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River, but between the Korty Diversion and downstream point of return for the
Nebraska Public Power District’s (NPPD) Sutherland Canal system.

USGS 06674500 North Platte River at Wyoming-Nebraska State Line.
Represents water entering Nebraska from Wyoming.

USGS 06693000 North Platte River at North Platte, Nebraska. Represents
streamflows just upstream of the confluence with the South Platte River and
downstream of Lake McConaughy and several major irrigation diversions.

USGS 06768000 Platte River near Overton, Nebraska. Represents
streamflows near the upper end of the associated habitats for the avian species,
and downstream of the return from the CNPPID’s Tri-County Supply Canal,
which diverts just below the confluence at North Platte, Nebraska.

USGS 06770200 Platte River near Kearney, Nebraska. Represents
streamflows near the midpoint of the associated habitats for the threatened and
endangered avian species.

USGS 06770500 Platte River near Grand Island, Nebraska. Represents
streamflows near the downstream end of the associated habitats; this gage is also
the location for the assessment of annual hydrologic condition, target flows, and
scoring for the Program (see Section 3 and Section 5).
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Table 1 summarizes historical annual flow volumes over several time periods, including
the complete available period of record, the OPSTUDY modeling period (1947-1994),
and the First Increment through Year 8 (2007-2014), subject to data availability. Figures
4 and 5 illustrate historical annual flow volumes and average daily flows, respectively, at
the Grand Island gage (USGS 06770500) over several time periods. Similar figures for
the other six gages are included in Appendix A. This data provides valuable context for
understanding the First Increment objective of reducing USFWS target flow shortages by
an average of 130,000 to 150,000 AFY.

Table 1. Average Annual Flow Volumes, in AFY, at Representative Platte River Basin Stream Gages

Average Annual Flow Volume [AFY]*”
First
USGS . . Period of . OPSTUDY Increment
Gage ID i 2l L ozaition Record P;:;gﬁgf Period through
(1947-1994) Year 8
(2007-2014)
1903-1906,
South Platte River at 1908-1912,
06764000 | Jieh i, O 1914.1921 389,100 434,100 392,100
1925-2014°
06765500 ﬁl%‘:m E::::g Ff\'l‘éer at | 1932-2014° 313,300 311,800 381,500
08674500 | o' PRAE RVET L | 1930.9014° | 561,200 565,600 671,800
06693000 Hg;:ﬂ E::::g Ff\'l‘éer at | 1923-2014" 714,400 548,600 507,400
06768000 g'jéﬁ OF:]'V,flrE”ear 1942-2014° | 1,125.300 1,181,900 1,065,800
06770200 E:;ﬁ;“ﬁ;ear 1982-2014" | 1,151,700 N/A 1,054,900
06770500 f;'f;}% Rlll"ér near Grand | 1945 50141 | 1,086,600 1,157,000 1,160,400

# Average annual flow volumes rounded to the nearest 100 AFY.

® Only calendar years with complete data were used in the calculations.

¢ Provisional data for 10/1/2013 through 12/31/2014, based on sum of ONEJURCO (Channel #1) and
06763990/PLAJURCO (Right Channel #2) gages.

¢ Provisional data from 10/1/2011 through 12/31/2014. Missing data 11/5/2013 through 1/9/2014.

¢ Provisional data for 12/3/2014 through 12/31/2014. No data due to ice on 12/30/2014 through
12/31/2014.

" Provisional data 10/1/2011 through 12/31/2014.

9 Provisional data for 10/22/2013 through 12/31/2014. No data due to ice on 12/7/2013-2/9/2014,
11/12/2014-11/18/2014, and 12/30/2014-12/31/2014. Missing data on 9/17/2014, 10/10/2014-
10/18/2014, 11/22/2014-11/25/2014, 11/29/2014, 12/1/2014-12/4/2014, and 12/6/2014-12/9/2014.

" Provisional data for 11/14/2013 through 12/31/2014. No data due to ice on 12/5/2013-3/9/2014 and
11/11/2014-11/27/2014. No data due to equipment malfunction on 7/14/2014-8/7/2014. Missing data on
1/1/1982-1/26/1982, 10/1/1985-11/18/1985, 10/23/1987-10/25/1987, 10/29/1987, 1/6/1988, 1/28/1988,
2/3/1988-2/4/1988, 2/16/1988, 2/18/1988-2/19/1988, 3/28/1988-3/30/1988, 5/1/1988-5/3/1988, 5/8/1988,
6/23/1988-6/24/1988, 6/27/1988-6/28/1988, 7/7/1988, 7/15/1988, 8/13/1988, 9/7/1988, 9/9/1988,
9/12/1988, 9/16/1988, 9/29/1993-9/30/1993, 10/1/1998-9/30/1999, 10/1/2000-9/30/2001, and

 12/27/2014-12/31/2014.

' Provisional data for 12/2/2013 through 12/31/2014. No data due to ice on 12/4/2013-3/9/2014,
11/11/2014-12/4/2014, and 12/30/2014-12/31/2014.
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Section 3 Target Flows and Short Duration High Flows

The USFWS instream flow recommendations for the central Platte River are described in
the Program Document™ and are quantified in the Program Water Plan Reference
Materials®'. These USFWS recommendations for the Central Platte River include target
flows, peak flows and other flows deemed important by the USFWS, and are to be
examined through the Program’s Adaptive Management Plan and may be modified by the
USFWS accordingly. Two subsets of instream flows are addressed in this document,
target flows and SDHF events.

The USFWS flow targets apply to the Program’s associated habitat reach for the three
threatened or endangered avian species from Lexington to Chapman, Nebraska. The
targets vary based on the current hydrologic regime as determined by hydrologic
condition designations to account for differences in flow between wet, normal, and dry
years. The following sections summarize the methods and results of hydrologic
conditions analysis, as well as target flows and SDHF events.

3.1 Wet/Normal/Dry Hydrologic Conditions

Hydrologic condition designations were developed by the USFWS and are determined on
an annual and a periodic or “real time” basis with the possibility of a wet, normal, or dry
designation.

3.1.1 Annual Hydrologic Condition

Annual hydrologic condition designations are based on streamflow thresholds at the
Grand Island gage (USGS 06770500) over calendar years 1947 to 1994, corresponding to
the same years used in the OPSTUDY model. The average annual streamflow was
calculated from the average daily gaged flows for each year in the period and the years
were ranked from highest to lowest average streamflow values. Years with the highest
33% of average annual streamflow were designated as wet, years with the lowest 25% of
average annual streamflow were designated as dry, and years with streamflows between
these limits were designated as normal®’. Table 2 identifies the calendar years in the
1947-1994 as hydrologically wet, normal, or dry®.

Table 2. Annual Hydrologic Condition, 1947-1994

Condition Years

Wet 1949, 1951, 1952, 1965, 1970, 1971, 1972, 1973, 1974, 1980, 1983, 1984, 1985,
1986, 1987, 1993

Normal 1947, 1948, 1950, 1958, 1960, 1962, 1966, 1967, 1968, 1969, 1975, 1977, 1978,
1979, 1982, 1988, 1989, 1990, 1992, 1994

Dry 1953, 1954, 1955, 1956, 1957, 1959, 1961, 1963, 1964, 1976, 1981, 1991

% program Document, pages 11-14

%! Program Document, Attachment 5, Section 11, Appendix A-5 and Appendix E
%2 Program Document, Attachment 5, Section 11

¥ EDO 2011
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For Program application, the designated years in Table 2 were used to set the annual
target flow regime in the scoring models. In addition, threshold average annual flow
rates and volumes were determined to be the following for the 1947-1994 period:

e Wet years: > 1,575 cubic feet per second (cfs) (1,140,200 AFY)
e Dryyears: <939 cfs (679,800 AFY)

Since the inception of the First Increment, these thresholds have been used every calendar
year to assess a wet, normal, or dry annual hydrologic condition based on the streamflows
at the Grand Island gage. First Increment annual hydrologic conditions are listed below in
Table 3.

Table 3. First Increment Annual Hydrologic Conditions, 2007-2014

Year Average Annual Flow at Grand Hydrologic Condition
Island[cfs]

2007 1,121 Normal
2008 1,300 Normal
2009 1,039 Normal
2010 2,289 Wet

2011 4,214 Wet

2012 978 Normal
2013 1,025 Normal
2014 1,209 Normal

Additional information regarding the annual hydrologic condition can be found in the
“Hydrologic Condition Annual and Periodic Designations” document®*, as well as the
Annual Platte River Surface Water Flow Summary>?, which is updated annually by
Program staff.

3.1.2 Periodic or “Real Time” Hydrologic Condition

The methods developed to determine real time hydrologic condition designations were
initially described in a journal paper by Anderson and Rodney*®. Real time designations
apply to periods lasting from one to three months and are calculated at the beginning of
the period (hence the “real time” classification). The Program calculates real time
hydrologic designations according to the Anderson and Rodney paper with some
modifications (e.g., the August-September method was developed after the original
paper), with the methods specifically described on the Hydrologic Conditions
Calculations page of the Program website®”. The methods for determining the real time
hydrologic condition vary throughout the year, according to this schedule:

e December-January-February
e March-April

* EDO 2011

* EDO 2015

*® Anderson and Rodney 2006

¥ https://www.platteriverprogram.org/PubsAndData/Pages/HydrologicConditionCalculations.aspx
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The periodic wet, normal, or dry hydrologic condition is used as the basis for varying
target flows as needed throughout the course of the year. The target flows are in turn
used to evaluate streamflow excesses and shortages on a real time basis and to coordinate
Program water project activities.

3.2 Target Flows

Target flows are defined by the USFWS as “recommended species and annual pulse
flows for the central Platte River.”*® Target flows do not include Short Duration High
Flows, which are described in Section 3.3. The Water Plan Reference Materials® provide
further definitions of the target flow components:

e Species flows “were established as recommended...minimum flows for various
periods of the years...for the purpose of meeting the habitat needs of native biotic
components of the ecosystem.”

e Annual pulse flows “were identified as being important to maintaining the
physical structure and other characteristics of the river for biological benefits.”

These targets are the flow levels that the Program actively seeks to attain through
Program water projects and re-timing of river flows through the associated habitat.
Deficits to target flows are typically calculated by comparing streamflows at the Grand
Island gage (USGS 06770500) to the USFWS target flows. The USFWS estimated a
mean annual historic deficit to target flows of 417,000 AFY during wet and normal years
and 333,100 AFY during dry years*. These flow deficits are equivalent to about 30 to
38 percent of the average annual flow volume at the Grand Island gage over the available
period of record (see Table 1 and Figure 4). The First Increment water objective of
reducing these target flow deficits by 130,000 to 150,000 AFY represents an increase on
the order of 12 to 14 percent of the long-term average annual streamflow at the Grand
Island gage.

Figure 6 illustrates the USFWS daily target flows*', which vary for wet, normal, and dry
hydrologic conditions. Figure 7 superimposes the average daily flows at the Grand
Island gage over the 1947-1994 OPSTUDY modeling period and the USFWS daily target

%8 Program Document, page 11

% Program Document, Attachment 5, Section 11

“% Program Document, Attachment 5, Section 11, Appendix A-4
! Program Document, Attachment 5, Section 11, Appendix A-5
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2 Program Document, Attachment 5, Section 11, Appendix A-5
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3.3 Short Duration High Flows

In addition to the monitoring of target flows, the Program completed a Water
Management Study® in 2008 to determine the feasibility of delivering “5000 cfs of
Program water for three days to the upper end of the associated habitat (at the Overton
gage) for pulse flows when demands on water are low (normally September 1-May
31).”* Such events are known as SDHF events, which are distinct from the annual pulse
flows included in the USFWS target flows and are generally defined in the Water Plan
Reference Materials* as “flows of approximately three to five days duration with
magnitudes approaching but not exceeding bankfull channel capacity in the habitat
reach.” The bankfull capacity in the associated habitat is between 5,000 cfs and 8,000
cfs*®. Flows of this magnitude are desired on an annual or near-annual basis to help
scour vegetation encroaching on channel habitat areas and to mobilize sand and build
ephemeral sandbars to benefit the target species.

3.3.1 Program SDHF activities

The 2000 Reconnaissance-Level WAP identified water projects that could be used
toward reducing shortages to target flows; however, at that time, there was no
consideration of how projects could be operated to augment an SDHF. The objective is
to produce a bankfull SDHF, a substantially higher peak than the maximum target flow,
and to control that flow for a specific three days in order to perform the scientific
experiments under the Adaptive Management Plan.

It is anticipated that the chokepoint*” on the North Platte River, located near the Highway
83 Bridge near North Platte, Nebraska, will be able to convey 3,000 cfs towards an
SDHF. Water would be released from the EA in Lake McConaughy and flow down the
North Platte River, or be routed through canals to the South Platte River to avoid the
choke point limitation. The J-2 Regulating Reservoirs project is designed to provide a
2,000 cfs release rate to reach the full 5,000 cfs minimum flow rate for an SDHF though
the associated habitat reach. During the First Increment, the Program successfully
executed a test flow release in 2009 and another release that reached a peak flow of about
4,200 cfs* in 2013.

3.3.2 Natural high flow events

Additional high flows in the range of 5,000 cfs to 8,000 cfs occurred in several years as a
result of natural flow events; these are tracked in the Annual Platte River Surface Water

“% Boyle Engineering Corporation et al. 2008a,b

** Program Document, page 16

** Program Document, Attachment 5, Section 11

“ EDO 2015

*" The chokepoint is considered a reach of the river where the channel capacity is restricted and not able to
convey the Program’s 3,000 cfs goal for SDHF releases from Lake McConaughy. The North Platte
chokepoint is in the vicinity of the Highway 83 bridge.

“ EDO 2014
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Flow Summary reports*® prepared by the EDO. Flow events greater than 5,000 cfs at the
Overton gage were observed in five of the first eight years of the First Increment (2008,
2010, 2011, 2013, and 2014), as summarized below:

2008 — Peak flow exceeded the 5,000 cfs threshold for three days and exceeded
the 8,000 cfs threshold for one day.

2010 - Flows remained between the 5,000 cfs and 8,000 cfs thresholds for 14
consecutive days.

2011 — Flows exceeded the 5,000 cfs threshold for a total of 70 days, and flows
exceeded the 8,000 cfs threshold for nine days.

2013 - Flows exceeded the 5,000 cfs threshold for a total of 10 days, including
six days on which flows exceeded the 8,000 cfs threshold.

2014 — High flows in June exceeded the 5,000 cfs on eight days.

The 2008, 2011, and 2013 high flow events included at least three consecutive days of
flow greater than 5,000 cfs before May 31 or after September 1, corresponding to the
desired pulse flow timing, or SDHF, specified in the Program Document. The other
natural high flow events occurred during the summer months (June-August).

“ EDO 2015
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Section 4 WAP Projects

The 2000 Reconnaissance-Level WAP®? identified 13 potential projects in the three states
that could contribute water towards meeting the First Increment water objective. In the
ensuing years, certain projects were prioritized, evaluated, and in some cases,
implemented. Other projects were identified as having low chances for successful
implementation to meet Program needs within the time constraints of the First Increment;
these projects have been studied to a lesser degree. The 2009 WAP Update®® introduced
project sequencing via a tier structure, the purpose of which was “not necessarily to select
one project over another, but rather to identify a general sequencing of projects to help
focus the WAP related efforts.” Tracking and prioritization of WAP projects was further
enhanced by the designation of each project in this 2014 WAP Update as “active,”
“future,” or “inactive” following additional assessment subsequent to the 2009 WAP
Update.

Table 4 is a summary of the tier designations and project status updates. More detailed
information on each project status as of the end of 2014 is included in Appendix B (active
project descriptions), Appendix C (future project descriptions), and Appendix D (inactive
project descriptions).

Table 4. List of WAP project tiers and project status updates

Tier Project Location Status
J-2 Regulating Reservoirs Nebraska Active
EIm Creek Reregulating Reservoir Nebraska Inactive
Nebraska Groundwater Recharge Nebraska Active
Tier 1 Net Controllable Conserved Water (No Cost) Nebraska Active
Net Controllable Conserved Water (Purchased) Nebraska Inactive
Pathfinder Municipal Account Lease Wyoming Active
Glendo Reservoir Storage Wyoming Inactive
Colorado Groundwater Management Colorado Future
Nebraska Water Leasing Nebraska Active/Future
Tier 2 | Nebraska Water Management Incentives Nebraska Future
Nebraska Groundwater Management Nebraska Future
Power Interference Nebraska Inactive
Tier 3 | Wyoming Water Leasing Wyoming Inactive
LaPrele Reservoir Wyoming Inactive

Figure 9 is a reference map identifying the locations of WAP projects that have fixed
locations or area boundaries. The map also shows the locations of the three initial state
projects, the Lake McConaughy EA in Nebraska, the Pathfinder Modification Project
Environmental Account in Wyoming, and the Tamarack | groundwater recharge and re-
timing project in Colorado.

%% Program Document, Attachment 5, Section 6
*' EDO and WAC 2010
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4.1 Project Sequencing and Tier Classification

The Program focused on prioritizing the advancement of tier 1 WAP projects during the
First Increment from 2007 through 2014. The tier designations refer to First Increment
project sequencing established in the 2009 WAP Update to place a higher priority on
more cost- and yield-efficient projects. Tier 1 WAP projects involve retiming water from
times of excess flows to times of shortages to USFWS target flows as well as storage
leasing, such as the Pathfinder Municipal Account Lease. These types of projects were
selected as the priority for evaluations since they utilize existing water supplies and do
not require “dry up” of agricultural land or impact other water rights holders. These types
of projects also have relatively large yields and require less-extensive permitting
requirements through the Nebraska Department of Natural Resources (NDNR) as the
water supply is from unappropriated flows or existing supplies.

Tier 1 reservoir projects are the most operationally efficient as they allow the Program to
control water and make releases during critical periods. Feasibility studies were
completed for reservoir projects early in the First Increment to allow sufficient time to
complete alternatives analyses, design and peer review, water service agreements,
permitting and construction, as these can be lengthy processes. Reservoirs were also
evaluated early in the First Increment to assess the capability of providing a 2,000 cfs
release to augment SDHF releases out of the EA in Lake McConaughy.

Tier 1 groundwater recharge projects that retime excess flows were also prioritized for
the early part of the First Increment. Pre-feasibility? and feasibility® studies were
completed under the Program’s guidance for various canals in the Central Platte River
region, with a preferred option selected for full implementation. The Program also
advanced the Pathfinder Municipal Account Lease and evaluated the purchased NCCW
project. Evaluations for most of the tier 1 WAP projects listed in the 2009 WAP Update
have been completed, with either a decision to implement projects or to consider the
projects inactive for the First Increment. Colorado Groundwater Management (Tamarack
I11) is a remaining tier 1 project to be evaluated for potential future implementation. If
developed into a WAP project, the Tamarack 111 project is expected to yield less than the
17,000 AFY initially estimated in the 2000 Reconnaissance-Level WAP. The Program
will work with the State of Colorado to assess the likelihood of expanding the existing
Tamarack project and the continued viability for Tamarack 111 to serve as a WAP project.

The tier 2 projects consist of Nebraska Water Leasing projects, Nebraska Groundwater
Management and conserved water from implementation of Water Management

Incentives in Nebraska. Water leasing projects became the tier 2 priority beginning in
2014 and will likely involve the development of new water markets and new permitting
processes through the NDNR. The historical consumptive use of transferred surface water
rights will need to be quantified, and the potential groundwater depletions from increased
well pumping on those lands will be evaluated if groundwater pumping replaces surface
water irrigation. Groundwater depletions are typically less than the surface water right’s

2 EDO et al. 2010
%% EA Engineering, Science, and Technology, Inc. and Daniel B. Stephens and Associates, Inc. 2012

27





977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993

994

995
996
997
998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020

historical consumptive use credit at the river; therefore, there is a “net” credit after
deducting the impact from new groundwater depletions. The offset requirements for
depletions are also a policy issue to consider for future water leasing projects. The GC
formed an ad-hoc Water Negotiations Committee in 2014 to aid in furthering negotiations
and evaluating agreements for tier 2 water leasing projects.

In the latter part of the First Increment, the Program may evaluate the lower-priority tier 2
projects including) Nebraska Groundwater Management and Water Management
Incentives in Nebraska. The Water Management Incentives projects are predicted to be
more challenging than the tier 1 and the other tier 2 projects. The Program will likely
assist with studies of quantification of Water Management Incentives activities towards
the end of the First Increment and may acquire water from these types of projects by
2019. The EDO will assess the most efficient incentive-based projects likely to succeed
in central Nebraska.

All of the tier 3 projects are considered inactive and are not anticipated to be
implemented in the First Increment.

4.2 Project summaries

The following sections provide brief descriptions and status updates of the 13 WAP
projects; more details are provided in Appendix B (active project descriptions), Appendix
C (future project descriptions), and Appendix D (inactive project descriptions).

4.2.1 Tier 1 WAP Projects

As shown in Table 4, seven of the WAP projects were classified as tier 1, as follows (see
Appendix B for more detailed project descriptions):

e J-2 Regulating Reservoirs — The proposed J-2 Regulating Reservoirs are an
ACTIVE project that would be located in the CNPPID system in Gosper and
Phelps Counties in the Central Platte basin of Nebraska, near the upper end of the
associated habitat reach. Pursuant to a water service agreement with the CNPPID,
the reservoirs would retime water to be released when there are shortages to
USFWS target flows. Project score for the Program is 30,600 AFY, based on a 75
percent interest in the project.

e EIm Creek Reregulating Reservoir — This project, which would be located in
Dawson and Buffalo Counties, was evaluated in a 2011 feasibility study that
identified an optimal scenario involving retiming of flows via stored water
supplied from winter well pumping and the capture of excess Platte River flows
during the non-winter months. Given the constraints of the WAP project budget
and the costs of yield from the EIm Creek Reregulating Reservoir relative to other
reservoir options, the GC declined to move forward with this project, and it now
has an INACTIVE status.
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Nebraska Groundwater Recharge — This WAP project is currently ACTIVE,
with initial implementation through the Phelps County Canal. The Phelps County
Canal is located in the CNPPID system in Gosper and Phelps Counties. The
Program signed temporary water service agreements with the CNPPID to deliver
excess flows into the canal during the non-irrigation season (mid-September
through mid-April), which are contained by a check structure and allowed to seep
from the canal to recharge the underlying aquifer. The project has been active
since 2011 and provides a score of 2,700 AFY for the Program, based on a 75
percent interest in the project. A concept to increase the efficiency of the recharge
project through groundwater pumping may be considered in the future, which
would increase the score of the Phelps County Canal Groundwater Recharge
project. The Program may also consider additional recharge operations under the
CNPPID’s system using Elwood Reservoir.

Net Controllable Conserved Water (NCCW) — This project involves water
saved within the CNPPID system as a result of conservation measures
implemented to enhance canal distribution and delivery, on-farm irrigation, and
optimal reservoir operations. Pursuant to terms in the CNPPID’s Federal Energy
Regulatory Commission (FERC) license, the saved water could be acquired by the
Program and stored in the EA in Lake McConaughy.

0 No Cost NCCW — Approximately 314 AFY of NCCW was made
available through a grant with the USBR; this amount is added to the EA
in Lake McConaughy each year on October 1 at no cost to the Program.
Although the No Cost NCCW has not been officially scored for Program
purposes, the ongoing annual contributions to the EA designate it as an
ACTIVE project for the WAP. Modeling performed for the 2009 WAP
Update®* estimated the project yield at the associated habitat to be in the
range of 217-300 AFY, depending on assumed losses from the North
Platte and Platte Rivers downstream of Lake McConaughy.

0 Purchased NCCW — Additional NCCW could be purchased by the
Program as a WAP project. Consistent with the FERC license, the
CNPPID submitted various yield, cost, payment, and duration offers to the
Program in 2013, but the GC did not accept the offers. As a result, the
component of the project requiring purchases by the Program is
considered INACTIVE for the remainder of the First Increment. The
Program will continue to receive the portion of the NCCW saved from
conservation activities funded by the USBR grant on an annual basis.
Although the GC did not accept the offers that the CNPPID was required
to make under the FERC license, that water could still be a possible source
of supply for a future project under different terms, such as a lease of
storage water from the CNPPID as described in Section 4.2.2 and
Appendix C (Section C-2.0).

% EDO and WAC 2010
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Pathfinder Municipal Account Lease — The Pathfinder Modification Project
included 20,000 AF of recaptured reservoir capacity allocated to Wyoming for
municipal uses. In 2011, the Program signed an agreement with the Wyoming
Water Development Commission (WWDC) to purchase 38,400 AF from this
account as a WAP project. This Pathfinder Municipal Account Lease is an
ACTIVE project that provides an average yield of 4,800 AFY at Pathfinder
Reservoir from 2012 through 2019, and a score for the Program of 4,000 AFY at
Grand Island, Nebraska.

Glendo Reservoir Storage — Glendo Reservoir is located on the North Platte
River southeast of Glendo, WY. The 2000 Reconnaissance-Level WAP made
assumptions regarding the viability of using Glendo Reservoir storage water as a
Program component that were superseded by the terms of the subsequent
Nebraska v. Wyoming lawsuit settlement. With Wyoming’s allocation of Glendo
storage water required to meet replacement water obligations described in the
settlement stipulation, this WAP project is presently considered INACTIVE for
Program purposes. However, the January 2015 Wyoming Water Strategy°
proposes repurposing the Glendo Reservoir flood control pool in such a manner
that may bring about future opportunities for the Program.

Colorado Groundwater Management — Tamarack I11 is a potential FUTURE
extension of the existing Tamarack | and Il projects in northeastern Colorado.
Tamarack 111 would utilize existing infrastructure to retime excess flows through
aquifer recharge in the lower South Platte River.

4.2.2 Tier 2 WAP Projects

Three of the WAP projects were classified as tier 2, as follows (see Appendix C for more
detailed project descriptions):

Nebraska Water Leasing — This WAP project is ACTIVE through a lease
agreement the Program signed with the CPNRD in December 2013 for the net
consumptive use credit from transferred surface water rights and groundwater
recharge accretions of excess flows in the Thirty-Mile, Cozad, and Orchard-
Alfalfa Canals. The Program’s lease agreement is for up to 20,500 AFY
(maximum lease volume at the project location) through the end of the First
Increment in 2019. Additional lease agreements for surface water, groundwater,
and/or storage with other districts such as the CNPPID, CPNRD, North Platte
Natural Resources District (NPNRD), NPPD or individual irrigators within those
districts will be pursued in the FEUTURE.

Nebraska Water Management Incentives — These are EUTURE WAP projects
that would consist primarily of programs resulting in reductions in consumptive
use through practices such as conservation cropping, deficit irrigation, or land
fallowing. Other options include changes to on-farm irrigation practices that

% Mead 2015
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would improve efficiency and conserve water by reducing return flows that do not
benefit the associated habitat reach.

Nebraska Groundwater Management — This consists of possible FUTURE
WAP projects involving lowering of the water table in areas of high groundwater
by active pumping or passive means, switching irrigation sources from surface
water to groundwater, or a conjunctive use project under the CNPPID system that
would increase flows in the Central Platte River. Example groundwater
management projects were identified in both the 2000 Reconnaissance-Level
WAP and the 2009 WAP Update, including Funk Lagoon, which was studied in
2013 and 2014, and a potential dewatering project with an individual landowner,
which was reviewed in 2012,

4.2.3 Tier 3 WAP Projects

The final three WAP projects classified as tier 3 are as follows (see Appendix D for more
detailed project descriptions):

Power Interference — This WAP project would entail paying hydroelectric
generators (CNPPID or NPPD) to modify the release of water through the
hydropower turbines to benefit the Program. These modifications could include
changes in the timing of power generation or bypassing water to reduce USFWS
target flow shortages through the associated habitat reach. This project is not
currently included in the budget estimate for the First Increment and is considered
INACTIVE.

Wyoming Water Leasing — Water leasing in Wyoming, considered an
INACTIVE WAP project, would be based on temporary or permanent agreements
with irrigators or irrigation districts that would voluntarily lease the consumptive
use credit of their water rights. Proposed water exports from Wyoming require
the approval of the State Engineer (for all exports) and the state legislature (for
exports exceeding 1,000 AF), a potential obstacle for the implementation of water
leasing to benefit the Program.

LaPrele Reservoir — Located on LaPrele Creek approximately 13 miles upstream
of the confluence with the North Platte River in Wyoming, this potential WAP
project assumes the Program could lease approximately 5,000 AF of storage in
the reservoir. This project is not currently included in the budget estimate for the
First Increment and is therefore considered to be INACTIVE.
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Section 5 WAP Project Scoring

The following sections summarize approved scoring assumptions, WAP project scores
accepted by the GC through 2014, and the anticipated total WAP project score by the end
of the First Increment.

5.1 Approved Scoring Assumptions

A project score is in reference to the Program’s First Increment objective of reducing
shortages to USFWS target flows by an average of 130,000 to 150,000 AFY; WAP
projects are 50,000 to 70,000 AFY of that total. The score of a project is considered the
yield of the project routed to Grand Island, Nebraska, and credited during shortages to
USFWS target flows. The score is modeled by the Program using OPSTUDY hydrology
datasets from 1947 through 1994 and is therefore based on the similar hydrologic
modeling data and assumptions as previous modeling efforts, but does not necessarily
reflect the yield of a project during actual operations. The water yield at the project
location may be greater than the project score, as routing losses are deducted from the
project location to Grand Island, Nebraska, and accretions are not credited to the score if
they occur at the river during excesses to USFWS target flows.

In 2010, the GC formed an ad-hoc Scoring Subcommittee to advance WAP project
scoring. The Scoring Subcommittee recommended utilizing a set of score assumptions to
maintain consistency between projects. These assumptions are utilized to aid the Scoring
Subcommittee and GC in assigning project scores. The recommended assumptions were
presented to the GC and accepted at the June 2010 GC meeting™. Table 5 is a summary
of the accepted general scoring assumptions utilized to score the J-2 Regulating
Reservoirs, the Phelps County Canal Groundwater Recharge project, and the Pathfinder
Municipal Account Lease. Additional assumptions and variations in the scoring
methodology may be applied on a project-specific basis with the approval of the GC.

% EDO 2010. June 2010 GC meeting minutes.
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Table 5. General WAP project score assumptions approved by the GC

Component Data
OPSTUDY Adjusted Present Condition with Three State Projects
Hydrology (without pulse flows). EA Flows included at Grand Island, but not
available for WAP project retiming.
Analysis Period 1947-1994
Analysis Time Step® Monthly

Excesses/Shortages Calculation

& Score Location Evaluated at Grand Island, Nebraska

Appendix A-5, Column 4 or 8, depending on daily or monthly

Target Flows time step (provided in the Program Document)

Water Management Committee (WMC) Loss Model, updated
through 2006°

Routing

& Generally, scoring is intended to be completed on a monthly basis unless project-specific assumptions
justify the use of something different, such as a daily model.
® See Boyle Engineering Corporation et al. 2008a,b

Several of the WAP projects utilize excess flows as a water supply, as this source of
water does not impact other water users. The estimated annual excesses are an average of
393,000 AFY based on the J-2 Regulating Reservoirs daily score model using
OPSTUDY hydrology at Grand Island from 1947-1994. Based on this volume of annual
excesses, it is anticipated that multiple Program projects that divert excess flows can
operate simultaneously without significant impacts to individual project yields. There
may be times when there is competition for excess flows among projects on a daily time
step; in which case, certain projects may be prioritized, such as the J-2 Regulating
Reservoirs. The Scoring Subcommittee takes the combined operations into account when
evaluating and recommending scores for the GC to approve.

When assigning a score to a project, the goal is for a WAP project to provide water to
benefit the full extent of the associated habitat reach whenever possible. It is assumed
that projects above the Overton gage will be given a full score credit. However, some
projects start downstream of the beginning of the associated habitat reach. WAP projects
from which water accrues to the Platte River below Overton, Nebraska may be given a
pro-rata share of score credit based on the distance within the associated habitat reach
that the project yield benefits. Note that projects are scored based on their ability to
reduce USFWS target flow shortages; however, project yields can be utilized for other
Program purposes during actual operations, such as SDHF. In addition to meeting a
portion of the Program’s water objective, a share of project yields (for projects in
Nebraska) may be reserved for project sponsors and/or the State of Nebraska. In some
cases, the NDNR may not utilize their share of projects, in which case, the water may be
leased back to the Program.

5.2 Approved Project Scores

Three WAP projects have been scored towards fulfilling the Program’s First Increment
WAP milestone®’ of reducing shortages to target flows by at least 50,000 AFY:

%" Program Document, Attachment 2
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e J-2 Regulating Reservoirs,
e Phelps County Canal Groundwater Recharge project, and
e Pathfinder Municipal Account Lease.

The J-2 Regulating Reservoirs project is anticipated to begin portions of the construction
in 2017; the GC accepted a score for this project based on the design in the feasibility-
level analyses. The Phelps County Canal Groundwater Recharge project and the
Pathfinder Municipal Account Lease are operational projects for which the Program
currently receives score credit. The GC has approved the project scores in Table 6 for a
total of 37,300 AFY, or about 75 percent of the milestone shortage reduction. The
CPNRD water leasing project is active and generating yield for the Program, but has not
yet been scored; the scoring process for this WAP project is anticipated to begin in 2015.
Likewise, the 314 AFY of No Cost NCCW is actively contributed to the EA in Lake
McConaughy on October 1 each year, but the project has not been officially scored for
the Program.

Table 6. WAP project scores approved by the GC towards the First Increment milestone

Percen f
Project prgj eC:t ;ﬁgg ?or Prog(rAa'Ean),core
Program use
J-2 Regulating Reservoirs 75% 30,600
Phelps County Canal Groundwater Recharge 75% 2,700
Pathfinder Municipal Account Lease 100% 4,000
Total - 37,300

The full score for the J-2 Regulating Reservoirs for the Program and other sponsors is
40,800 AFY, of which 75 percent (30,600 AFY) is allocated to the Program. This score
was based on a total storage®® volume of 13,959 AF; if the final design of the reservoirs
has a different storage capacity, the score may be updated accordingly. The remaining 25
percent of project yield from the J-2 Regulating Reservoirs (10,200 AFY) is allocated to
the NDNR for the purpose of satisfying depletions plan obligations. The NDNR
performs a periodic review of post-1997 depletions to USFWS target flows due to new
and expanded uses of water and secures water supplies to offset depletions exceeding
1997 levels as specified in the Nebraska New Depletions Plan®®.

The GC originally approved a score of 1,800 AFY for the Phelps County Canal
Groundwater Recharge project, representing a 50 percent interest in the project for the
Program. Based on the draft permanent water service agreement® with the CNPPID, the
Program will now have use of 75 percent of the project, increasing the score from 1,800

%8 Use of the term “storage” in the context of the J-2 Regulating Reservoirs is a reference to that term in its
engineering or common usage for capacity. The reservoirs are not considered to be storage reservoirs in
the context of state water appropriations.

% Program Document, Attachment 5, Section 8

® CNPPID 2014a
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AFY to 2,700 AFY. The remaining yield from the project is reserved for use by the
NDNR.

The total reduction to target flow shortages at Grand Island, Nebraska for anticipated
WAP projects is over 60,000 AFY by the end of the First Increment. This estimated score
includes the active project yields from Table 6 plus additional project yields anticipated
to be secured by 2019. This is a projected volume and will change based on available
water sources for the individual projects.
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Section 6 WAP Project Costs

The following information describes an update to the cost estimates for WAP projects,
based on the EDO consultation with the Special Advisor for economics, George Oamek.

6.1 Current WAP Cost Estimates

The 2000 Reconnaissance-Level WAP provided estimated costs for the 13 identified
projects and estimated the length of time required for their implementation. In the report,
the present value of estimated WAP costs through 2019 was estimated to range from
$36.9 to $68.8 million®".

For purposes of comparing costs on a consistent basis between years, it is useful to
express project costs in of terms of annual equivalent costs, in dollars per acre-foot per
year ($/AFY). Annual equivalent costs are the sum of annualized capital cost plus annual
O&M (operation and maintenance) expenditures. Annualized capital costs are the
estimated capital costs amortized over the project’s useful life. Dividing annual
equivalent cost by the project yield, in AF, results in its estimated cost per AF.

The 2009 WAP Update estimated that the total annual equivalent cost of projects
implemented between 2010 and 2019 would be approximately $15.5 million per year,
with yield towards target flows estimated at 83,400 AFY. This resulted in an estimated
annual equivalent water cost of about $186 per AF, as measured in 2009 dollars (see
Table 7, which is from the 2009 WAP Update). As indicated above, this $186 per AF
was composed of a capital component representing the amortized capital cost of the
projects amortized over their useful lives, and an annual operational component.

To provide a consistent basis for comparison between estimated 2009 and 2014 WAP
costs, the 2009 cost estimate was updated to 2014 dollars using the USBR cost escalation
factors, or cost indices® (see Table 8 for the 2009 WAP Update in 2014 dollars). These
factors covered earthen dam structures, canals and laterals, pipelines, and other cost
trends. This indexing increased the annual equivalent cost per AF of the 2009 WAP to
approximately $214.

® |t is important to note that the net present value estimates were developed for decision-making purposes
and do not include the impact of cost escalation during the projects’ planning and construction phases. As a
result, these estimates are not directly comparable to cash flow estimates, which focus upon out-of-pocket
expenditures for each year of the analysis, including cost escalation.

82 http://www.usbr.gov/pmts/estimate/cost_trend.html, Last accessed April 24, 2015,
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Table 7. 2009 WAP Update table: Economic comparison of 2009 WAP Project cost estimates (in 2009 dollars)®

Annualized
Initial Cost, Annual Yield
Using Assumed Operations Total towards Annual
Useful Discount Rate? and Annual Target Equivalent
Initial Cost Life and Useful Life | Maintenance Cost Flow® Cost
WAP Project [2009 $] [Years] [2009 $] [2009 $] [2009 $] [AFY] [$/AF]

Tier 1
J-2 Regulating Reservoirs 40,039,000 50 1,556,100 321,000 1,877,100 30,000 63
Elm Creek Reregulating Reservoirs - -
NE Groundwater Recharge 36,000 30 1,800 117,038 118,838 1,800 66
NCCW, No Cost - - - - 300 -
NCCW, Purchased - 5,700,700 5,700,700 7,500 760
Pathfinder Municipal Account 716,100 716,100 3,900 184
Glendo Storage - -
CO Groundwater Management (Tamarack I11) 765,000 765,000 17,000 45
Tier 2
NE Water Leasing 1,942,807 1,942,807 7,000 278
NE Water Management Incentives 3,261,933 3,261,933 7,000 466
NE Groundwater Management 1,634,900 30 83,400 18,267 101,667 1,400 73
Tier 3
Power Interference 212,287 212,287 1,400 152
WY Water Leasing 364,032 364,032 3,900 93
LaPrele Reservoir 415,570 415,570 2,200 189
TOTAL 41,709,900 1,641,300 13,834,734 | 15,476,034 83,400 186

1280  ? Assumed Discount Rate = 3.00 percent. Costs may not include all pre-feasibility and feasibility level expenditures.
1281 ® Note that this column represents either the yield at the project location, or the estimated score of the project at Grand Island, Nebraska.® This table is
1282 reproduced from Table 8 of the 2009 WAP Update.
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Table 8. 2009 WAP Update table in 2014 dollars: Economic comparison of 2009 WAP Project cost estimates (converted to 2014 dollars)

Annualized
Initial Cost, Annual Yield
Using Assumed Operations Total towards Annual
Useful Discount Rate? and Annual Target Equivalent
Initial Cost Life and Useful Life | Maintenance Cost Flow® Cost
WAP Project [2014 $] [Years] [2014 $] [2014 $] [2014 $] [AFY] [$/AF]

Tier 1
J-2 Regulating Reservoirs 45,895,044 50 1,783,700 367,949 2,151,649 30,000 72
Elm Creek Reregulating Reservoirs - -
NE Groundwater Recharge 41,265 30 2,100 134,156 136,256 1,800 76
NCCW, No Cost - - - - 300 -
NCCW, Purchased - 6,534,476 6,534,476 7,500 871
Pathfinder Municipal Account 820,836 820,836 3,900 210
Glendo Storage
CO Groundwater Management (Tamarack I11) 876,888 876,888 17,000 52
Tier 2
3,781,474 2,252,246 2,252,246 7,000 322
NE Water Management Incentives 3,781,474 3,781,474 7,000 540
NE Groundwater Management 1,895,297 30 96,700 21,176 117,876 1,400 84
Tier 3
Power Interference 246,098 246,098 1,400 176
WY Water Leasing 422,013 422,013 3,900 108
LaPrele Reservoir 476,351 476,351 2,200 217
TOTAL 47,831,607 1,882,500 15,933,663 | 17,816,163 83,400 214

 Assumed Discount Rate = 3.00 percent. Costs may not include all pre-feasibility and feasibility level expenditures.

® Note that this column represents either the yield at the project location, or the estimated score of the project at Grand Island, Nebraska.
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Since 20009, significant progress has been made towards implementing the identified
projects, with uncertainties about project costs and project yields being substantially
reduced. For example, two of the more prominent projects in terms of total yield, the J-2
Regulating Reservoirs and Nebraska Water Leasing projects, are past the reconnaissance
planning phase and are now in the design® and negotiation phases, respectively. As a
result, there are still uncertainties associated with the ultimate costs of projects and their
yields, but the uncertainties are much less than the 2000 Reconnaissance-Level WAP and
the 2009 WAP Update.

Also during the 2009 WAP Update, there were reasonable concerns about rapidly
escalating construction costs diminishing what the Program could afford to develop, plus
high crop commodity prices driving-up farm incomes to record high levels, and reducing
interests irrigators had shown in leasing irrigation water. However, the national and
regional economies have cooled, construction cost escalation rates are near their long-
term averages and crop commodity prices have dropped significantly, stopping the
escalation in water lease rates. Although cost escalation rates are generally near average,
site-specific projects may experience above-average escalation rates, such as the J-2
Regulating Reservoirs.

Table 9 reevaluates updated cost estimates and project yields for comparison to the
estimates developed in 2009. The 2014 updated estimates reveal a less expensive average
annual equivalent cost for projects, even with cost escalation. Specifically, some changes
since the 2009 WAP include:

e NCCW purchased from the CNPPID is not currently being considered as a water
supply option.

e Projects in the tier 3 category, including Power Interference, Wyoming water
leasing, and LaPrele Reservoir, are not currently being considered.

e Water leasing in Nebraska is being developed on a slightly larger scale than
anticipated in 20009.

% Design of the J-2 Regulating Reservoirs is being undertaken by the CNPPID, which will construct, own,
and operate the reservoirs. Program water benefits will come from regulating performed in accordance
with a water service agreement with the CNPPID.
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Table 9. Economic comparison of 2014 WAP Project cost estimates (in 2014 dollars)

Annual
Operations
Annualized and
Initial Cost, Maintenance Yield
Using Assumed at end of Total towards Annual
Useful Discount Rate? First Annual Target Equivalent
Initial Cost Life and Useful Life Increment Cost Flow® Cost
WAP Project [2014 $] [Years] [2014 $] [2014 $] [2014 $] [AFY] [$/AF]

Tier 1
J-2 Regulating Reservoirs 58,540,000 50 2,275,200 400,000 2,675,200 30,600 87
Elm Creek Reregulating Reservoirs - - - -
NE Groundwater Recharge® 357,840 30 18,300 185,400 203,700 3,450 59
NCCW, No Charge - - - - 250 -
NCCW, Purchased - - - - -
Pathfinder Municipal Account 1,958,400 8 279,000 - 279,000 4,000 70
Glendo Storage - - - -
CO Groundwater Management (Tamarack I11) 570,000 570,000 10,000 57
Tier 2
NE Water Leasing, CPNRD® 1,075,000 1,075,000 4,780 225
NE Water Leasing, NPPD 154,000 154,000 430 358
NE Water Leasing, CNPPID, from Storage 1,462,300 1,462,300 4,050 361
NE Water Leasing, CNPPID, from Irrigators 904,400 904,400 4,050 223
NE Water Leasing, NPNRD 1,126,000 1,126,000 4,050 278
NE Water Management Incentives 600,000 600,000 1,800 333
NE Groundwater Management 0 - 2,400 - -
Tier 3
Power Interference - - - -
WY Water Leasing - - - -
LaPrele Reservoir - - - -
TOTAL 60,903,340 - 2,574,900 6,477,100 9,052,000 67,460 134

& Assumed Discount Rate = 3.00 percent. Costs may not include all pre-feasibility and feasibility level expenditures.
® Estimated score of the project at Grand Island, Nebraska at the end of the First Increment.
¢ This line includes the Phelps County Canal Groundwater Recharge project, groundwater pumping of recharged water under the Phelps County Canal system and the Elwood

Reservoir seepage project.

d This line is for water leasing with the CPNRD and acquisition of a surface water right in the CPNRD. The initial upfront cost of the identified acquisition is not included in the
cost estimate as it is relatively insignificant in comparison to total costs; however, the yield of the acquisition is included.
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For purposes of assessing the “bang for the buck” with respect to the projects, Figure 10
ranks the projects by annual yield (note that this is the yield at the project location) and
shows the associated annual equivalent cost per AF of each. Figure 10 shows that, in
terms of economic costs, the J-2 Regulating Reservoirs, Pathfinder Municipal Account
Lease, Nebraska Groundwater Recharge and Colorado Ground Water Management
(Tamarack I11) projects provide the most economical water supply, as currently projected.
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Figure 10. WAP project annual yields (AFY) and estimated unit costs in 2014 (dollar/AF/year)

It is interesting to note that in addition to economic feasibility, the financial feasibility of
the combination of projects is critical. That is, can the most economical combinations of
the projects be financed considering possible high up-front costs? The J-2 Regulating
Reservoirs project is an example. Although it is one of the lower cost projects for water
on a per AF basis, it has the highest initial cost. In addition, a majority of the J-2
Regulating Reservoirs cost is allocated to the Program and ultimately the federal
government, who may have less flexibility in managing funds over time compared to
other stakeholders.

6.2 Cash Flow Analysis

Table 10 provides a cash flow update for this 2014 WAP Update. Similar to the 2009
WAP Update, the assumed rate of cost escalation, or inflation, is generally 3 percent®,

% Some escalation factors may be greater, based on negotiated agreements or projected rate increases for
specific projects.
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applied to future expenditures through the First Increment. The 2014 updated estimates
reveal a less expensive WAP than the 2009 WAP in terms of overall expenditures, even
with cost escalation. This is due to a lower overall yield of approximately 67,500 AFY®
and the Program’s method of strategically selecting projects that are the most cost- and
yield-efficient.

It should also be noted that the 2009 cash flow analysis assumed implementation of all
WAP projects, which is beyond the Program water objective for the First Increment. In
the 2009 WAP Update, it was estimated that approximately $161 million would have
been spent to achieve the 83,400 AFY yield through the First Increment. The updated
cash flow analysis shown in Table 10 contributes towards an estimated yield of 66,500
AFY, which is within Program First Increment water objective for the WAP (50,000-
70,000 AFY) and within the budget, at a total estimated cost of $87.6 million.
Observations about the cash flow analysis include:

e On a proportionate per AF basis, the estimated cost of achieving the Program’s
water objective/milestone for the WAP has not increased over time and may be
less than estimated in the 2009 WAP Update. The projects the Program has
selected for implementation are the preferred cost- and yield-efficient alternatives
of the projects identified in previous WAPs.

e The 2014 WAP Update estimates a cash outlay of $87.6 million for an estimated
yield of 66,500 AFY, which is significantly less than the 2009 WAP update cost
of $161 million cash outlay for a yield of over 80,000 AFY. The Program more
closely evaluated the relationship of project yields and costs to obtain a cash
outlay that reflects anticipated operations and scenarios in the 2014 WAP Update.

% This represents the yield at the end of the First Increment.
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Table 10. Actual and estimated WAP expenditures through 2019, including anticipated inflation (all values in dollars)

Expenditures 2014, Estimated*
WAP Project to Date” Budgeted 2006 | 2016 | 2017 | 2018 | 2019 TOTALS

Tier 1

J-2 Regulating Reservoirs® 14,865,500 - 14,823,800 15,268,500 15,726,500 281,400 289,800 61,255,500
Elm Creek Reregulating Reservoir - - - - - - - -
NE Groundwater Recharge® 157,800 88,300 310,100 165,900 172,100 178,600 185,400 1,258,200
NCCW, No Cost - - - - - - - -
NCCW, Purchased - - - - - - - -
Pathfinder Municipal Account 1,958,400 - - - - - - 1,958,400
Glendo Storage - - - - - - - -
CO Groundwater Management (Tamarack I11) - - - 604,300 622,400 641,100 660,300 2,528,100
Tier 2

NE Water Leasing, CPNRD® 34,200 175,000 1,035,100 959,900 996,300 1,034,300 1,074,100 5,308,900
NE Water Leasing, NPPD - - 147,700 138,600 143,400 148,400 153,600 731,700
NE Water Leasing, CNPPID, from Storage - - 625,000 910,000 946,400 1,406,100 1,462,300 5,349,800
NE Water Leasing, CNPPID, from Irrigators - - 385,100 561,200 584,200 781,900 904,400 3,216,800
NE Water Leasing, NPNRD - - 390,000 721,000 742,600 983,500 1,125,500 3,962,600
NE Water Management Incentives - - - - 655,600 675,300 695,600 2,026,500
NE Groundwater Management 47,100 - - - - - - 47,100
Tier 3

Power Interference - - - - - - - -
WY Water Leasing - - - - - - - -
LaPrele Reservoir - - - - - - - -
Subtotal for WAP Projects 17,063,000 263,300 17,716,800 19,329,400 20,589,500 6,130,600 6,551,000 87,643,600

2 Cost allocable to PRRIP.

® Expenditures to date may not include all pre-feasibility and feasibility level expenditures, as some of these expenditures may be under different budget line

items.

¢ This line includes the Phelps County Canal Groundwater Recharge project, groundwater pumping of recharged water under the Phelps County Canal System

and the Elwood Reservoir seepage project.

9 This line includes water leasing with the CPNRD and acquisition of an identified surface water right in the CPNRD.
*Note: Estimated future costs change based on the volumes of water anticipated to be leased or purchased each year from 2015 through 2019, which change
annually for some projects. This table was developed using projected inflation rates and/or inflation rates described in executed agreements, in conjunction with

projected yields over the remaining years of the First Increment.
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Section 7 Conclusions

The First Increment water objective is to reduce USFWS target flows shortages by
130,000 AFY to 150,000 AFY, with the WAP projects supplying an average of at least
50,000 AFY towards the objective. The three initial state projects are fully operational
and are credited at providing 80,000 AFY towards the water objective. The Program has
made significant advances in WAP project development since the 2009 WAP Update.
Three WAP projects have been implemented since that time including the Phelps County
Canal Groundwater Recharge project, the Pathfinder Municipal Account Lease and the
CPNRD Water Leasing project. These projects are currently providing annual yields for
Program uses and have been for multiple years. The Program already entered into a water
service agreement with the CNPPID for the J-2 Regulating Reservoirs project, and the
CNPPID is in the permitting and design phase, with significant work completed towards
the implementation of this project. The Program made a significant payment in 2013 for
the J-2 Regulating Reservoirs and is securing the necessary remaining funds for the
construction cost of the reservoirs, with anticipated project construction beginning in
2017.

The Program also evaluated several other potential WAP projects that were ultimately not
recommended for implementation, including the EIm Creek Reregulating Reservoir and
the NCCW for purchase. These projects were not recommended because their yields and
associated costs were generally unfavorable in comparison to other WAP projects.

During the First Increment to date (2007-2014), the Program focused efforts on WAP
projects that utilized excess flows and/or storage leases as water supplies. These projects
are generally more straight-forward to implement, have a minimal impact on other water
users and yield large volumes of water. The Program is moving into the next phase of
WAP project development, which consists of water leasing opportunities and water right
acquisitions in Nebraska. These types of projects are likely more challenging to
implement as new water markets must be developed and permitting processes must be
determined. After working towards the development of water leasing projects in
Nebraska, the Program anticipates moving onto the evaluations of Colorado Groundwater
Management (Tamarack I11) and Water Management Incentives in Nebraska in the latter
years of the First Increment (ending in 2019). Additional projects not listed in this
document may also be identified and evaluated as potential WAP projects.

In 2010, the GC developed a Scoring Subcommittee to assess various WAP project yields
toward the First Increment water objective of reducing shortages to target flows. The total
project score approved by the GC for WAP projects as of the end of 2014 (Year 8 of the
First Increment) is 37,300 AFY . This score is approximately 75 percent of the
minimum WAP contribution requirement of 50,000 AFY towards the First Increment

% This score represents the J-2 Regulating Reservoir, the Phelps County Canal Groundwater Recharge
project and the Pathfinder Municipal Account Lease projects. The CPNRD Water Lease is an active project
that currently contributes a yield to the Program; however, the project has not been scored by the GC.
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WAP milestone. The yields and budget will continue to be closely monitored by the
Program to ensure the future success of the water objective and WAP milestone.

Moving forward, the Program partners agree to continue investigating the WAP projects
described in this document and its appendices in order to develop more accurate yield and
cost projections, but are not bound by any of the current estimates presented herein.
Given the success in meeting the milestone steps (see Section 1.2.2), it is anticipated that
the Program will achieve its goal of securing at least 50,000 AFY from WAP projects by
the end of the First Increment, and that this will be accomplished within the budget
allocated for the Water Plan. Although the active projects identified above (e.g., J-2
Regulating Reservoirs and Phelps County Canal Groundwater Recharge projects) relied
on the retiming of excess flows and involved comparatively simple permitting
requirements, it is anticipated that pursuit of additional water leasing projects will be the
focus of WAP activities for the coming years. These leasing activities will require more
complex analysis of consumptive use, depletions, and other factors; establishment of
markets for leasing transactions; and more arduous permitting.

Given these considerations, the process for continuing to advance WAP projects will
remain as previously identified in the 2000 Reconnaissance-Level WAP and the 2009
WAP Update. In that regard, the Program intends to maintain a methodical and
conservative approach when assessing potential projects for implementation, particularly
given the interrelated nature of projects and other efforts progressing within the Platte
River basin. The GC will be provided with WAP project proposals, evaluations and
budgets for project implementation approval or rejection. The EDO will continue to
monitor the progress of the WAP towards the First Increment milestone to advance the
Program’s success in meeting the First Increment water objective.

45





1443

1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486

Section 8 References

Anderson, D., and M. Rodney. 2006. Characterization of Hydrologic Conditions to
Support Platte River Species Recovery Efforts. Journal of the American Water Resources
Association 42(5): 1391-1403.

Applegate Group, Inc. 2011. Canal Winter Operations Feasibility Study. Denver.

Boyle Engineering Corporation, Ecological Resource Consultants, Inc., BBC Research &
Consulting, and Lytle Water Solutions, LLC. 2008a. Water Management Study:
Evaluation of Pulse Flows for the Platte River Recovery Implementation Program,
FINAL Phase | Report. April 8.

Boyle Engineering Corporation, Ecological Resource Consultants, Inc., BBC Research &
Consulting, and Lytle Water Solutions, LLC. 2008b. Water Management Study:
Evaluation of Pulse Flows for the Platte River Recovery Implementation Program, Phase
Il Report. December 31.

Central Platte Natural Resources District (CPNRD). 2013. Water Use Lease Agreement
between the Central Platte Natural Resources District and Nebraska Community
Foundation representing all signatories of the Platte River Recovery Implementation
Program.

The Central Nebraska Public Power and Irrigation District (CNPPID). 2013a. Water
Service Agreement [J-2 Regulating Reservoirs] Between The Central Nebraska Public
Power and Irrigation District, Nebraska Community Foundation, Inc. and Platte River
Recovery Implementation Program, and the Nebraska Department of Natural Resources.

The Central Nebraska Public Power and Irrigation District (CNPPID). 2013b. Water
Service Agreement — Recharge From Excess Flows [Funk Lagoon] Between The Central
Nebraska Public Power and Irrigation District, Nebraska Community Foundation, Inc.
and Platte River Recovery Implementation Program, and the Nebraska Department of
Natural Resources.

The Central Nebraska Public Power and Irrigation District (CNPPID). 2014a. [Draft]
Water Service Agreement — Intentional Groundwater Recharge from Excess Flows
Between The Central Nebraska Public Power and Irrigation District, Nebraska
Community Foundation, Inc. and Platte River Recovery Implementation Program.

The Central Nebraska Public Power and Irrigation District (CNPPID). 2014b. Draft
Water Service Agreement — Storage Water Purchase Between The Central Nebraska
Public Power and Irrigation District, Nebraska Community Foundation, Inc. and Platte
River Recovery Implementation Program.

46





1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532

EA Engineering, Science, and Technology, Inc. and Daniel B. Stephens and Associates,
Inc. 2012. Pilot-Scale Recharge Report for Nebraska Groundwater Recharge Feasibility
Study. Lincoln: Platte River Recovery Implementation Program.

Office of the PRRIP Executive Director (EDO). 2010. PRRIP Governance Committee
Meeting Minutes, June 8-9, 2010. Final, 09/14/2010.

Office of the PRRIP Executive Director (EDO). 2011a. PRRIP Governance Committee
Meeting Minutes, June 14-15, 2011. Final, 10/18/2011.

Office of the PRRIP Executive Director (EDO). 2011b. PRRIP Water Advisory
Committee Meeting Minutes, July 19, 2011. Final, 10/25/2011.

Office of the PRRIP Executive Director (EDO). 2012. PRRIP Governance Committee
Meeting Minutes, March 13-14, 2012. Final, 06/12/2012.

Office of the PRRIP Executive Director (EDO). 2014a. PRRIP Governance Committee
Meeting Minutes, December 3-4, 2013. Final, 03/11/2014.

Office of the PRRIP Executive Director (EDO). 2014b. PRRIP Governance Committee
Meeting Minutes, March 11-12, 2014. Final, 06/10/2014.

Office of the PRRIP Executive Director (EDO). 2014c. PRRIP Water Advisory
Committee Meeting Minutes, August 12, 2014. Final, 10/22/2014.

EDO. 2011. Hydrologic Condition Annual and Periodic Designations. Draft, 11/01/2011.
Available online at:
https://www.platteriverprogram.org/PubsAndData/ProgramLibrary/HydrologicCondition
sDataDocumentation_11.01.11.pdf.

EDO. 2014. Memorandum: Spring 2013 SDMF Release Hydrologic Summary. Draft,
07/28/2014.

EDO. 2015. PRRIP 2014 Annual Surface Water Flow Summary. Draft, 01/09/2015.
Office of the PRRIP Executive Director (EDO) and Water Advisory Committee (WAC).
2010. Platte River Recovery Implementation Program 2009 Water Action Plan Update.
FINAL APPROVAL February 23, 2010.

Office of the PRRIP Executive Director (EDO), the Water Advisory Committee (WAC),
Hahn Water Resources LLC, and Ann Bleed and Associated Inc. 2010. Nebraska Ground
Water Recharge Pre-Feasibility Study. August.

Elliott-Smith, E., Haig, S.M., and Powers, B.M. 2009. Data from the 2006 International
Piping Plover Census: U.S. Geological Survey Data Series 426, 332 p.

47





1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564

Freeman, D. M. 2003. Organizing for Endangered and Threated Species Habitat in the
Platte River Basin. Colorado Water Resources Research Institute, Special Report No. 12.
September.

International Crane Foundation. 2015. The IFC Bugle, Volume 41, Number 1.

Lott, C.A., R.L. Wiley, R.A. Fisher, P.D. Hartfield, and J.M. Scott. 2013. Interior Least
Tern (Sternula antillarum) breeding distribution and ecology: implications for
population-level studies and the evaluation of alternative management strategies on large,
regulated rivers. Ecology and Evolution. 3:3613-3627.

Mead, Governor Matthew H. 2015. Leading the Charge: Wyoming Water Strategy.
Available online at: http://waterplan.state.wy.us/plan/statewide/govstrategy/20150115-
GovWaterStrategy.pdf.

Olsson Associates. 2011. Feasibility Study - EIm Creek Regulatory Reservoir.

Olsson Associates and Black and Veatch. 2010. CNPPID Reregulating Reservoir:
Elwood and J-2 Alternatives Analysis Project Report.

Olsson Associates and Black and Veatch. 2012. CNPPID J-2 Reregulating Reservoir
Feasibility Report. Golden.

Platte River Recovery Implementation Program. 2006. Final Platte River Recovery
Implementation Program. U.S. Department of the Interior, State of Wyoming, State of
Nebraska, State of Colorado.

RJH Consultants, Inc. 2013. Conceptual Design Report: J-2 Regulating Reservoir
Project. Englewood.

Wyoming Water Development Office (WWDO). 2011. Agreement Between Platte River
Recovery Implementation Program and Wyoming Water Development Office.

48





1565 Platte River Recovery Implementation Program
1566 2014 Water Action Plan Update

1567 Appendix A - Historical Streamflows at Representative Gages

49





, Historical Annual Flow, USGS 06764000 South Platte River at Julesburg, CO
| 4,500,000
i
| 4,000,000
|
{ 3,500,000
! < 3,000,000
)
\ £
2 2,500,000
| >
| &
2 2,000,000
]
| =
£ 1,500,000
<
1,000,000 |
500,000 I | ||| I i Lo 1 g
o o o8 10 YT 7 N T
0 IIIIIIIII"I "II llllmlllluir I |||| II N I
MW A NWNMOATNOMO AN DA OMm O N
OO OO0 dHHd NN NMOMOOMOMNHO ST I I N WML OO O O
DDA DD AT OO OO O ) O )
L i B S T T R S B O B B I R A O B B B O
@ Annual Flow Volume
Average Annual Flow, Period of Record: 1903-1906, 1908-1912, 1914-1921, 1925-2014 (389,100 AFY)
Average Annual Flow, OPSTUDY Period: 1947-1994 (434,100 AFY)
- = Average Annual Flow, First Increment through Year 8: 2007-2014 (392,100 AFY)
- 5-Year Running Average Annual Flow, 1925-2014
1568
Average Dally Flow, USGS 06764000 South Platte River at Julesburg, CO
3,750
3,500
3,250
3,000
2,750
= 2,500
5
z 2,250
o
w
> 2,000
8 1,750
G.l
oo
8 1,500
3
< 1,250
1,000
750
f 500
]
{ 250
1/1 2/1 3/1 4/1 5/1 6/1 111 8/1 9/1 10/1 11/1 12/1
—— Average Daily Flow, Period of Record: 1903-1906, 1908-1912, 1914-1921, 1925-2014
—— Average Daily Flow, OPSTUDY Period: 1947-1994 ‘
——— Average Daily Flow, First Increment through Year 8: 2007-2014 |
1569 e R S, |

50





Historical Annual Flow, USGS 06765500 South Platte River at North Platte, NE

|
|
‘i 4,500,000
| 4,000,000
|
3,500,000
|
< 3,000,000
Q
£
2 2,500,000
>
§ 2,000,000
®
=
£ 1,500,000
<
1,000,000
A
500,000 - — / i
W x = ¥ o N 5 ™ ¥
e Lt T ettt il aasilaa L1 Dot 0 s i
Vo Dy XA QDO DO DAY AN DD O NH DN DD
Y 257 P N o X 9 97 7 0 00 0 NN N PP PP D D D » Ay
A A R G I S GG R I R R RRCATC O G S S R g
I Annual Flow Volume
Average Annual Flow, Period of Record: 1932-2014 (313,400 AFY)
— = Average Annual Flow, OPSTUDY Period: 1947-1994 (311,800 AFY)
Average Annual Flow, First Increment through Year 8 (381,500 AFY)
~5-Year Running Average Annual Flow, 1932-2014
1570
Average Daily Flow, USGS 06765500 South Platte River at North Platte, NE
3,750
3,500
3,250
3,000
2,750
— 2,500
0
2 2,250
3
2,000
=
a8 1,750
(]
oo
£ 1,500
g
< 1,250
1,000
750
500 -
250 ! &\‘—‘&_\,\———r——:
1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1
—— Average Daily Flow, Period of Record: 1932-2014
| —— Average Daily Flow, OPSTUDY Period: 1947-1994
1571 | —— Average Daily Flow, First Increment through Year 8: 2007-2014

51





Historical Annual Flow, USGS 06674500 North Platte River at WY-NE State Line
4,500,000
4,000,000
3,500,000
<. 3,000,000
Q
£
2 2,500,000
>
g
S 7,000,000
©
=
£ 1,500,000
< ,—
1,000,000 1 ‘\\ = \
/ N - Il
500,000 ATSTsRiGie v S = = i =
B 1 e AT TR e
T TR TR TR g
o o0 O (<)} [o sl 0 - < ™~ o m O a wn o0 < ~N O o (Yol [e2] o n 0 —t <
(o2} a (=2} (23] a N (=] a [«3} a a O [} a o [=)} a (23] (<] a O (23] a O o o
oy A4 ™~ i - i - - - — i L 8 o ¢ Ll ” - 4 - - et i - i L i o o~ o~ o~ o~
I Annual Flow Volume
Average Annual Flow, Period of Record: 1930-2014 (561,200 AFY)
- = Average Annual Flow, OPSTUDY Period: 1947-1994 (565,600 AFY)
Average Annual Flow, First Increment through Year 8: 2007-2014 (671,800 AFY)
———5-Year Running Average Annual Flow, 1930-2014
1572
Average Daily Flow, USGS 06674500 North Platte River at WY-NE State Line
3,750
3,500
3,250
3,000
2,750
— 2,500
)
‘G
%‘ 2,250
& 2,000
B
a8 1,750
[
oy
£ 1,500
$
< 1,250
1,000
750
| 500
? 250 e —e
i .
1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1
| —— Average Daily Flow, Period of Record: 1930-2014 !
- Average Daily Flow, OPSTUDY Period: 1947-1994 '
i
—— Average Daily Flow, First Increment through Year 8: 2007-2014 |
1573 j

52





1574

1575

Historical Annual Flow, USGS 06693000 North Platte River at North Platte, NE

; 4,500,000
|
‘ 4,000,000
f
| 3,500,000
|
| & 3,000,000
| (]
£
2 2,500,000 |
>
2
| 2 2,000,000
]
2
< 1,500,000
<
| 1,000,000 ./
|
A 3 \ —
o | | Tﬂﬂﬂl IWW | |||FI1 il Iﬁhﬂ;l\l il
-MKDO\NU’IOOHVI\ A &N 0N 0 «=H Om\DCthDOOH o o
mmmmmmmmmmmmmmmmmmmmmmmmmm o O
4 -4 i i vt e - ™ v = - — - 1 e v ot - o o — Ll N o~ N N o~
mmm Annual Flow Volume
Average Annual Flow, Period of Record: 1923-2014 (714,400 AFY)
‘ Average Annual Flow, OPSTUDY Period: 1947-1994 (548,600 AFY)
Average Annual Flow, First Increment through Year 8 (507,400 AFY)
— — Average Annual Flow, post-Lake McConaughy: 1942-2014 (508,800 AFY)
—5-Year Running Average Annual Flow, 1923-2014
Average Daily Flow, USGS 06693000 North Platte River at North Platte, NE
3,750
3,500
3,250
3,000
2,750
— 2,500
5
3 2250
9
w
> 2,000
8 1,750
| &
{ © 1,500
L8
| & 1,250
|
| 1,000
5 750
i e
| 500 -
|
| 250
1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 111 12/1

—— Average Daily Flow, Period of Record: 1923-2014

~—— Average Daily Flow, OPSTUDY Period: 1947-1994

- Average Daily Flow, First Increment through Year 8: 2007-2014
—— Average Daily Flow, post-Lake McConaughy: 1942-2014

53





1576

1577

Historical Annual Flow, USGS 06768000 Platte River near Overton, NE
4,500,000
4,000,000
3,500,000
Z 3,000,000
[
£
—g 2,500,000
>
2 2,000,000 f
©
=
o
g 1,500,000 d
s =
1,000,000 ‘ = i
SHA e , N
(<2 F <) W« Wi« Wi ) W'« ) B'o ) H'e ) Sl ) B < N« ) W < > N« ) W@ ) M ) I o) B @ M @) T @) B @ ) @ s B @ ) B@ A i e S B« A B ) B e ) Wi o ) B o) | o O O
e T T e e T e T e B e B e B e B B B B B B B B B R B B B B B B B B B o B o B o B o I o B o B o I o |
mmm Annual Flow Volume
—— Average Annual Flow, Period of Record: 1942-2014 (1,125,300 AFY)
- Average Annual Flow, OPSTUDY Period: 1947-1994 (1,181,900 AFY)
—— Average Annual Flow, First Increment through Year 8: 2007-2014 (1,065,800 AFY)
———5-Year Running Average Annual Flow, 1942-2014
Average Daily Flow, USGS 06768000 Platte River near Overton, NE
3,750
3,500
3,250
3,000
2,750
= 2,500
RS 2,250
3
W 2,000
>
38 1,750
&
£ 1,500
g
< 1,250
1,000
750
500
250
’ s
1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 |
i

— Average Daily Flow, Period of Record: 1942-2014

~—— Average Daily Flow, OPSTUDY Period: 1947-1994
—— Average Daily Flow, First Increment through Year 8: 2007-2014

54





1578

1579

Annual Flow Volume [AF]

4,500,000

4,000,000

3,500,000

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

500,000

1982 Emmmmm

Historical Annual Flow, USGS 06770200 Platte River near Kearney, NE

1983

1984

1985 |

1986

1987 |

1988 |

1939 EEmmmEN
1990 —
1091 —
1097
1993 |

1994

1995 |

1996 |

1997

1998 |

1999 m—
2000 — |
2001

2002
2003 EE

2004
2005

2006

2012 I
2013 —
2014

2007
2008
2009
2010
2011

mEm Annual Flow Volume

—— Average Annual Flow, Period of Record: 1982-2014 (1,151,700 AFY)

——Average Annual Flow, First Increment through Year 8: 2007-2014 (1,054,900 AFY)
——5-Year Running Average Annual Flow, 1982-2014

Average Daily Flow [cfs]

3,750
3,500
3,250
3,000
2,750
2,500
2,250
2,000
1,750
1,500
1,250
1,000

750

500

250

1/1

Average Daily Flow, USGS 06770200 Platte River near Kearney, NE

2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1
—— Average Daily Flow, Period of Record: 1982-2014

- Average Daily Flow, First Increment through Year 8: 2007-2014

55






1580
1581

1582

Annual Flow Volume [AF]

4,500,000

4,000,000

3,500,000

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

500,000

Historical Annual Flow, USGS 06770500 Platte River near Grand Island, NE

I|| |"|H afi

9 2D Wy W& 0";‘09'\&‘9%\5"\6”)69'\«")% O &
$FFF IR LS FE S S PSS S S S

e

I Annual Flow Volume

- = Average Annual Flow, First Increment through Year 8: 2007-2014 (1,160,400 AFY)

Average Annual Flow, Period of Record: 1935-2014 (1,086,600 AFY)
Average Annual Flow, OPSTUDY Period: 1947-1994 (1,157,000 AF)

— = Average Annual Flow, post-Lake McConaughy: 1942-2014 (1,133,700 AF)
~— 5-Year Running Average Annual Flow, 1935-2014

I|||| h

2

Average Daily Flow [cfs]

3,750
3,500
3,250
3,000
2,750
2,500
2,250
2,000
1,750
1,500
1,250
1,000

750

500

250

1/1

Average Daily Flow, USGS 06770500 Platte River near Grand Island, NE

2/1

3/1 4/1 5/1 6/1 7/1 8/1 9/1
—— Average Daily Flow, Period of Record: 1935-2014
—— Average Daily Flow, OPSTUDY Period: 1947-1994
—— Average Daily Flow, First Increment through Year 8: 2007-2014
~— Average Daily Flow, post-Lake McConaughy: 1942-2014

10/1

11/1 12/1

56






1583  Platte River Recovery Implementation Program
1584 2014 Water Action Plan Update

1585 Appendix B - Active Project Descriptions

57





1586  Active projects are considered either currently implemented and operational projects or
1587  projects the Program has commenced funding for implementation. There are 5 WAP
1588  projects considered active at this time: the J-2 Regulating Reservoirs (tier 1), the Phelps
1589  County Canal Groundwater Recharge project (tier 1), the Pathfinder Municipal Account
1590  Lease (tier 1), the CPNRD water leasing project (tier 2), and the No Cost NCCW (tier 1).
1591  The GC has approved scores for the active projects, except for the CPNRD water lease
1592  and the No Cost NCCW, which will likely be scored in 2015. Although the J-2

1593  Regulating Reservoirs project is not constructed; significant work has been completed to
1594  advance the project to implementation and the Program is in the process of securing the
1595  funds for construction. The tier designations refer to the 2009 WAP Update designations
1596  for sequencing projects during the First Increment.

1597 B-1.0]J-2 Regulating Reservoirs

1598 B-1.1 Project Description

1599  The proposed J-2 Regulating Reservoirs®’ are located in the CNPPID system in Gosper
1600  and Phelps Counties in the Central Platte region of Nebraska, as shown in Figure B-1.
1601

Overton

~.

Approx. location of

J-2 Regulating Reservoirs Pheips Cty Canal

MM 13.3

Legend N
—— Phelps County Canal [0 Program Lands I-Z! Proposed Reservoir Locations A ‘H_:fM"es
A Mile Markers [ Other Conservation Lands @ Cities

1602 ) o ) ) )

1603 Figure B-1. Preliminary Location Map of the Proposed J-2 Regulating Reservoirs.

%7 This project was previously referred to as the CNPPID Reregulating Reservoir in the 2000
Reconnaissance-Level WAP and the 2009 WAP Update.
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The reservoirs would retime excess to USFWS target flows and instream flows to times
of USFWS target flow shortages. A schematic of the proposed J-2 Regulating Reservoirs
is shown in Figure B-2.

N, PlATTE
— RJ' VEH

LAKE
MCCONAUGHY

RESERVOIRS

’ N
&
&
{C* J-2 REGULATING

1-2 HYDROPOWER

PLANY PHELPS COUNTY CANAL

Figure B-2. Schematic of the J-2 Regulating Reservoirs.

There are two proposed reservoir cells and each cell has an inlet on the Phelps County
Canal and an outlet to the Platte River to release retimed water for target flow shortages,
SDHF events, and other Program purposes. The project benefits the Program, the
NDNR, and the CNPPID. The CNPPID will build, own, and operate the reservoirs and
utilize one reservoir cell during the irrigation season, while the Program and the NDNR
will utilize the retimed water to reduce shortages in the river throughout the year. The
funding for the project will come from the three parties: the Program, the NDNR, and the
CNPPID.

The Program signed a water service agreement® with the CNPPID and the NDNR in
2013 regarding the ownership of the proposed reservoirs, the purpose and operations, the
construction services and payments, and the terms. The water service agreement is
referred to as the “Three Party Agreement”. The Program will utilize 75 percent of the
yield and the NDNR will utilize 25 percent of the yield of the project. The CNPPID will
also utilize the reservoirs to operate their J-2 hydropower plant at peak efficiency and
reduce fluctuations to irrigation deliveries into the Phelps County Canal and releases to
the Platte River. Portions of the J-2 Regulating Reservoirs project are anticipated to
begin construction activities in 2017. The NDNR approved the CNPPID’s petition to
modify their system by extending the Supply Canal, constructing two new regulating
reservoirs, and adding two new return flow points in 2014%.

B-1.2 Alternatives Evaluated

The regulating reservoir concepts were evaluated in a pre-feasibility study’® completed in
2010, a feasibility report” in 2012 and a conceptual design report’ in 2013. In the pre-

8 CNPPID 2013a
% Approval of Petition MIP-5064, signed by the NDNR August 29, 2014.
0 Olsson Associates and Black & Veatch 2010
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feasibility study, there were various configurations of the J-2 Regulating Reservoirs and
Elwood Reservoir alternatives considered. The J-2 Regulating Reservoirs alternative
with Area 1 and Area 2 (now referred to as Reservoirs 1 and 2) was the recommended
alternative in the study, due to its ability to provide a high yield and low unit cost relative
to the other alternatives. In addition, the location of the project is ideal for providing
water to the habitat reach, including releases of 2,000 cfs for an SDHF®. In 2014 and
2015, the CNPPID also evaluated and rejected a variation on the alternative that would
have placed the project across the south river channel on Jeffrey Island. The CNPPID is
moving into the preliminary design phase with the recommended alternative.

Recommended alternative
J-2 Regulating Reservoirs with cells known as Reservoir 1 and Reservoir 2 in Phelps and
Gosper Counties.

B-1.3 Yield

The GC approved a scoring methodology and a preliminary score for the J-2 Regulating
Reservoirs in 2010”*. Utilizing the same scoring assumptions as approved by the GC in
2010, the J-2 Regulating Reservoirs project score was updated in 2012 to reflect the
feasibility-level storage capacity and the co-sponsorship with the NDNR and the
CNPPID. The J-2 Regulating Reservoirs score is 30,600 AFY " for the Program,
representing a storage volume of 13,959 AFY and a 75 percent interest in the yield. The
project score is based on the design in the feasibility report for the recommended
alternative. The CNPPID will use Reservoir 2 during the irrigation season to operate
their J-2 hydropower plant at an improved efficiency rate. This will reduce the storage”®
volume available to regulate for Program purposes during the irrigation season; the
impact of the CNPPID’s use of Reservoir 2 is included in the 30,600 AFY score for the
Program.

B-1.4 Costs

The cost for the project is shared between the Program, the NDNR, and the CNPPID per
the water service agreement. The Program’s portion is 75 percent of the construction
cost and the NDNR’s portion is 25 percent of the construction cost, after deducting the
CNPPID’s portion of 5 percent or up to $2,500,000. The Program’s total portion of the
reservoir cost is approximately $58,000,000 and includes construction, permitting, and
land acquisition costs. Annual operating costs may be added per year.

™ Olsson Associates and Black & Veatch 2012

"2 RJH Consultants, Inc. 2013

" It is assumed 3,000 cfs will be released from the EA in Lake McConaughy, in conjunction with the J-2
Regulating Reservoirs, to reach the minimum 5,000 cfs goal for a SDHF.

™ EDO 2010. June 2010 GC meeting minutes.

" The total score for the project is 40,800 AFY; 75% of the project (30,600 AFY) is for the Program’s use
and 25% of the project (10,200 AFY) is for the NDNR’s use. The GC accepted the revised score in 2012
[EDO 2012].

"8 Use of the term “storage” in the context of the J-2 Regulating Reservoirs in a reference to that term in its
engineering or common usage for capacity. The reservoirs are not considered to be storage reservoirs in
the context of state water appropriations.
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The Program has expended approximately $15,474,000 to date on the reservoir WAP
project, or approximately $14,612,000 on pre-construction costs and $862,000 on
feasibility studies and testing. The CNPPID has expended $1,000,000 on pre-
construction costs and $50,000 on feasibility studies. The NDNR has expended
approximately $4,900,000 on pre-construction costs to date.

The Program will secure the remaining funds needed for its share of payments under the
water service agreement in 2015, 2016, and 2017 or about $14,400,000 per year for a
total of $43,200,000. This cost covers the Program’s portion of the base construction
cost (general site work, seepage management/liner, embankments, slope protection,
tributary work, inlets/outlets, Phelps County Canal work), mobilization and
demobilization (1.5 percent of base construction cost), bonds and insurance (1 percent of
base construction cost), a 20 percent contingency on the direct construction cost (base
construction cost plus mobilization and demobilization and bonds and insurance),
construction engineering (8 percent of the direct construction cost), and a 2.5 percent
administration cost (based on the subtotal cost less CNPPID’s share of $1,500,000 for
construction costs). The construction cost estimate is based on the J-2 Regulating
Reservoirs conceptual design report prepared by RJH Consultants, Inc. in 2013"".

B-1.5 Next Steps

The CNPPID is working on land acquisitions, licensing through the Federal Energy
Regulatory Commission (FERC), and the preliminary design of the J-2 Regulating
Reservoirs.

B-2.0 Nebraska Groundwater Recharge: Phelps County Canal

B-2.1 Project Description

The Phelps County Canal is located in the CNPPID’s system in Gosper, Phelps, and
Kearney Counties. The Program has signed temporary water service agreements with the
CNPPID to deliver water into the canal during the non-irrigation season, considered
approximately mid-September through mid-April, for recharge operations. Excess flows
available in the CNPPID system are delivered into the canal and allowed to seep from the
canal and recharge the underlying aquifer. The Program utilizes seepage that occurs in
the main canal from the beginning of the canal in Gosper County to Mile Post 13.3"® in
Phelps County, which is shown in the location map in Figure B-3.

"' RJH Consultants, Inc. 2013
"8 Mile Post 13.3 refers to the approximate distance in canal miles from the beginning of the canal to the
checked location where recharge operations occur.
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Figure B-3. Location Map of the Phelps County Canal.

There is a check structure at Mile Post 13.3, which allows the CNPPID to maintain water
levels in the canal sections. The seepage from recharge operations returns to the Platte
River as direct groundwater discharge and from discharge through drains that flow to the
Platte River. The modeled recharge accretions at the river that occur during shortages to
USFWS target flows are credited to the Program score.

The Program completed a Nebraska groundwater recharge project pre-feasibility study '
in 2010 and a feasibility-level pilot program study® in 2012. The Phelps County Canal
groundwater recharge project was selected as the preferred option of the various
configurations identified in the pre-feasibility study and further studied in the feasibility
study. The Phelps County Canal groundwater recharge project has been operational as a
WAP project for the Program since the fall of 2012. Annual recharge report summaries
are available for 2012 through 2014 operations and include water diverted into the canal
for recharge, the water level measurements in designated monitoring wells, and the
recharge rates and volumes.

" EDO et al. 2010
8 EA Engineering, Science, and Technology, Inc., and Daniel B. Stephens and Associates, Inc. 2012
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B-2.2 Alternatives Evaluated

A pre-feasibility study was conducted in August 2010 to identify the most feasible
groundwater recharge concepts and configurations in the central Platte River region. In
the pre-feasibility report, the Program completed evaluations of the Phelps County Canal,
Thirty Mile Canal, Gothenburg Canal, and the Dawson County Canal®'. These canals
were selected through a screening process in coordination with the Groundwater
Recharge Workgroup, an ad-hoc subcommittee of the WAC. In the pre-feasibility study,
the two recommended alternatives for further feasibility studies were locations along the
Phelps County Canal and the Gothenburg Canal. After the pre-feasibility findings, the
NPPD completed a winter operations report® for the Gothenburg Canal, Dawson County
Canal, and the Kearney Canal to assess potential non-irrigation season recharge
operations. The report concluded recharge operations in the fall and spring are more
feasible than mid-winter recharge operations in the NPPD canals. The Program decided
to focus on the Phelps County Canal for the feasibility study in 2012, as this was the
preferred canal that could accommodate recharge operations through the winter months.

The Program also evaluated potential recharge operations in the E65 Canal in the
CNPPID’s system in 2014. The EDO and William Hahn, EDO Special Advisor in
hydrogeology, completed an investigation to determine whether recharge in the E65
Canal would benefit the Program. It was assumed the Program would recharge in the
section of canal below Elwood Reservoir, from approximately Mile Post 5.9 to 13.9.
There is a check structure at Mile Post 13.9, which could be used to control the water
levels in the canal and the location of recharge operations. It was also assumed recharge
would accrete to Plum Creek and flow as surface water to the Platte River, as Plum Creek
intersects the path from the E65 canal to the river. Based on the results of the
investigation, it appears a significant portion of water recharged in the canal may accrete
to the Republican Basin, based on the estimated location of the groundwater divide®.
The results suggest recharge in the E65 Canal would not be an efficient WAP project and
this information was presented to the WAC®*. The E65 Canal has not been evaluated
further for recharge operations as a WAP project.

Recommended Alternative
Phelps County Canal groundwater recharge project, up to Mile Post 13.3.

B-2.3 Yield

The GC approved a score for the Program’s portion of the Phelps County Canal
Groundwater Recharge project in 2013%, assuming the Program would have a 50 percent
interest in the project yield, based on the temporary water service agreements with the

8 Some of the study sites were identified in the 2000 WAP and additional site options were incorporated in
the 2009 WAP Update.

8 Applegate Group, Inc. 2011

8 The split of the groundwater returns to the Platte Basin or the Republican Basin from canal recharge may
be subject to reconsideration as new modeling is completed by the NDNR and other new information
comes to light.

8 EDO 2014c. August 2014 WAC meeting minutes.

8 EDO 2014a. December 2013 GC meeting minutes.
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CNPPID. The proposed 2014 permanent water service agreement® with the CNPPID
states the Program will have access to 75 percent of the yield, instead of the initial 50
percent estimate. Maintaining the same assumptions as the GC-accepted score, the
revised score is 2,700 AFY®’, based on a 75 percent interest in the yield. This includes a
minor impact to the score due to the operations of the J-2 Regulating Reservoirs,
although it is anticipated the CNPPID will be able to operate both projects
simultaneously. The Program will utilize 75 percent of the yield and the NDNR will
utilize the remaining 25 percent of the yield and associated costs.

B-2.4 Costs

The Program and the CNPPID have utilized annual temporary water service agreements
to operate the Phelps County Canal groundwater recharge project. The CNPPID delivers
excess flows available in their system into the canal during excesses to USFWS target
flows and instream flows. The deliveries are measured by the CNPPID at the flume
located at Mile Post 1.6 in the canal. The CNPPID charges the Program based on the
measured volume of deliveries. The cost per AF of water delivered through the flume
began at $25 per AF in 2011 with a new price set at $27 per AF in 2014, escalating at 4
percent per year through the First Increment. The Program has expended a total of
approximately $857,000 on Nebraska Groundwater Recharge feasibility studies and
Phelps County Canal recharge operations through 2014.

B-2.5 Next Steps

Section B-2.5.1 describes efforts underway to secure a permanent water service
agreement for recharge operations. Section B-2.5.2 describes a new concept to enhance
the score of the recharge project by pumping recharged water directly to the Platte River,
which is under consideration by the Program. Section B-3.5.3 provides a brief
description of a new concept to recharge water in Elwood Reservoir.

B-2.5.1 Permanent Water Service Agreement

The Program and the CNPPID are working on a permanent water service agreement for
recharge operations. The CNPPID applied for a permanent permit to appropriate excess
flows for the recharge project with the NDNR in September 2012. The status of the
applications is pending but the applications are anticipated to be approved in 2015. The
Program anticipates recharging each year through the end of the First Increment, as
excess flows are available®.

B-2.5.2 Groundwater Pumping Concept to Increase Score

Groundwater pumping is a new concept to increase the efficiency of water use in the
Phelps County Canal Groundwater Recharge project. The Program intends to construct
wells to pump groundwater directly to the Platte River during times of shortages to

% CNPPID 2014a

8 The GC accepted a score of 1,800 AFY for the Program’s portion of the project, which was assumed to
be 50 percent of the total project yield. This score has been updated to 2,700 AFY to represent a 75 percent
interest for the Program.

8 Note, however, that the beginning of the Phelps County Canal will be enlarged to convey 1,675 cfs (the
current capacity is approximately 1,000 cfs in this section) as part of the J-2 Regulating Reservoirs project.
As a result, there may be times when recharge in the canal cannot occur due to construction.
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USFWS target flows. The project would capture and retime water stored in the aquifer
from recharge operations between the Phelps County Canal and the Platte River. Since
recharge accretions are not controllable and may return to the river during excesses to
target flows, groundwater pumping would allow the Program to pump recharged water to
the river during shortage periods only to maximize the score. Pumping would also allow
the recharged water to return to the river in a timelier manner than recharge operations
alone. The groundwater would likely be pumped into an adjacent drain and return to the
river as surface flow. The groundwater pumping concept may require revised or
additional permitting though the NDNR.

Yield

The preliminary score model analysis used the assumption that each well can pump at
1,000 gallons per minute from March through November (the wells will only be operated
during shortages to target flows). It was assumed the Program would pump from two
wells at a maximum of approximately 1,700 AFY. The anticipated score is
approximately 500 AFY combined for both wells; however, a score has not been assigned
for this project. The 500 AFY estimated score represents the net increase in the score
when groundwater pumping is added to the Phelps County Canal Groundwater Recharge
project, as compared to the recharge project score alone (without pumping operations).
The analysis takes into account the combined modeling of recharge accretions,
groundwater pumping direct deliveries to the river and lagged groundwater depletions
from pumping. Additional wells could be constructed in future phases of this project;
however, it is dependent on the accretions from the Phelps County Canal Groundwater
Recharge project.

Cost

The estimated cost associated with this project is for the construction of two new wells.
Cost estimates also include future maintenance, pumping operation costs, and personnel
time to aid in monitoring, testing, and maintenance. The estimated construction cost for
two wells is approximately $154,000 and includes: construction, electrical hookup and
power lines, flow meters, monitoring wells, engineering specifications and final design,
construction oversight, data analyses and well testing. Based on the preliminary analysis
completed by the EDO, it was assumed two wells would pump an average of
approximately 1,700 AFY, collectively. This is based on the modeled Phelps County
Canal Groundwater Recharge project operations and the intended groundwater pumping
operations (based on OPSTUDY Hydrology from 1947-1994, utilized in the Program’s
score model). The estimated costs for annual pumping, maintenance and personnel time
for two wells are approximately $29,000 per year. The feasibility of this project is
currently under evaluation by the Program. See Table B-1 for the cost breakdown for one
well during the first year of operations.
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Table B-1. Phelps County Canal groundwater pumping project cost summary.
. . . Landowner Fél:)rsr;ppl)gg Avg
Construction | Piping from Annual Years of
No. of Wells Cost Well to Ditch Ls:fi(g:ﬁt [f(‘)go Pumping | Pumping
[AF]
gpm/well]
(A) (B) © (D) (E) )
1 $85,000 $8,500 $1,000 $5.20 830 1
Maintenance Fé%';s,{(;n;ee: Total Cost
Per Year Year (rounded)
) (H) M
$1,500 $8,000 $108,000

(A) Estimated cost based on data provided by Hahn Water Resources, LLC (EDO Special Advisor) for
construction, engineering plans and oversight. The addition of a second well is an additional $69,000.
(B) Initial estimate to route water from well location to drains using piping.

(C) Rough estimate to utilize landowner property for well construction/easement. Note that lease costs may
not be applicable if the well is located on Program land.

(D) Estimated cost based on data provided by Hahn Water Resources, LLC (EDO Special Advisor).
(E) Estimated volume of pumping in preliminary analysis for one well.

(F) Estimated number of years of pumping.

(G) Estimated cost based on data provided by Hahn Water Resources, LLC (EDO Special Advisor).
(H) Based on a cost of $50 per hour for one full month (160 hrs) of personnel time.

(I) Total first year cost for one well (construction, piping to ditch, lease costs, pumping, maintenance,
personnel costs).

Next Steps
The Program will continue to refine the cost and score estimates for the pumping project

to enhance the Phelps County Canal recharge project. One well is anticipated to be
constructed on Program property and the other is anticipated to be on private land
between the Phelps County Canal and the Platte River. Further refinement of the well
locations will be considered. Revised or additional permitting through the NDNR may
need to be obtained if the project advances into implementation.

B-2.5.3 Elwood Reservoir Seepage

The Program intends to evaluate seepage in Elwood Reservoir in the CNPPID’s system
as a potential Nebraska Groundwater Recharge project. Excesses to USFWS target
flows/instream flows available in the CNPPID’s system would be delivered into Elwood
Reservoir and allowed to seep. The seepage is anticipated to accrue, in part or in full, to
Plum Creek and flow as surface water to the confluence with Platte River, downstream of
the J-2 Return. Accretions at the Platte River would be routed to Grand Island, Nebraska
and credited during shortages to USFWS target flow shortages for Program score credit.
Detailed yield and cost evaluations of this project have not been evaluated at this time.
Preliminary cost estimates range from $43 to $53 per AF of water delivered into Elwood
Reservoir under a water service agreement with the CNPPID, and estimated diversions
are approximately 500 AFY for the Program. The NDNR and the Program would likely
share the yield. The Program may work with the CNPPID and the NDNR to complete
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feasibility analysis and water service agreement negotiations in the latter years of the
First Increment.

B-3.0 Pathfinder Municipal Account

B-3.1 Project Description

The Pathfinder Modification Project recaptured 53,493 AF of permitted storage space in
Pathfinder Reservoir that was lost to sedimentation. An “Environmental Account” of
33,493 AF was established as one of the Program’s three initial state water projects. The
three initial state water projects collectively provide an average of 80,000 AFY toward
the Program’s First Increment water objective. The State of Wyoming has the exclusive
right to contract with the USBR for the use of the remaining 20,000 AF of recaptured
capacity that is referred to as the “Wyoming Account.”®® In 2011, the Program signed an
agreement®® with the WWDC to purchase a total of 38,400 AF from the Wyoming
Account as a WAP project. The purchased water represents an average of 4,800 AFY
from 2012 through 2019, available at Pathfinder Reservoir. Figure B-4 is a photograph
of construction activities in 2011.

=

Figure B-4. Pathfinder Dam ogee weir construction in 2011.

B-3.2 Yield

In both 2012 and 2013, the Program utilized the 4,800 AFY of water available under the
agreement. In 2014, the WWDC offered the Program an additional 4,800 AF, for a total
of 9,600 AF at Pathfinder Reservoir, and the Program accepted the offer. It is anticipated
that 4,800 AFY will be available in future years from 2015 through 2018. The Program
may be able enter into an additional agreement with the WWDC for additional water in
the future. The GC approved a project score of 4,000 AFY for the Pathfinder Municipal
Account Lease in 2014,

8 The Wyoming Account is also known as the Municipal Account.
*WWDO 2011
°! EDO 2014b. March 2014 GC meeting minutes.
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B-3.3 Costs

The Program paid a lump sum of $1,958,400 for the 38,400 AF under the agreement with
the WWDC in fiscal year 2012. This equates to $51 per AF of water in Pathfinder
Reservoir.

B-3.4 Next Steps

There are no additional steps for the project; it is considered complete. WWDC will
continue to provide an estimate of water available under the agreement on or before the
first day May of each year. The Executive Director of the Program, in consultation with
the EA Manager, will respond with the quantity of water the Program would like to have
released from the Wyoming Account. The water is then released in September each year,
unless an alternative release schedule is requested by the Program. The Pathfinder
Municipal Account Lease water is then routed to Lake McConaughy and entered into the
EA for subsequent release. This will continue until the Program has utilized the
purchased volume of 38,400 AF.

B-4.0 Nebraska Water Leasing: Central Platte NRD Lease

B-4.1 Project Description

The Program signed a water use lease agreement®® with the CPNRD in December 2013 to
lease transferred surface water rights and groundwater recharge in the Thirty-Mile, Cozad
and the Orchard Alfalfa Canals®™. The Program’s lease agreement is for up to 20,500
AFY through 2019 from the two sources of water:

1. Net consumptive use credit from transferred natural flow surface water rights in the
Six Mile, Cozad, Thirty-Mile, and Orchard-Alfalfa Canals. The water will be
transferred from irrigation use to instream use for the Program. The increase in
groundwater irrigation due to the transfer is accounted for in the consumptive use
analysis; therefore, the Program will purchase the “net” consumptive use credit.

2. Recharge of excess flows in the Cozad, Thirty-Mile, and Orchard-Alfalfa Canals.
The Program will purchase accretions from recharge.

The CPNRD submitted permit applications with the NDNR for excess flow
appropriations for groundwater recharge in the canals in 2011; the permits are currently
pending. The Program began purchasing lease water from recharge accretions in 2013.
The CPNRD is working on the permit application process for the surface water transfers
with the NDNR. Pending NDNR permit approval, yields from the surface water lease are
projected to be available for the Program beginning in 2015. In 2013 and 2014, the
CPNRD completed work to improve the canals and installed new structures and
measuring devices for use in the surface water transfers and groundwater recharge
operations.

% CPNRD 2013

% The CPNRD has lease agreements with Thirty-Mile Canal Company (Thirty-Mile Canal), the Cozad
Ditch Company (Cozad Canal) and the Southside Irrigation Company (Orchard-Alfalfa Canal) for use of
the canals. The CPNRD also bought out the water rights in the Six Mile Canal from landowners.
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B-4.2 Yield

The lease agreement is for a volume of water not to exceed 20,500 AF annually, assumed
to be at the project location, from a combination of the transferred surface water rights
and the groundwater recharge accretions. The CPNRD will offer the Program at least 50
percent of the yields from each project, per the agreement. The CPNRD will provide
water quantifications as the monthly net effect at the river, resulting in fully consumable
water for Program use. The consumptive use credit will be diverted into the canals and
returned to the river via a return structure with a measurement device. This project has
not been assigned a score towards the First Increment milestone at this time; however, a
score is anticipated to be assigned in 2015.

B-4.3 Costs

The transferred surface water consumptive use credit and the excess flow recharge
accretions under the current lease agreement are priced at the same rate. The 2015 surface
water cost is estimated at $40%* per AF of consumptive use credit returned to the river.
The cost for recharged water began at $35 per AF in 2013 and has increased at a rate of
7.5 percent per year, to approximately $40 in 2015. Billing will be based on the volume
of water provided to the Program in a given calendar year, based on the CPNRD’s
estimates. In 2013 and 2014, the Program expended $56,000 for recharge water
accretions from the CPNRD water leasing project.

B-4.4 Next Steps

The CPNRD will continue to work on permitting with the NDNR for both the surface
water rights and groundwater recharge operations. The CPNRD is also working on the
development of potential recharge ponds to enhance the project and water accounting
forms. The Program will also work with the CPNRD to determine appropriate costs for
transferred surface water. It is anticipated that the Program will begin the score analysis
for this project in 2015.

B-5.0 Net Controllable Conserved Water (No Cost)

B-5.1 Project Description

Net Controllable Conserved Water (NCCW) (tier 1) is water saved within the CNPPID
system through the implementation of a combination of conservation measures for canal
distribution and delivery, on-farm changes in irrigation, and optimal reservoir operations.
The saved water from conservation activities is stored in Lake McConaughy (due to the
conservation measures, the water does not need to be released and remains in storage).
These activities were completed to comply with the CNPPID’s agreement with the
National Wildlife Federation to provide reductions to average annual diversions of
surface water. The CNPPID’s FERC license requires that the portion of the NCCW that
resulted from a grant with the USBR is added to the EA in Lake McConaughy on
October 1 each year at no cost to the Program.

% Note that a revised cost of $150 per AF for consumptive use credit for transferred surface water was
utilized by the Program for budget projections, beginning in 2015. The contract may be renegotiated with a
price increase.
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1968  B-5.2 Yield

1969  The yield from the No Cost NCCW is approximately 314 AFY at Lake McConaughy,
1970  and this amount has been actively entered into the EA for the Program since Water Year
1971  2001. The project has not been officially scored for the Program, but modeling

1972 completed for the 2009 WAP Update® estimated project yields of 217-300 AFY at the
1973  associated habitat. The range of yield was derived based on varying assumptions of
1974  losses in the reaches of the North Platte River and Platte River downstream of Lake
1975  McConaughy. The 2009 WAP Update further states that “This portion of water is

1976  anticipated to be available through the Program First Increment, but will eventually be
1977  retired as the lifecycles of the associated project mature and yields drop off.”

% EDO and WAC 2010
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1981  Future projects are scheduled for feasibility studies in the latter years of the First

1982  Increment from 2015 through 2019. After evaluating the results of project feasibility,
1983  yield and cost information, the Program will decide whether these projects shall be
1984  implemented and credited towards the First Increment objective and WAP milestone or
1985  whether these projects shall be considered inactive for the remainder of the First

1986  Increment. Inactive projects will not be further pursued.

1987

1988  The evaluations for most tier 1 projects have been completed, except for the Colorado
1989  Groundwater Management (Tamarack I11) project, which will be evaluated in the

1990  remaining years of the First Increment. The future tier 2 projects scheduled for

1991  evaluation from 2015 through 2019 are Nebraska Water Leasing and Acquisitions,
1992  Nebraska Groundwater Management, and Water Management Incentives. There are no
1993  tier 3 projects scheduled for evaluation from 2015 through 2019, as all of the tier 3
1994  projects are considered inactive.

1995 C-1.0 Nebraska Water Leasing: NPPD Lease

1996 C-1.1 Project Description

1997  The NPPD proposes to temporarily transfer the consumptive use portion of the natural
1998  flow available from 886.5 relinquished acres under the Dawson Canal Water

1999  Appropriation D-622 to an instream use for the Program. Irrigators have willingly

2000 relinquished these surface water rights to the NPPD. The NPPD filed for a temporary
2001  change of appropriation permit with the NDNR in July 2013. The permit application
2002  requested a temporary change from irrigation to instream use for 6 years from May 14,
2003 2014 through 2019 at a rate of a maximum of 7.6 cfs up to a maximum of 761 AFY.
2004  Based on the NPPD’s analysis of water right availability data from 2001 through 2013,
2005 the transfer will yield an average annual consumptive use volume of 718 AF. The

2006  Program submitted a letter of support for the temporary change of use that was included
2007  with the permit application.

2008

2009  The NPPD filed an amendment to the application in May 2014 and the permit application
2010  status is currently pending. For this water leasing project, the NPPD intends to continue
2011  diverting Appropriation D-622 into the Dawson County Canal and then return the

2012  consumptive use portion to the Platte River. The yield will be available for the Program
2013  just downstream of the Dawson County Canal headgate, at a return flow station that will
2014  Dbe constructed after the permit is approved.

2015 C-1.2 Yield

2016  The yield of the project estimated by the NPPD is an average of 718 AFY of consumptive
2017  use credit with a maximum of 761 AFY of consumptive use credit at the project location.
2018  This estimate is based on 2001-2013 data on water availability. The maximum yield

2019  estimate calculation is shown in Table C-1, provided by the NPPD.
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Table C-1. Summary of the NPPD lease maximum yield estimate.

(A) (B) © (D) (E)
Weighted Average Natural Flow Max Volume of
Transferred CIR Proportion of CIR Water for Transfer
Acres [inches/acre] Natural Flow [inches/acre] [AF]
886.5 111 93% 10.3 761

(A) Relinquished acres historically irrigated with surface water.

(B) Average based on cropping patterns in the canal area and CIR values from the Platte River Cooperative
Hydrology Study (COHYST).

(C) Proportion of natural flow diverted into the canal (the remaining 7 percent is storage water, which will
not be transferred).

(D) Natural Flow CIR = Columns (B x C).

(E) Transfer Volume = Columns (A x D) + 12 inches/foot.

*CIR = Crop Irrigation Requirement

C-1.3 Costs

The NPPD lease cost per AF is based on a projected maximum cost estimate completed
by the EDO. There are potentially two cost considerations in the per AF cost estimate:
(1). Cost associated with the consumptive use credit for relinquished surface water with
the NPPD, and (2). Cost associated with offsets to mitigate increased groundwater
irrigation on relinquished surface water lands.

For the consumptive use credit cost estimate, the EDO multiplied the crop irrigation
requirement (CIR) per acre by the NPPD’s initial asking price of $160 per acre of
cropland. The CIR value was calculated by NPPD as 10.3 inches/acre. This is based on
a weighted average canal area CIR of 11.1 inches/acre multiplied by 93% percent, which
is the estimated proportion of natural flow in the canal (storage water will not be
transferred). The EDO divided the $160/acre by (10.3 inches/12 inches per foot) to
obtain an estimated water leasing cost for the consumptive use portion, which equates to
a unit cost of approximately $190 per AF of consumptive use credit, with an estimated
3.4 percent annual cost escalation after the first year of operations. A final price will be
determined during the water lease negotiations when a final agreement is signed between
the Program and the NPPD.

The second potential cost consideration is for offset water to mitigate depletions to the
Platte River basin due to increased groundwater irrigation on relinquished surface water
lands. The NDNR has suggested the lease entity or the Program should be responsible
for mitigating any increase in depletions from transferring the surface irrigation water to
instream uses. It is assumed the Program will lease water to offset these depletions;
although, the consumptive use credit in the NPPD lease agreement could also be utilized
to mitigate offsets. The Program intends to lease recharge accretions from the CPNRD
recharge operations on the Thirty Mile, Cozad and Orchard-Alfalfa Canals, described in
Appendix B (Section B-4.0) of this document. The cost for offset water is estimated at
$40 per AF in 2015, escalating at 7.5 percent per year thereafter, based on the Program’s
existing lease agreement the CPNRD for recharge accretions. During excesses to target
and instream flows, the Program assumes offsets will not be required.
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C-1.4 Next Steps

The Program will work with the NPPD towards negotiating an agreement to lease the
transferred surface water for instream use, which will require approval by the GC.
Assuming the GC approves a lease agreement with the NPPD, it is anticipated the
Program will work with the CPNRD to lease recharge credits to offset any depletions
created by an increase in groundwater pumping on lands previously irrigated by the
transferred surface water rights. The CPNRD and the Program will complete the
calculations to determine the groundwater depletions and required offset volume. The
NPPD will continue to work with the NDNR to permit the surface water transfer and will
also construct the required equipment and measuring devices once the transfer has been
approved. After the lease agreements are in place, the Program will score the project
towards the First Increment water objective and WAP milestone.

C-2.0 Nebraska Water Leasing: CNPPID Storage Lease

C-2.1 Project Description

The CNPPID has a water leasing option for storage water in Lake McConaughy. The
Program would enter into an agreement with the CNPPID to lease water from
appropriation A-2374 in Lake McConaughy®®, which would be transferred into the
Program’s EA for subsequent release during shortages or for other Program uses. A
long-term draft water service agreement has been proposed between the CNPPID and the
Program. The ability to transfer leased water into the EA allows the Program to control
the releases to critical periods for the species. It also allows the water to be utilized for
SDHF releases.

C-2.2 Yield

The annual yield of storage water may change from year to year based on the volume of
storage water the CNPPID is willing to offer in any given year. Based on the draft
permanent water service agreement®’, the CNPPID would notify the Program on May 1
each year as to the volume of water available for lease and the Program would request the
desired amount by August 1%. The EDO estimates an average annual volume of 3,900
AFY (and up to a maximum of 5,000 AFY) through the end of the First Increment,
although the amount offered to the Program will fluctuate annually, based on the volume
of water the CNPPID is willing to lease. This volume is assumed to be the yield at Lake
McConaughy.

C-2.3 Costs

The proposed cost per AF of leased water in the draft water service agreement is $250
beginning in 2015 and escalating at 4 percent per year.

C-2.4 Next Steps
The Program will work with the CNPPID to finalize a water service agreement and
complete the required permitting through the NDNR, if required. The project will then be

% Some of the water for this lease could come from, though may not necessarily come from, water that was
available for the NCCW option (see Section 4.2.1 and Section D-2.0).
" CNPPID 2014b
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scored by the Scoring Subcommittee, in coordination with the EDO, and the results will
be presented to the GC for approval.

C-3.0 Nebraska Water Leasing: CNPPID System Irrigator Leases

C-3.1 Project Description

The irrigator leases under the CNPPID’s system would be with individual irrigators
interested in temporarily leasing their surface water rights to the Program. The storage
water needed to serve those irrigators would no longer be released from storage in Lake
McConaughy for irrigation purposes, but would remain in Lake McConaughy and
transferred into the EA for the Program. The consumptive use portion of the leased water
rights would be available for Program uses and the return flows associated with the water
rights may be maintained through releases from the EA. The CNPPID would manage the
processes and operations of the individual lease agreements. The surface water irrigators
may switch to groundwater for irrigation; therefore, the Program will evaluate leasing
additional water to offset new depletions, or may utilize the net effect of the water right
and account for depletions in the consumptive use estimate. As an alternative to
groundwater, irrigators may choose to convert to dryland farming.

C-3.2 Yield

It is anticipated the Program could lease an average of 3,800 AFY through the First
Increment (and up to a maximum of 5,000 AFY), as a preliminary estimate. The yield
available for the Program will change from year to year, based on the amount of willing
lessors. The available consumptive use credit and potential increased groundwater
depletions will be estimated by the Program, in conjunction with the CNPPID, the Tri-
Basin NRD, and the NDNR. It is assumed this yield projection will be available at Lake
McConaughy.

C-3.3 Costs

The cost per AF of the surface water in the CNPPID’s system includes two pieces: the
cost associated with leasing the consumptive use portion from individual irrigators and
the cost associated with offsetting increased depletions from groundwater irrigation,
similar to the cost components listed in the NPPD lease described in Appendix C (Section
C-1.0). It was assumed the lease cost for consumptive use credit would be $150 per AF
beginning in 2015 and increase at a rate of 4 percent per year, based on the initial
estimate by the EDO Special Advisor in economics, George Oamek.

The second cost consideration is for offset water to cover depletions from increased
groundwater irrigation on leased surface water lands. It is anticipated the Program will
provide the offsets for the lease agreements, although the consumptive use credit from the
surface water leases could also be utilized to offset depletions. The most likely source of
offset water will be from the CPNRD’s groundwater recharge projects on the Thirty Mile,
Cozad and Orchard-Alfalfa Canals, described in Appendix B (Section B-4.0) of this
document. The CPNRD recharged water lease cost is $40 per AF beginning in 2015 and
escalating at 7.5 percent per year, based on the Program’s existing agreement with the
CPNRD (for recharged water as a WAP project). It is assumed the Program will not be
required to offset depletions during excesses to target and instream flows.
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C-3.4 Next Steps

The Program and the CNPPID will identify interested parties for water leasing
opportunities. The Program will further evaluate the water values based on crop prices in
the CNPPID’s service area for use in negotiations with individual irrigators. The surface
water rights consumptive use credit and the potential offsets for increased groundwater
depletions will be analyzed. The Program will work with the CPNRD and the CNPPID
to evaluate both the surface water rights and any new groundwater irrigation on those
lands. The permitting requirements through the NDNR for the transferred surface water
rights will be explored and the appropriate permit(s) will be obtained. After the project is
active and lease agreements have been executed, the Program will work towards
approving a score for water leases under the CNPPID system towards the First Increment
WAP milestone.

C-4.0 Nebraska Water Leasing: North Platte NRD Irrigator Leases and
Acquisition

C-4.1 Project Description

The NPNRD potential acquisition opportunity could be either temporary leasing or
permanent acquisition of surface water and/or groundwater with individual irrigators or
irrigation districts within the NPNRD. Surface water in the NPNRD would benefit the
Program as water would be available in the North Platte River and could be controlled in
Lake McConaughy. The consumptive use credit from the surface water rights would be
entered into the EA and released for target flow shortages or other Program purposes;
therefore, all of the consumptive use credit could be controlled and subsequently utilized
by the Program. The return flow associated with the water rights will be maintained in
the river. At this time, it is assumed irrigators will switch to dry land farming or will “dry
up” their land and cease irrigation; therefore, there are no increased groundwater
depletions or offsets required.

C-4.2 Yield

The lease agreements and historical consumptive use evaluations would be managed by
the NPNRD. The yield estimate provided in this section is a preliminary estimate utilized
by the EDO for planning purposes. Actual yields available for lease by the Program will
be based on a free-market system and will vary throughout the remaining years in the
First Increment. The estimated yield is an average of approximately 3,700 AFY of
consumptive use credit (and up to a maximum of 5,000 AFY), available at the project
locations; however, the actual annual yields will fluctuate from year to year. The leased
water will be available on the North Platte River above Lake McConaughy and will be
added to the Program’s EA. The collective yield of water leases will be further explored
in the upcoming years.

C-4.3 Costs

The cost would be on a free-market system with willing lessors (or sellers). Based on an
evaluation by the EDQO’s Special Advisor in economics, the estimated cost is $200 per
AF of consumptive use credit, increasing by an estimated 3 percent per year after 2015.
This is based on crop prices in the area.
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C-4.4 Next Steps

The Program is currently working with the NPNRD to explore potential leasing
opportunities with interested parties. If interested parties are identified, the Program will
work with the NPNRD to calculate the consumptive use credit of the water rights
available for lease. The Program will also negotiate water right prices with the lessors (or
sellers) and install any necessary new measuring and recording equipment to allow the
transfer to occur. The Program will score the water leasing projects towards the First
Increment milestone, assuming the GC agrees to move forward with leases in the
NPNRD.

C-5.0 Nebraska Water Acquisition: Surface Water in the CPNRD

C-5.1 Project Description

The Program has an opportunity to purchase 40 AF of surface water from an irrigator in
the CPNRD. This is a new project in the 2014 WAP Update that has not been included in
previous WAPs. The surface water right is from a tributary to the Platte River, located
near Lexington, Nebraska, and would benefit the Program’s full habitat reach. The water
would be transferred from irrigation use to instream use for Program purposes through a
permit with the NDNR. The irrigator would switch to groundwater as the source of
supply; therefore, the net effects of the replacement pumping will be factored into the
yield. The net effect consumptive use credit would be a permanent source of water for
the Program. The CPNRD will aid the Program in estimating the surface water credit and
serve as the lead on the negotiations and transactional aspects of the acquisition with the
irrigator. Additional water acquisition transactions may be available in the future, but no
other specific opportunities have been identified at this time.

C-5.2 Yield

The yield of the water right, identified in the previous paragraph, has been estimated by
the CPNRD as 40 AFY, which represents the net consumptive use credit. The net
consumptive use credit is considered the usable credit after accounting for increased
groundwater depletions from switching from surface water to groundwater irrigation.
This is the yield at the project location. There may be additional water acquisition
opportunities similar to this in the future; however, the yields associated with those
projects are unknown.

C-5.3 Costs

The price of the surface water right described in the previous sections is $2,500 per AF of
estimated net consumptive use credit, plus a one-time transaction fee of 10 percent. This
equates to a total cost of $110,000 for the acquisition. There are no other water
acquisitions identified at this time.

C-5.4 Next Steps

The Program will work with the irrigator selling the water right, the CPNRD and the
NDNR to determine the net consumptive use credit and the permitting requirements to
transfer the water from irrigation to instream use for the Program. A purchase agreement
has been drafted and will be reviewed by the EDO’s Special Advisor in economics and
the GC. After a transfer agreement is in place, the GC will assign a score to the project.
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The Program will continue to explore additional opportunities to acquire water in the
future.

C-6.0 Nebraska Groundwater Management

C-6.1 Project Description

Groundwater management can be accomplished through various projects including active
groundwater pumping from high groundwater areas, passive lowering of the groundwater
table, switching from surface water to groundwater irrigation, or a conjunctive use project
under the CNPPID system. The 2009 WAP Update identified new groundwater
management concepts (Tier 2) for the Dry Creek/Fort Kearney Cutoffs referenced in the
2000 Reconnaissance-Level WAP. Two projects have been evaluated for groundwater
management since that time: the Funk Lagoon (identified in both previous WAPS) and a
dewatering project with an individual landowner under the Phelps County Canal. The
Program anticipates continuing to evaluate Groundwater Management projects for
potential implementation. Groundwater Management projects may also overlap with
Groundwater Recharge or Water Leasing WAP projects in the future.

C-6.1.1 Funk Lagoon

The Funk Lagoon was evaluated as a Nebraska Groundwater Management project in
2013 and 2014. The Funk Lagoon is a series of basins that fill with water from runoff
and precipitation, located in the Tri-Basin NRD south of Kearney, Nebraska. The
property is located just north of the Phelps County Canal, which can be used to provide a
water supply to the lagoon. The Funk Lagoon property is owned by the USFWS and
managed by the Rainwater Basin Wetland Management District as waterfowl habitat.
The Program worked with the Rainwater Basin Wetland Management District and the
CNPPID in 2013 to divert water into Funk Lagoon for groundwater testing. The
CNPPID delivered approximately 2,050 AF of excess flows in 2013 to supply the Funk
Lagoon, per a water service agreement® with the Program in September 2013. The
Program collected groundwater level data from four monitoring wells equipped with
measuring and recording devices in the area.

The EDO and the Special Advisor in hydrogeology, William Hahn, identified various
project concepts to utilize the Funk Lagoon as a WAP project. The initial concept
consisted of retiming leased water from the CNPPID in the Funk Lagoon with subsequent
releases to reduce shortages to USFWS target flows by retiming flows. The natural
runoff in the Funk Lagoon could also be used to reduce shortages to target flows. Other
groundwater management techniques could also be evaluated. For the initial work
completed in 2013 and 2014, the Program focused on monitoring groundwater levels and
seepage impacts in the vicinity.

C-6.1.2 Dewatering with Individual Landowner

A dewatering project with a landowner under the Phelps County Canal was briefly
reviewed in 2012. The landowner was interested in working with the Program to dewater
high groundwater on an irrigated parcel of land between the canal and the Platte River.

% CNPPID 2013b
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The EDO and the Special Advisor in hydrogeology reviewed the project concept and
ultimately determined it was not likely a favorable project based on several factors,
including the timing of groundwater pumping and the yield. The project wasn’t
considered further.

No additional Nebraska Groundwater Management projects have been identified at this
time; however, there may be future opportunities to cosponsor projects with the
Rainwater Basin Wetland Management District. The Program intends to continue
evaluation of Funk Lagoon concepts and identifying other options for Groundwater
Management projects in the central Platte River region.

C-6.2 Yield

The estimated project yield has not been updated since the 2009 WAP Update. The
Program’s yield was previously estimated at 1,400 AFY at the associated habitat.

C-6.3 Costs

The costs to implement Groundwater Management projects have not been updated since
the 2000 Reconnaissance-Level WAP. The maximum estimated cost for Groundwater
Management projects identified in the 2000 WAP is $590,000 in capital costs plus
additional costs for operation and maintenance of projects. This is associated with a
consumptive use volume of 1,400 AFY at the habitat location.

The Program expended approximately $47,000 in 2013 for the study of the Funk Lagoon.
The expenditures included water delivery costs with the CNPPID and equipment for four
monitoring wells to track groundwater levels in the vicinity of Funk Lagoon. The wells
are owned by the CNPPID and each well was equipped with continuous measuring and
recording devices. The unit cost described in the water service agreement with the
CNPPID was $25/AF of water delivered from the Phelps County Canal to the Funk
Lagoon. The Rainwater Basin Wetland Management District cosponsored the Funk
Lagoon project and paid 20% of the lease cost. The CNPPID delivered approximately
2,050 AF into Funk Lagoon in September and October of 2013 during excesses to target
and instream flows.

C-6.4 Next Steps

The Program will continue to explore options with the Rainwater Basin Wetland
Management District to cosponsor Groundwater Management Projects in the Central
Platte River basin. Data collected from monitoring wells at the Funk Lagoon in 2013 will
be evaluated and the project concept may be reconsidered in the future. At the November
2013 Finance Committee meeting, the Funk Lagoon project was tentatively removed
from the WAP budget for the First Increment, but if further investigation demonstrates
sufficient potential, it may be reinstated.

C-7.0 Colorado Groundwater Management (Tamarack III)

C-7.1 Project Description

Tamarack 11 is a potential extension of the existing Tamarack | and Il projects in eastern
Colorado. Tamarack I11 would retime excess flows through aquifer recharge in the lower
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South Platte River. Tamarack I is one of the Program’s three initial state water projects
and Tamarack 11 is utilized by the State of Colorado to offset depletions under the
Colorado’s New Depletions Plan. Tamarack 111 would use the existing Tamarack | and 11
infrastructure. During times of excesses in the river, surface water would be diverted
directly from the South Platte River via canals or wells located adjacent to the river, and
delivered to recharge sites.

The recharge sites are varying distances from the river to allow accretions to reach the
river at different time periods. Colorado’s water needs under the Tamarack project will
be met prior to utilizing the accretions as a WAP project for the Program, as determined
by Colorado. The recharged water accreting to the Platte River that exceeds the needs of
Colorado in the first two phases of Tamarack would be credited to the Program score
during shortages to USFWS target flows.

C-7.2 Yield

There have not been any project yield evaluations since the 2009 WAP Update and the
2000 Reconnaissance-Level WAP. The estimated yield in the previous WAPs is 17,000
AF of reduction to USFWS target flow shortages, based on historical hydrology of
excesses flows. The Program has reduced this projection for budgeting purposes to
approximately 10,000 AFY in the habitat reach; however, this estimate is subject to
change.

Colorado completed a water availability study to evaluate the impact of the dry years in
the 2000s on excesses available on the South Platte River. Based on this evaluation, it
was estimated that between 2007 and 2013, only 37 percent of the months during the
December through March period had excesses. This is lower than the historical period of
1947 through 1994%°, which showed 59 percent of months with excesses during the
December through March period. The reduction in available excess flows has limited the
diversions into the Tamarack | project, and will impact the development of Tamarack 111
as a WAP project. In 2013, six additional wells were drilled for Tamarack | to increase
the yield of the project to meet the goal of approximately 10,000 AFY. As shown in
annual reports from Colorado, the Tamarack 11 recharge projection is adequately
replacing depletions in river flows from current and projected Colorado population
growth.

C-7.3 Costs

There have not been any project updates since the 2009 WAP Update and the 2000
Reconnaissance-Level WAP. The estimated cost remains $45 per AF of retimed water
for the Program. Additional infrastructure costs for the Tamarack I11 project will be
completed by the State of Colorado and/or the South Platte Water Related Activities
Program (SPWRAP), which is a non-profit group for water users working with the State
of Colorado to meet water obligations under the Program. The lease costs with Colorado
and SPWRAP will be negotiated to determine a final cost per AF of retimed water.

% The Tamarack | estimated yield is based on the 1947 through 1994 period.
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C-7.4 Next Steps

The Program will work with the State of Colorado to determine the feasibility of the
project, and the yield and costs associated with Tamarack Ill. An agreement between the
Program and the State of Colorado/ SPWRAP may be negotiated and executed to lease
Tamarack 111 water as a future WAP project.

C-8.0 Water Management Incentives

C-8.1 Project Description

Water Management Incentives projects consist primarily of programs resulting in
reductions in consumptive use, or in the case of on-farm changes in irrigation techniques,
reductions in return flows that do not return to the Platte River above the associated
habitat. The programs evaluated in the 2000 Reconnaissance-Level WAP assumed the
water rights involved with Water Management Incentives projects are dependent on
storage rights in Lake McConaughy. An irrigation district or individual irrigators with
storage rights in Lake McConaughy will be paid to reduce their irrigation diversions
through conservation cropping, deficit irrigation, land fallowing or changes in irrigation
techniques. The reduction in consumptive use would be added to the Lake McConaughy
EA when storage space is available, and subsequently released during times of shortages
at the associated habitat.

C-8.2 Yield

The yield has not been updated since the 2000 Reconnaissance-Level WAP and the 2009
WAP Update. The estimated yield is approximately 7,000 AFY at the associated habitat
for one or a combination of the projects. For the purpose of future budgeting, the ED
Office reduced this volume to approximately 3,000 AFY at the project location. Yield
estimates will be further refined in the future as water management incentive projects are
identified.

C-8.3 Costs

The cost has not been updated since the 2000 Reconnaissance-Level WAP and the 2009
WAP Update. The 2000 Reconnaissance-Level WAP lists unit costs at approximately
$80-$217 per AF of consumptive use credit saved. As a preliminary estimate for the
2014 WAP Update, the cost is estimated to be approximately $200 per AF of water at the
project location.

C-8.4 Next Steps

The Program will work with irrigation districts to determine if there opportunities for
Water Management Incentives projects. If opportunities exist, the Program in conjunction
with any project sponsors, will estimate the saved water available at Lake McConaughy
for transfer into the EA. The EDO will continue to evaluate information regarding
cooperative efforts to incentivize water conservation technology and management
techniques in agriculture to assist in prioritizing methods that are both cost-effective and
likely to succeed in Nebraska. As projects are identified, the Program will work with the
Special Advisor in economics to determine appropriate unit costs to lease or purchase
saved water in the various reaches of the river. The necessary permitting requirements
will be completed and obtained through the NDNR, if necessary.
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Inactive projects have been conceptually and/or financially evaluated for feasibility;
however, the Program decided not to pursue implementation of these projects during the
First Increment. Tier 3 WAP projects are also included in this section as they are not
anticipated to be active during the First Increment. The inactive projects in this section
are not anticipated to move forward into implementation or provide a score towards
fulfilling the Program’s First Increment objective or WAP milestone.

D-1.0 Elm Creek Reregulating Reservoir

D-1.1 Project Description

A feasibility study'® was completed in 2011 for the EIm Creek Reregulating Reservoir
project (tier 1) in Dawson and Buffalo Counties, Nebraska. The optimal scenario
identified in the feasibility study incorporated a combination of pumping wells for winter
storage and capturing summer excess flows in the reregulating reservoir. The optimal
alternative included the following design concepts:

Water Supply Source:
e Non-winter operations: Platte River excesses to target flows (and instream flows)
diverted into the Dawson County Canal with an increased capacity of 125 cfs
(divert excesses March 1 through November 15).
e Winter operations: Water pumped from groundwater wells with 70 cfs pump
capacity along Dawson County Canal (pump groundwater as supply September 1
through May 1).

Reservoir Capacity (two options):
e Beneficial storage volume of 19,850 AF to obtain the 38,000 AF yield.
e Beneficial storage volume of 12,000 AF produces a lower yield, but the per AF
cost remains relatively the same for both capacities (total cost changes with size).

Channel Conveyance Capacity:
e Reservoir releases of 1,000 cfs or less provide the lowest life cycle cost with
optimal releases at 700 to 800 cfs (capacity of 1,000 cfs will require improvement
costs for channel capacity and flood protection measures).

D-1.2 Yield & Costs

The optimal alternative of the 33 scenarios presented in the feasibility study provided
both the highest reservoir release to target flow shortages of approximately 38,000 AFY
and the lowest life cycle cost of $37 per AF. The yield is associated with the storage
volume capacity of 19,850 AF and is an estimate of releases from the reservoir (not the
score). The total reservoir cost was approximately $70 million and included canal
improvements, groundwater pumping and 50-year operational costs. The Program
expended approximately $290,000 in 2009 and 2010 on the feasibility study, which was
coordinated with the CPNRD.

190 Olsson Associates 2011
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D-1.3 Recommendations

In 2011, the WAC was presented with the results in April 2011 from the feasibility
study*® completed on the EIm Creek Reregulating Reservoir. The WAC’s opinion was
not favorable towards the project based on the cost per unit yield and operational
difficulties associated with providing inflows to the reservoir. The GC was presented
with the WAC’s comments at the June 2011 meeting and the GC agreed to not move
forward pursing the reservoir project’®?. The Program’s water budget is not sufficient for
multiple reservoir projects and the J-2 Regulating Reservoirs project was selected as the
preferred alternative from a yield, operational, and cost standpoint.

D-2.0 Net Controllable Conserved Water (Purchased)

D-2.1 Project Description

Net Controllable Conserved Water (NCCW) (tier 1) is water saved within the CNPPID
system through the implementation of a combination of conservation measures for canal
distribution and delivery, on-farm changes in irrigation, and optimal reservoir operations.
The saved water from conservation activities is stored in Lake McConaughy (due to the
conservation measures, the water does not need to be released and remains in storage).
These activities were completed to comply with the CNPPID’s agreement with the
National Wildlife Federation to provide reductions to average annual diversions of
surface water. The CNPPID’s FERC license required the CNPPID to offer the NCCW to
the Program at the average cost to the CNPPID and its customers to develop.

D-2.2 Yield & Costs

The estimated yield of the project for purchased NCCW is 10,586 AFY at Lake
McConaughy (this does not include the no-cost NCCW). Consistent with its FERC
license obligation, the CNPPID made an initial offer to the Program on March 4, 2013
with subsequent offers made on September 5, 2013 and December 2, 2013. The NCCW
final offer dated December 2, 2013 was for 10,586 AFY at Lake McConaughy at a total
annual cost of $3,351,830 in 2014 and escalating to $5,030,022 by 2037. There was an
option to purchase a lesser amount at a pro-rated cost; however, the offer required the
Program to pay for a set volume of water each year, regardless if that volume was
available in Lake McConaughy in any given year.

D-2.3 Recommendations

The GC did not accept the offers due to the high unit cost and the required upfront
payment for the total volume of water purchased through 2038, which would have been
$57,922,300 for the full 10,586 AFY. This upfront cost would not fit within the Water
Plan budget, considering the J-2 Regulating Reservoirs project was approved and utilizes
the majority of the WAP budget. The GC removed this WAP project from future
Program activities in 2013'%. This project is considered inactive for the remainder of the
First Increment, unless other terms for an agreement different from those required by the
CNPPID’s FERC license can be negotiated with the CNPPID. Alternately, conserved
water retained in the CNPPID’s account in Lake McConaughy could be a source of water

1% Olsson Associates 2011
192 EDO 2011a,b. June 2011 GC meeting minutes and July 2011 WAC meeting minutes.
193 EDO 2014a. December 2013 GC meeting minutes.
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for a storage lease with the CNPPID as described in Section 4.2.2 and Appendix C
(Section C-2.0).

D-3.0 Glendo Reservoir

D-3.1 Project Description

Glendo Reservoir (tier 1) is on the North Platte River southeast of the town of Glendo,
Wyoming. Inthe 2000 Reconnaissance-Level WAP, it was anticipated that an
amendment to the 1953 Order Modifying and Supplementing the North Platte Decree
would allow the use of Glendo storage water as a component of the Program. The Final
2001 Settlement Stipulation for the Nebraska v. Wyoming lawsuit modified the original
1945 North Platte Decree (as amended in the 1953 Modified Decree). The provisions in
the stipulation (Exhibits 10 and 11) required Wyoming to provide replacement water for
depletions to the North Platte River from wells and tributaries from the Whalen Diversion
Dam to the state line reach. Wyoming’s allocation of Glendo storage water is needed to
meet all or a portion of the replacement water obligations described above; therefore,
Wyoming’s allocation of Glendo storage water is no longer directly available for
Program uses.

Although Wyoming’s allocation is likely not available for the Program during the First
Increment, there may still be future opportunities for the Program to utilize stored water
in Glendo Reservoir. InJanuary 2015, Governor Mead proposed a water strategy for
Wyoming that included a water management initiative in Glendo Reservoir, referred to as
the Glendo Reservoir Full Utilization Project. The project will seek federal authorization
to reallocate a portion of the flood control pool managed by the U.S. Army Corps of
Engineers for other operational uses'®. It is unknown at this time whether the Program
would be able to utilize the reallocated storage; however, the Program intends to stay
informed on the progression of this project.

D-3.2 Yield & Costs

There have not been any updates since the 2009 WAP Update. This project is considered
inactive and is not anticipated to yield water for the Program’s First Increment milestone.
The yield estimate in the 2000 Reconnaissance-Level WAP was approximately 2,650
AFY at Glendo Reservoir with unit costs ranging from $5 to $75 per AF.

D-3.3 Recommendations

Wyoming’s allocation of Glendo Reservoir storage water is no longer available for use
by the Program. This project is considered inactive through the First Increment.

D-4.0 Power Interference

The Power Interference project (tier 3) entails paying hydroelectric generators to modify
the release of water through the hydropower turbines for Program benefits. The

modifications could include changes in timing of generation or bypassing water in order
to reduce target flows shortages in the habitat reach. Projects may involve the CNPPID
system or the NPPD system. There are no updates from the 2000 Reconnaissance-Level

104 Mead 2015
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WAP and the 2009 WAP Update. This project is not currently included in the budget
estimate for the First Increment and is considered inactive.

D-5.0 LaPrele Reservoir

LaPrele Reservoir (tier 3) is located on LaPrele Creek approximately 13 miles upstream
of the confluence with the North Platte River. This potential WAP project assumes the
Program could lease approximately 5,000 AF of storage in the reservoir that is available
to the Panhandle Eastern Pipeline Company (PEPL). The PEPL’s share of reservoir
storage is limited by the yield of its share and the conditions under which water may be
put to beneficial use in the context of the Program. There are no updates from the 2000
Reconnaissance-Level WAP and the 2009 WAP Update. This project is not currently
included in the budget estimate for the First Increment and is considered inactive.

D-6.0 Wyoming Water Leasing

Water leasing in Wyoming (tier 3) would entail temporary lease agreements with
irrigators or irrigation districts that voluntarily lease the consumptive use credit of their
water rights. The 2000 Reconnaissance-Level WAP assumed the leases would be
dependent on storage rights. The existing requirement for legislative approval to allow
export of water from Wyoming creates a significant obstacle to this potential source of
supply. The Program will continue to monitor the advancement of any changes in
legislation and work under the existing rules should opportunities arise. There are
currently no updates from the 2000 Reconnaissance-Level WAP and the 2009 WAP
Update. This project is not currently included in the budget estimate for the First
Increment and is considered inactive.
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PRRIP — ED OFFICE DRAFT 05/22/2015

TO: GOVERNANCE COMMITTEE (GC)
FROM: EXECUTIVE DIRECTOR’S OFFICE (ED OFFICE)

SUBJECT: SUMMARY OF PROPOSED PILOT FOR GROUNDWATER PUMPING TO
INCREASE EFFICIENCY OF PHELPS COUNTY CANAL RECHARGE
PROJECT

DATE: MAY 22, 2015

l. INTRODUCTION

The Platte River Recovery Implementation Program (Program) is evaluating a potential
groundwater pumping pilot project to retime its portion of the Phelps County Canal Groundwater
Recharge project water accretions. The Program would pump recharged water in the aquifer
directly to the river during shortages to U.S. Fish and Wildlife Service (USFWS) target flows to
increase the groundwater recharge project score’. The Phelps County Canal Groundwater
Recharge project is a Water Action Plan (WAP) project that has been operational since 2011 and
utilizes excess flows in the Central Nebraska Public Power and Irrigation District’s (CNPPID)
system.

The ED Office is proposing to initiate a groundwater pumping pilot project under the Phelps
County Canal in 2015 (or 2016, pending permit approvals), and is requesting feedback from the
GC. Specifically, the ED Office is requesting the GC approve implementation of a pilot project
beginning in the summer of 2015. This groundwater pumping concept was initially discussed at
the August 2014 Water Advisory Committee (WAC)? meeting and further discussed at the
February and May 2015 WAC meetings. At the May 2015 meeting, the WAC members
motioned to recommend the pilot project to the GC and all members were in favor. None of the
WAC members voiced objections. This memorandum outlines the pilot project concept and
preliminary score and cost estimates. The memorandum was completed with support from Hahn
Water Resources, LLC (Special Advisor to the ED Office in hydrogeology).

1. BACKGROUND

The GC accepted a score for the Phelps County Canal Groundwater Recharge project at the
December 2013 meeting, based on the Program’s 50% interest in the project under the temporary
agreements with the CNPPID. The draft permanent water service agreement with the CNPPID is
for a Program interest of 75% of the project, which equates to a score for the Program of 2,700
acre-feet per year (AFY). The pilot groundwater pumping project is intended to increase the
score of the recharge project by capturing recharged water and more efficiently using it for
Program benefits. Recharged water will be pumped from the aquifer during USFWS target flow
shortages and delivered to the river to receive Program score credit. Since accretions from the

! A project score is in reference to the Program’s First Increment objective of reducing shortages to USFWS target
flows by an average of 130,000 to 150,000 AF per year. The score is considered the project’s yield routed to Grand
Island and credited during shortages to USFWS target flows.
% The ED Office provided a memo to the WAC dated 7/30/2014 entitled, “Potential Groundwater Pumping to
Increase Efficiency of the Phelps County Canal Recharge Project.” This is available upon request.
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Phelps County Canal Groundwater Recharge project cannot be controlled currently,
approximately half of the recharged water accretes to the river during excess months and does
not result in score credit for the Program. The pilot project would allow the Program to pump
recharged water from the aquifer to a nearby drain that flows directly to the Platte River for
immediate yield in the river. This will allow delivery of recharged water more quickly to the
river and the ability for the Program to control a portion and return it to the river during
shortages.

I1.  PILOT PROJECT OVERVIEW

The pilot project would entail the construction of one well on the Program’s Cook tract between
the Phelps County Canal and the Platte River, at the approximate location shown in Figures 1
and 2. The well would be constructed at a location that meets required well spacing rules in the
Tri-Basin Natural Resources District (TBNRD). Pumped groundwater would be discharged into
the nearby North Phelps County Ditch (drain), where it would flow as surface water directly to
the Platte River. Water would be pumped from the well at 1,000 gallons per minute (or less)
during shortages to USFWS target flows only, for score credit; the well would not pump during
excess flow periods. The pumping season would be March through November; however, the
volume and frequency of pumping would be dependent on recharge accretions at the river, to
ensure the Program is not creating monthly net depletions from pumping operations. The
Program can also monitor base flow in the drain throughout the operating season using the DL6
gage station, which is equipped with a continuous recorder (see Figure 2). Drain level
information could assist the Program in developing operation plans.

The ED Office evaluated various well locations that would be able to capture recharged water
from the Phelps County Canal. The well location (shown in Figure 2) was selected as the
preferred option for the pilot project for the following reasons:
e Located on Program land, which will make it easier to construct a well and operate it;
location is between the canal (where recharge occurs) and the river
e Well distance from the drain, river, canal and Morse wetland is appropriate (to avoid
directly dewatering any of these); well is in close proximity to power lines and access
roads; location adheres to TBNRD well spacing requirements from other wells
e North Phelps County Ditch runs through Program land and discharges into a main
channel of the Platte River; DL6 drain level readings show water moving through the
drain during the majority of the period of record since 2011

After the pilot is conducted in 2015/2016, the ED Office intends to compile data regarding
groundwater levels, drain levels, pumping volumes and estimated scores and provide the
information to the WAC. The groundwater pumping project could be expanded in the future, if
supported by the WAC and GC.

Accounting and Depletions into the Future

The Program would pump less groundwater than the volume recharged for the Program in the
Phelps County Canal; therefore, recharge accretions would replace groundwater pumping
depletions. Since the recharge accretions will continue through the First Increment and beyond,
groundwater pumping depletions will be replaced into the future as well. The ED Office can

develop more detailed analyses and monthly accounting sheets to track accretions and depletions
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of the combined projects. Based on the rate of return flows from recharge from previous years, a
proposed maximum volume of water to be pumped in a given month could be calculated. If there
are times when it appears there could be a net monthly deficit at the river due to pumping
operations, the Program could curtail pumping volumes. There are no anticipated net monthly
depletions at the river for the 2015/2016 pilot project, as the Program will limit pumping based
on the available recharge accretions.

IV. PRELIMINARY SCORE

The projected score is approximately 130-270 acre-feet (AF) for the pilot project, based on
preliminary estimates by the ED Office utilizing the OpStudy 1947-1994 hydrology. The score is
based on the net increase in the score for the Phelps County Canal recharge project when
groundwater pumping is added to the score model; therefore, it takes into account lagged
recharge accretions, direct pumping deliveries to the river for score credit and lagged
groundwater depletions. The net increase in the combined project score is attributed to the pilot
project. In total, the combined project score would be approximately 2,830 AFY to 2,970 AFY
(2,700 AFY for the groundwater recharge project and 130-270 AFY for the pilot project). The
score analysis will be presented to the Scoring Subcommittee and GC to assign a final score.

V. COST ESTIMATE

The cost estimate for one well is approximately $63,000 in the first year (2015 or 2016) and
includes the construction of the production well, flowmeter and recorder, construction of two
monitoring wells plus instrumentation, piping to the ditch, power line costs, maintenance costs
and pumping costs for one year. Ongoing costs for maintenance and pumping are estimated at
approximately $6,000. The cost per AF of score ranges from approximately $45-$95, based on
10 years of operations. Other WAP projects range from approximately $40 to over $300 per AF
of score at Grand Island.

VI.  PERMITTING

The ED Office will work with the TBNRD, the Nebraska Department of Natural Resources
(NDNR) and any other agencies for required permitting. It is anticipated the Program will obtain
a well permit and potentially a discharge permit (or obtain written determination that a discharge
permit is not required). The Program may also revise the groundwater recharge permit for the
Phelps County Canal Groundwater Recharge project.

VII. CONCLUSIONS

The pilot project will allow the Program to test the groundwater pumping concept and monitor
groundwater and drain levels, without significant investment. Based on the preliminary cost and
score projections, the cost per AF of score is relatively inexpensive and competitive with other
WAP projects. Construction and permitting of the project should be relatively straightforward
and allow the Program to deliver water to the river in 2015 or 2016, pending permit approvals.
The concept of groundwater pumping could be expanded in the future if it is successful, and
potentially applied to other groundwater recharge projects the Program may develop over time.
The WAC supports this pilot and recommends the GC approve implementation of this project.
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Figure 1. Pilot project and Phelps County Canal recharge location map.
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2014-15 Hunter User on PRRA

Allowed Activities: deer hunting, turkey hunting, waterfowl hunting, small game hunting, fishing,
mushroom collecting, birdwatching, and hiking. Waterfowl! hunting is not allowed on Area G.

Area A (Cook/Dyer)

e September 1-30, 2014
o 10 Different users
o 30 Reservations issued
o 120 Available reservations (30 days X 4 possible daily reservations)
o 25.0% Reserved
e November 24, 2014- February 8, 2015
o 41 Different users
o 168 Reservations issued
o 308 Available reservations (77 days X 4 possible daily reservations)
o 54.5% Reserved

Area B (Morse)

e September 1-30, 2014
o 1 Different users
o 2 Reservations issued
o 180 Available reservations (30 days X 6 possible daily reservations)
o 1.1% Reserved
e November 24, 2014- February 8, 2015
44 Different users
164 Reservations issued

o

o 462 Available reservations (77 days X 6 possible daily reservations)
o 35.5% Reserved

Area C (Stall)

e September 1-30, 2014
o 21 Different users
o 86 Reservations issued
o 120 Available reservations (30 days X 4 possible daily reservations)
o 71.7% Reserved
o November 24, 2014- February 8, 2015
o 49 Different users
o 175 Reservations issued
o 308 Available reservations (77 days X 4 possible daily reservations)
o 56.8% Reserved





Area D (McCormick)

e September 1-30, 2014
o 12 Different users
o 57 Reservations issued
o 60 Available reservations (30 days X 2 possible daily reservations)
o 95.0% Reserved
e November 24, 2014- February 8, 2015
o 37 Different users
o 97 Reservations issued
o 154 Available reservations (77 days X 2 possible daily reservations)
o 63.0% Reserved

Area E (Wyoming)

e September 1-30, 2014
o 19 Different users
o 59 Reservations issued
o 120 Available reservations (30 days X 4 possible daily reservations)
o 49.2% Reserved
e November 24, 2014- February 8, 2015
o 50 Different users
o 235 Reservations issued
o 308 Available reservations (77 days X 4 possible daily reservations)
o 76.3% Reserved

Area F (Fox)

e September 1-30, 2014
o 7 Different users
o 10 Reservations issued
o 60 Available reservations (30 days X 2 possible daily reservations)
o 16.7% Reserved
e November 24, 2014- February 8, 2015
7 Different users
22 Reservations issued

o

o 154 Available reservations (77 days X 2 possible daily reservations)
o 14.3% Reserved

Area G (Hostetler)

e September 1-30, 2014
o 2 Different users
o 7 Reservations issued





o 120 Available reservations (30 days X 4 possible daily reservations)
o 5.8% Reserved

e November 24, 2014- February 8, 2015
o 7 Different users
o 22 Reservations issued
o 308 Available reservations (77 days X 4 possible daily reservations)
o 7.1% Reserved

Area | (Johns)

e September 1-30, 2014
o 28 Different users
o 64 Reservations issued
o 240 Available reservations (30 days X 8 possible daily reservations)
o 26.7% Reserved
e November 24, 2014- February 8, 2015
o 59 Different users
o 213 Reservations issued
o 616 Available reservations (77 days X 8 possible daily reservations)
o 34.6% Reserved

Area J (Martin Meadows)

e September 1-30, 2014
o 5 Different users
o 41 Reservations issued
o 90 Available reservations (30 days X 3 possible daily reservations)
o 45.6% Reserved
o November 24, 2014- February 8, 2015
17 Different users
34 Reservations issued
o 231 Available reservations (77 days X 3 possible daily reservations)
o 14.7% Reserved

O

Area K (Binfield North)

e September 1-30, 2014
o 11 Different users
o 27 Reservations issued
o 150 Available reservations (30 days X 5 possible daily reservations)
o 18.0% Reserved
e November 24, 2014- February 8, 2015
o 39 Different users





o 151 Reservations issued
385 Available reservations (77 days X 5 possible daily reservations)
39.2% Reserved

Area L (Binfield South)

e September 1-30, 2014
o 5 Different users
o 6 Reservations issued
o 270 Available reservations (30 days X 9 possible daily reservations)
o 2.2% Reserved
e November 24, 2014- February 8, 2015
o 24 Different users
o 92 Reservations issued
o 693 Available reservations (77 days X 9 possible daily reservations)
o 13.3% Reserved

User Surveys

e Rifle Season- 28 responses/ 48 users= 58.3%
e General Access- 120 responses/ 252 users= 47.6%





Answer Choices

Area A

Area B

Area C

Area D

Area E

Area F

Area G

Area |
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Q1 Which area did you receive a permission
slip for?(Check all that apply)

Area A

Area B

Area C

Area D

Area E

Area F

Area G

Areall

Area J

Area K

Area L

0%

10%

20%

Answered: 120 Skipped: 0

30%

40%

17127

50%

60%

70% 80% 90%

Responses

14.17%

10.83%

25.83%

23.33%

25.00%

6.67%

5.83%

25.83%

100%
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31
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Area J 11.67% 14
Area K 15.00% 18
Area L 8.33% 10

Total Respondents: 120

Q2 Which of the recreational activities did
you utilize on these areas?(Check all that

apply)
Answered: 117 Skipped: 3
Hunting
Fishing I
Hiking

Bird Watching

Mushroom
Hunting

Other (please

specify)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Hunting 96.58% 113
Fishing 1.71% 2
Hiking 5.13% 6
Bird Watching 0.00% 0
Mushroom Hunting 0.85% 1
Other (please specify) 3.42% 4

Total Respondents: 117

# Other (please specify) Date

1 accompanied a hunter 2/5/2015 1:31 PM

2 None 1/29/2015 9:17 PM

3 Mentored a youth with a deer permit for an antlerless deer 1/25/2015 3:22 PM

4 Photography 1/20/2015 9:24 AM

2/27
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Q3 If you used these areas for hiking or bird
watching, what month or months did you
utilize them? (check all that apply)
Answered: 76 Skipped: 44

May

June I

July
August

September I

November

December .

January

February I
Did not hike
or bird watch

0%  10% 20% 30% 40% 50% 60% 70% 80%

Answer Choices Responses
May 3.95%
June 1.32%
July 2.63%
August 0.00%
September 3.95%
November 3.95%
December 5.26%
January 5.26%
February 3.95%

3127

90%

100%
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Did not hike or bird watch 84.21% 64

Total Respondents: 76

Q4 How many days did you access these
properties?

Answered: 117 Skipped: 3

Zero days

One day

Two days

Three to five
days

More than five
days

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Zero days 4.27% 5
One day 21.37% 25
Two days 17.95% 21
Three to five days 23.93% 28
More than five days 32.48% 38
Total 17

Q5 Did you also hunt other property during
those days or other parts of the hunting
season?

Answered: 117 Skipped: 3
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0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 82.91% 97
No 17.09% 20
Total 117
Q6 If you answered "yes" to the previous
question what type of other properties did
you hunt? Check all that apply.
Answered: 100 Skipped: 20
Private
property wit...
Private
property ope...
Publicly owned
property tha...
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Private property with landowner permission 82.00% 82
Private property open to public hunting such as NGPC Open Fields and Waters properties 24.00% 24
Publicly owned property that is open to public hunting 54.00% 54
Total Respondents: 100

Q7 How far do you live, in miles, from the

51727





20
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24

25

26
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28
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30

Responses

140

181

150

20

8 miles
700

12 miles
120

50 miles
42

10

35

20

300

10

15

12

40

40

325 miles
15

30 miles
15

20

100 miles
5

5

160

10 miles
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area you received a permission slip for?
One way travel, not round trip. If you hunted
multiple sites please give mileage for the
one that is the greatest distance from your
home.

Answered: 117 Skipped: 3

6/27

Date

2/10/2015 8:38 AM

2/9/2015 8:08 AM

2/9/2015 6:15 AM

2/8/2015 6:06 PM

2/6/2015 9:07 PM

2/6/2015 6:21 PM

2/6/2015 9:45 AM

2/5/2015 9:18 PM

2/5/2015 9:17 PM

2/5/2015 8:49 PM

2/5/2015 8:44 PM

2/5/2015 7:26 PM

2/5/2015 7:18 PM

2/5/2015 5:34 PM

2/5/2015 4:50 PM

2/5/2015 4:49 PM

2/5/2015 2:40 PM

2/5/2015 2:38 PM

2/5/2015 1:38 PM

2/5/2015 1:33 PM

2/5/2015 1:29 PM

2/5/2015 12:55 PM

2/5/2015 12:24 PM

2/5/2015 12:22 PM

2/5/2015 11:44 AM

2/5/2015 11:43 AM

2/5/2015 11:38 AM

2/5/2015 10:00 AM

2/5/2015 8:00 AM

2/4/2015 6:39 PM
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75 miles
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150
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30 miles
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18 miles
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25 miles

15

10
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3 miles

320 miles

10 miles

15

35

5

130 miles

700

10
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35

40

15 miles

80

72

60 miles

980

20

20
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2/3/2015 1:00 PM

2/3/2015 9:38 AM

2/2/2015 9:00 AM

2/1/2015 9:44 AM

1/31/2015 12:51 PM

1/30/2015 1:29 PM

1/30/2015 10:49 AM

1/30/2015 9:36 AM

1/30/2015 8:16 AM

1/30/2015 8:04 AM

1/30/2015 6:29 AM

1/29/2015 9:18 PM

1/29/2015 9:13 PM

1/29/2015 9:00 PM

1/29/2015 8:59 PM

1/29/2015 8:51 PM

1/29/2015 7:37 PM

1/29/2015 6:48 PM

1/29/2015 6:30 PM

1/29/2015 6:03 PM

1/29/2015 5:40 PM

1/29/2015 5:06 PM

1/29/2015 5:00 PM

1/29/2015 4:33 PM

1/29/2015 4:27 PM

1/28/2015 6:22 PM

1/28/2015 2:35 PM

1/27/2015 7:37 PM

1/26/2015 8:58 PM

1/26/2015 3:21 PM

1/25/2015 8:44 PM

1/25/2015 5:20 PM

1/25/2015 3:35 PM

1/25/2015 3:22 PM

1/23/2015 2:37 PM

1/23/2015 11:09 AM

1/23/2015 9:13 AM

1/22/2015 9:52 PM
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6 miles
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6

6 miles

21

18

20 miles

8
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20 miles

200
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200

20 miles

40

132

25 miles

30

250 miles

25 miles

30 miles

120 miles

10

30

45 miles
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1/22/2015 8:14 PM

1/22/2015 2:29 PM

1/22/2015 12:36 PM

1/22/2015 9:06 AM

1/22/2015 9:02 AM

1/22/2015 8:43 AM

1/21/2015 5:49 PM

1/21/2015 5:22 PM

1/21/2015 12:50 PM

1/21/2015 11:51 AM

1/21/2015 11:25 AM

1/21/2015 10:35 AM

1/21/2015 10:27 AM

1/21/2015 9:28 AM

1/21/2015 8:27 AM

1/21/2015 2:09 AM

1/20/2015 11:02 PM

1/20/2015 10:24 PM

1/20/2015 8:32 PM

1/20/2015 6:52 PM

1/20/2015 5:11 PM

1/20/2015 1:44 PM

1/20/2015 11:54 AM

1/20/2015 11:33 AM

1/20/2015 11:32 AM

1/20/2015 11:20 AM

1/20/2015 11:08 AM

1/20/2015 11:03 AM

1/20/2015 10:55 AM

1/20/2015 10:42 AM

1/20/2015 10:39 AM

1/20/2015 10:30 AM

1/20/2015 10:26 AM

1/20/2015 10:24 AM

1/20/2015 10:23 AM

1/20/2015 10:19 AM

1/20/2015 10:16 AM

1/20/2015 10:14 AM





107 26
108 71.00
109 14
110 15
111 19 miles
112 120
113 16
114 15
115 45
116 10
117 30

Q8 What species did you hunt? Check all

Deer

Turkey

Waterfowl

Pheasant

Quail

Dove

Squirrel

Rabbit

I did not hunt

Other (please
specify)

Answer Choices

Deer

Turkey

Platte River Access non-lottery season 2014/2015

that apply.

Answered: 117 Skipped: 3

0%  10% 20% 30% 40% 50% 60% 70%

Responses

60.68%

16.24%

9/27

1/20/2015 9:51 AM

1/20/2015 9:43 AM

1/20/2015 9:39 AM

1/20/2015 9:36 AM

1/20/2015 9:34 AM

1/20/2015 9:32 AM

1/20/2015 9:25 AM

1/20/2015 9:20 AM

1/20/2015 9:18 AM

1/20/2015 9:07 AM

1/20/2015 9:06 AM

90% 100%

71

19





Waterfowl

Pheasant

Quail

Dove

Squirrel

Rabbit

| did not hunt

Platte River Access non-lottery season 2014/2015

Other (please specify)

Total Respondents: 117

# Other (please specify)

1 coyote/bobcat

2 accompanied a deer hunter

3 Mentored a youth deer hunting

Answer Choices

Either Sex

35.04%

14.53%

5.13%

13.68%

1.71%

2.56%

5.98%

2.56%

Date

2/10/2015 8:40 AM

2/5/2015 1:34 PM

1/25/2015 3:26 PM

Q9 If you were hunting deer was your NGPC
deer permit an either sex (allowed you to
potentially harvest a buck) or was it an

antlerless only permit?

Answered: 104 Skipped: 16

Either Sex

Antlerless Only

Multiple
permits, som...

Did not hunt

deer

0%  10% 20% 30% 40% 50% 60%

10/ 27

70% 80% 90% 100%

Responses

33.65%

41

17

16

35
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Antlerless Only 10.58% 11
Multiple permits, some of each type. 24.04% 25
Did not hunt deer 31.73% 33
Total 104
Q10 If you hunted deer, what type of
weapon did you use?
Answered: 72 Skipped: 48
Archery
Muzzleloader
Rifle
Other (please
specify)
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Archery 51.39% 37
Muzzleloader 45.83% 33
Rifle 40.28% 29
Other (please specify) 1.39% 1

Total Respondents: 72

# Other (please specify)

1 Youth was using a rifle

Q11 Did you harvest a deer or other game
on the PRRA site?

Answered: 117 Skipped: 3

111727

Date

1/25/2015 3:26 PM





Answer Choices

Yes

No

Total

Responses

1 male deer

Platte River Access non-lottery season 2014/2015

Yes

0%  10% 20% 30% 40% 50% 60% 70% 80%

Responses

32.48%

67.52%

Q12 If you answered yes to the previous
question what did you harvest and how
many? If you harvested deer were they male
or female? (If you harvested small game
and/or waterfowl and do not know exact
numbers please give an approximate
amount)

Answered: 41 Skipped: 79

Mallard Drake 7, Hen 2, Canada Goose 1

1 Whitetail Buck

3 ducks

2 does

4 deer (3 does and 1 buck), 2 squirrels, 3 rabbits, 3 pheasants, 4 quail, 1 duck, 1 turkey, and 6 doves

One doe

1 Antlerless male

1 mallard

2 females

Dove - 3 or 4

0

Harvested one anterless deer

12127

90% 100%

Date

2/10/2015 8:40 AM

2/9/2015 8:10 AM

2/9/2015 6:17 AM

2/8/2015 6:09 PM

2/6/2015 6:23 PM

2/6/2015 9:50 AM

2/5/2015 9:20 PM

2/5/2015 8:54 PM

2/5/2015 5:36 PM

2/5/2015 4:50 PM

2/5/2015 1:30 PM

2/5/2015 11:46 AM

2/5/2015 10:01 AM

38

79

117
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41
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1 female

15 waterfow!

Ducks - 25/ Canada geese - 3
1 buck

1 male 2 female

10

male -1

5 ducks

3 mallards

1 buck, 1 doe, 1 fawn
10 mallards

8 blue wing teal

three antlerless male whitetail deer, One antlerless female deer, 3 turkeys

1, female deer

1 female deer

1 buck whitetail

5 Deer total, 3 Does and 2 Bucks.

female - 1

1 Whitetail Deer-adult female and 5 male mallards
One male, one female deer

6 mallards

n/a

15 ducks, 3 rabbits, 1 squirrel

| harvested doves (15) and waterfowl (4-8) on the properties
3 does, 1 quail, 5 doves

3 pheasants, approx 20 ducks

2 Does

2 does

2/2/2015 9:01 AM

1/29/2015 9:02 PM

1/29/2015 8:54 PM

1/29/2015 4:29 PM

1/28/2015 2:36 PM

1/27/2015 7:38 PM

1/26/2015 8:59 PM

1/26/2015 3:23 PM

1/23/2015 2:38 PM

1/23/2015 9:14 AM

1/22/2015 9:07 AM

1/22/2015 8:44 AM

1/21/2015 12:56 PM

1/21/2015 11:26 AM

1/21/2015 10:30 AM

1/21/2015 9:29 AM

1/20/2015 11:05 PM

1/20/2015 6:53 PM

1/20/2015 11:56 AM

1/20/2015 11:05 AM

1/20/2015 10:55 AM

1/20/2015 10:44 AM

1/20/2015 10:28 AM

1/20/2015 10:27 AM

1/20/2015 10:18 AM

1/20/2015 10:17 AM

1/20/2015 9:21 AM

1/20/2015 9:19 AM

Q13 Did you hunt deer with a centerfire rifle
during late season firearm (January 1-
January 15)?

Answered: 117 Skipped: 3

13127





Answer Choices

Yes

No

Total

Q14 If you answered yes to the previous
question, would you still deer hunt the

Platte River Access non-lottery season 2014/2015

0%

10%

20%

30%

40%

50%

60%

Responses

23.93%

76.07%

70%

80%

PRRA properties during late season firearm

Yes

Not Sure

Answer Choices

Yes

No

Not Sure

Total

0%

10%

20%

30%

40%

14 /27

50%

Answered: 47 Skipped: 73

60%

Responses

29.79%

40.43%

29.79%

(January 1-January15) if the use of
centerfire rifles was not allowed?

70%

80%

90%

90%

100%

100%

28

89

117

14

19

14

47
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Q15 How did you learn of the opportunity to
hunt these areas? Check all that apply.

Answered: 117 Skipped: 3

Newspaper
Radio |

Website

Saw Signs on
Property

Other (please

specify)
0%  10% 20% 30% 40% 50% 60% 70% 90% 100%

Answer Choices Responses

Newspaper 3.42%

Radio 0.85%

Website 25.64%

Word of Mouth 68.38%

Saw Signs on Property 17.09%

Other (please specify) 10.26%
Total Respondents: 117
# Other (please specify) Date
1 Friend 2/5/2015 9:19 PM
2 Magazine 2/5/2015 4:51 PM
3 Have signed up in previous years. 2/5/2015 1:30 PM
4 Friend 1/30/2015 6:30 AM
5 My friend told me about it 1/29/2015 9:01 PM
6 work 1/29/2015 6:31 PM
7 Stopped in the NGPC Kearney office 1/25/2015 3:27 PM
8 Local landowner told me about it 1/21/2015 10:31 AM
9 i've been using since they started the program 1/20/2015 1:45 PM
10 brother told me 1/20/2015 11:37 AM

15127

30

80

20
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11 communication with game and parks

12 | work for Game and Parks

Q16 Please complete this statement:
Overall | was with my
recreational experience on this property.

Answered: 117 Skipped: 3

Very
dissatisfied

Moderately
dissatisfied
Neutral
Moderately
satisfied

Very Fetitied _

0%  10% 20% 30% 40% 50% 60% 70% 80%

Answer Choices Responses
Very dissatisfied 5.13%
Moderately dissatisfied 5.13%
Neutral 11.11%
Moderately satisfied 31.62%
Very satisfied 47.01%

Total

Q17 Do you agree with the following
statement: | would hunt this area again.

Answered: 117 Skipped: 3

16 /27

1/20/2015 9:37 AM

1/20/2015 9:21 AM

90% 100%

13

37

55

117





Strongly
disagree

Moderately
disagree

Neutral

Moderately
agree

Platte River Access non-lottery season 2014/2015

Strongly e _

Answer Choices
Strongly disagree
Moderately disagree
Neutral
Moderately agree

Strongly agree

Total

0% 10% 20% 30% 40% 50% 60% 70%

Responses

5.13%
4.27%
6.84%
19.66%

64.10%

Q18 Do you agree with the following

80%

statement: | would recommend PRRA sites

to a friend or relative to hunt?

Answered: 117 Skipped: 3

17 127

90% 100%

23

75

117
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Strongly
disagree

Moderately
disagree

Neutral

Moderately
agree

Strongly agree

0%  10%

Answer Choices
Strongly disagree
Moderately disagree
Neutral
Moderately agree

Strongly agree

Total

20%

30%

40%

50%

60%

70% 80% 90% 100%

Q19 Did you have any problems with other

Yes

No

0%  10%

Answer Choices

Yes

users on the area?

20%

30%

40%

18 /27

Answered: 115 Skipped: 5

50%

60%

Responses

12.17%

Responses
5.13% 6
2.56% 3
13.68% 16
27.35% 32
51.28% 60
117

70% 80% 90% 100%

14





No

Total
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87.83%

Q20 If you answered "yes" to the previous
question please describe the issue and the
end result.

Answered: 14 Skipped: 106

Responses

Didn't use designated parking areas !

Private ground hunters where pricks tried to run us off

Neighbor to the immediate west occasionally drove along the boundary to harass deer back to his property

| arrived at Area D at 6:30 AM on November 25, 2014 and again on November 29, 2014. Neither time was | able
to find a place to park. | talked to several people ahead of me and none of them said they had a permission
access. So | went home each time.

Hunters tend to sky bust Ducks and scare all the geese off property early they do not stay put and call birds to
them with calls and decoys. They move around and come close to harassing the birds. this area was a natural
roost for geese and ducks. And now it is ruined for the birds to use. also | have heard io trespassing on
neighboring land. This area should be put back to a sanctuary for waterfowl.

Most times the units were full but it did not appear they showed up to hunt. That's why | could only hunt one day

The biggest issue with these properties is that there are always people signed up to use the properties, but they
never show up! It is frustrating when you want to hunt/hike on a certain day and there is nobody using them, but
yet you still can't go out there because someone forgot to unreserve, or just forgot about their reservation
completely.

Most of the nights | went out | tried to sign up with my girlfriend but reservations were full after | signed up. But
when | arrived or left the property | did not see any vehicles there. Either people are not cancelling their
reservations if they aren't going to go or they are there in the mornings.

Not users on this site but a private owner across the river thought he could bully us out of the property so he could
hunt with out competition.

Land owner to the west of site | gives a hard time to hunters, he disrupts hunting activities of those on the PRRA
land.

Waterfow! hunting while I'm trying to deer hunt.

| felt as though people would book reservations and then not actually utilize that reservation thus preventing
others from hunting opportunities

No problem with other users directly, but it would be helpful to know where they are set up. A whiteboard in the
parking lot, or leave a map on your dash with and x where you intend to hunt. Would make the experience safer
better chance on not ruining someones hunt.

Only issue was individuals not following instructions on parking and not abiding by those rules. Did not address
the individual in question, but did mention it to game and parks official.

Q21 Did you take a youth hunting with you
as allowed on your permission slip?

Answered: 115 Skipped: 5

19 /27

Date

2/5/2015 4:52 PM

2/3/2015 1:02 PM

2/2/2015 9:02 AM

1/29/2015 9:22 PM

1/29/2015 6:13 PM

1/29/2015 4:31 PM

1/21/2015 11:30 AM

1/21/2015 8:29 AM

1/20/2015 11:35 AM

1/20/2015 11:11 AM

1/20/2015 11:06 AM

1/20/2015 10:30 AM

1/20/2015 10:20 AM

1/20/2015 9:38 AM

101

115





Platte River Access non-lottery season 2014/2015

Yes

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 23.48% 27
No 76.52% 88
Total 115

Q22 If you answered "yes" to the previous
question did the youth successfully harvest
any game?

Answered: 32 Skipped: 88

Yes

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 18.75% 6
No 81.25% 26
Total 32

Q23 Were there any significant issues with
the administration of this recreational
opportunity?

Answered: 115 Skipped: 5

20/27
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Yes
No
0% 10% 20% 30% 40% 50% 60% 70% 80%
Answer Choices Responses
Yes 12.17%
No 87.83%
Total

Q24 If you answered "yes" please describe
the issue and any suggested solutions.

Answered: 11  Skipped: 109

Responses

| do believe that some people have booked extra days and probably extra profile were created to block out the
opportunity for other hunters. There were times when | would hunt in the morning and evening with anyone else
there. Yet it would be booked solid. | think a small fee to hunt could help. 5 bucks per day | think would help stop
people from taking out extra profiles to block out the opportunity for other hunters. Thanks just my two cents.

unable to change my id # on line so called Kearney office to change #
long distance if | had shot a deer to drag it back to my vehicle

Too many people parked in the parking lot

Hard to negotiat websight

tire puncturing debris in parking area

Gates are very tight to walk through when carring equipment...barbed wire caught on clothes as you entered &
exited gates

the website is difficult to just an ocassional user of a computer
Would like to see more permission slips. Made getting reservations impossible at times within 2 weeks.

| have two boys and the permission slip only allows to me to take one out at a time. | understand that you do not
want people pushing deer and too many firearms on the property, however one is not old enough to hunt, thus
can not go if | bring the oldest. | believe it takes away from the learning experience.

The sticker patches were out of control other than that everything was great!

Q25 Do you have any suggestions on how
to improve this recreational opportunity in

21127

90% 100%

Date

2/5/2015 1:21 PM

2/5/2015 8:08 AM

1/30/2015 9:38 AM

1/29/2015 9:23 PM

1/29/2015 6:19 PM

1/27/2015 7:39 PM

1/21/2015 5:55 PM

1/21/2015 12:00 PM

1/20/2015 10:44 AM

1/20/2015 10:33 AM

1/20/2015 9:47 AM

14

101

115
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future years?

Answered: 51 Skipped: 69

Responses

No, it was terrific all around.

No

Preseason scouting and being able to leave a stand or blind in the woods
no

decrease walking distance

Allow unlimited access to the land on non peak times. Reservation are being made but the person(s) are not
using the ground. Allow accoss to the ground from other points then the parking areas. At times there is a two plus
mile walk when the same point could be reached be just crossing a fence. Allow blinds and stands to be left out
all season.

Hope there will be more similar areas , maybe some just for youth accompanied by an adult

Drive-in access would make waterfowl hunting much more accessible. Most of the properties force users to park
1/2mile to 1 mile away. This makes it very difficult for solo waterfowl hunter to carry enough decoys.

not enough cover and not contiguous land to hunt
Not at this time.

| do believe that some people have booked extra days and probably extra profile were created to block out the
opportunity for other hunters there were times when | would hunt in the morning and evening with anyone else
there. Yet it would be booked solid. | think a small fee to hunt could help. 5 bucks per day | think this would be
help stop people from taking out extra profiles to block out the opportunity for other hunters. Thanks just my two
cents.

more water for waterfowl hunting

Improve habitat and don't over graze with cattle as it looks like you are preparing to do with the million dollar
fence project. | am an upland pheasant hunter and one area was mowed shorter than my lawn at home.

More ground loup river between ord and Burwell cedar river near Ericsson and ground on loup river or calamus
west of hey183

Do no allow centerfire rifle hunting during the November firearm season. The access gates are too narrow.
None

For fishing opportunities (non-gun use opportunities) it would be nice to be able to take multiple youth with me.
Can that be allowed?

Allow Atv's or small engines to make it easier to older people to be able to get around. They too like the
opportunity to hunt out in these sites, but at times make it hard to walk the 1mi journey up and back to the parking
lot. Especially when your pulling a sled loaded with decoys.

Police it better

Allow a couple of females to hunt the property. Should be a separate lotto draw for females 4 males two females
seems reasonable we sometimes need a man to guide us through the property because of the platte and hauling
equipment in.

Closer parking, clean out the blind on the J area

Only allow the area open during the summer months and close it during waterfowl season

If someone reserves a spot but is not going out there ask them to cancel so others can hunt.
Allow to take more than one youth.

Have more river access ground and closer parking

22127

Date

2/10/2015 8:42 AM

2/6/2015 9:53 AM

2/5/2015 9:28 PM

2/5/2015 9:05 PM

2/5/2015 8:48 PM

2/5/2015 7:49 PM

2/5/2015 4:54 PM

2/5/2015 2:44 PM

2/5/2015 1:41 PM

2/5/2015 1:31 PM

2/5/2015 1:21 PM

2/5/2015 11:40 AM

2/5/2015 8:08 AM

2/3/2015 1:04 PM

2/2/2015 9:04 AM

1/30/2015 1:31 PM

1/30/2015 8:26 AM

1/30/2015 8:08 AM

1/29/2015 9:23 PM

1/29/2015 9:05 PM

1/29/2015 6:53 PM

1/29/2015 6:19 PM

1/29/2015 4:32 PM

1/26/2015 9:02 PM

1/25/2015 8:50 PM
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Add fence along the black top road to prevent dogs from chasing game onto the road.
No
Lots of "no shows" booking properties allow stands during season preference points to draw rifle spots

The distance of walking is a little far, hard to get my old man out there due to the walks on these properties, or
even youth. That walk makes you sweet a lot and due to sitting while hunting you get cold very quick and it
shortens your hunt. Also the booking part of the website could be working on a bit, it's hard to see how many are
on the land for the day, you have to go in a book 1,2,3 of your friends then you have to delete one or two of them
or try it all over again and switch the dates. It's very hard to plan with the website and takes a lot longer then it
should. Thank you

The only issue is the lenght of walk into the property. As | am quickly approaching 60 yoa it is a long hike in, but |
guess | can use the exercise.

Food sorces would be nice

although the area | is a large area that dose not certainly mean that a large number of hunters can utilize that
space all at the same time.

| have mixed feelings about not being able to hang a treestand and leave it there for a period of time. It makes it
harder to hunt a specific location when you have to pack a stand in and out everytime. But | like the idea because
it discourages other from hunting the area, leaving the area less pressured.

While hunting | saw large amounts of deer. When seeing bucks you would find them all to be young and
immature. But it was still a great time and place to enjoy the outdoors. | feel cutting out buck tags and only
allowing does to be harvested in the area for one year would greatly help to manage the quality of deer.

Better access to the property. Access from both sides would be helpful and easy on your part.

More parking areas. Wish was able to bow hunt it at the beginning of bow season and not wait till half way
through hunting season.

No

For the PRRA sites that have access to the Platte River, it would be nice to have another cattle gate to walk
through instead of running the risk of puncturing one's waders while duck hunting.

none

If possible, hunters who have the land for a more than one day in a row. can bring in Blinds and leave. Or if
possible add stationary blinds for either waterfowl or deer.

Phone numbers, type of game hunting for users should be available.
Allow property to be open during permit timing

| would like to see more properties open up. Also would like the opportunity to hunt spring turkey on these
properties. They close the area 1 week before archery opens up. Limit the number of deer one user can take from
the property. | was told from one user that he had 7 permits to use on one property using a crossbow. | find this
detrimental to the property.

For the rifle draw, there have been several that have draw 2-3 times, while others have put in for 3 years and
never drawn. Please consider if you have not drawn as of the last year, and you put in, to have your name in the
lottery twice (similar to the elk draw). This could be an easy check box on the form -Did you put in for the rifle
draw last year, did you draw? It would not be a point system what would be hard to keep track of, just would have
to cross reference who put in last year with who drew. thanks!

n/a

Allow users to leave tree stands up if they have multiple reservations in a row or allow for stands to remain in
place at users risk until end of September archery season before October closure.

Allow two youth with the adult....BUT only allow the two weapons....Example | would take both my boys but |
would NOT carry a weapon...they can hunt and | can be the pack mule ((((That way | could be with both my
boys))))..AND for you it would be still only two hunting the property

Try to get the stickers under control with aerial spraying.

23127

1/25/2015 3:39 PM

1/23/2015 11:14 AM

1/23/2015 9:17 AM

1/22/2015 9:13 AM

1/22/2015 8:46 AM

1/21/2015 5:55 PM

1/21/2015 12:00 PM

1/21/2015 10:42 AM

1/20/2015 11:20 PM

1/20/2015 8:41 PM

1/20/2015 6:57 PM

1/20/2015 1:48 PM

1/20/2015 11:59 AM

1/20/2015 11:39 AM

1/20/2015 11:13 AM

1/20/2015 11:07 AM

1/20/2015 10:45 AM

1/20/2015 10:44 AM

1/20/2015 10:33 AM

1/20/2015 10:28 AM

1/20/2015 10:27 AM

1/20/2015 10:00 AM

1/20/2015 9:47 AM
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There should not be as many peolpe allowed on K. There is not enough room for that many deer hunters on this
property. Also additional parking lots on this property would be great.

Being able to leave tree stands

Reduce walking distance on Areas C and L. Another parking area on west side of Area E.

Q26 Are there any outstanding points that
you would like to point out as especially
helpful for the recreational user on these

properties?

Answered: 24 Skipped: 96

Responses

Could an email be sent out to previous hunters of this property to notify them when sign ups are open to use the
property.

No
no

This is great way to manage these properties by limiting the access of the public | have had good success
hunting in the past few years

These are outstanding hunting opportunities for the public.

No

Allow someone to help you bring out a deer that has been harvested. It's a long Gruning walk for one person.
LOT OF WALKING

Limiting access is what males these spots so great

Lots of game on these areas.

the walk around gates help

Awesome properties! Just a closer parking spot/spots would be more beneficial

no

Not very accessible for disabled hunters

watch out for the other hunters, most are not veteran hunters, one reason they are on these properties is that
they have been denied permission to hunt other places for reasons only known to them

They are listed as just public ground on google.

Lots of walking if you are going to haul out a deer.

none

Great land with a variety of terrain and wildlife in a relatively small area.

Only users who respect the property to the fullest should use the property. Pick up shotgun shells, trash, etc.

| hunted site B, and | was grateful that the two gentlemen hunting deer out of a ground blind put hunter orange on
their blind. It made the experience more enjoyable, as | knew where they were and could keep my self in a safe
place and my shots safe.

AMAZING PROGRAM....Iove it...have TONS of great memories for this year on the platte access

Scout ahead of time, take the time. Don't just go in without knowing your surroundings and what is needed for a
successful hunt.

24 127

1/20/2015 9:21 AM

1/20/2015 9:10 AM

1/20/2015 9:09 AM

Date

2/9/2015 8:17 AM

2/6/2015 9:53 AM

2/5/2015 9:05 PM

2/5/2015 12:30 PM

2/2/2015 9:04 AM

1/30/2015 1:31 PM

1/29/2015 9:05 PM

1/29/2015 4:35 PM

1/23/2015 2:42 PM

1/23/2015 11:14 AM

1/22/2015 8:21 PM

1/22/2015 9:13 AM

1/22/2015 8:46 AM

1/21/2015 5:55 PM

1/21/2015 12:00 PM

1/20/2015 11:20 PM

1/20/2015 1:48 PM

1/20/2015 11:39 AM

1/20/2015 11:13 AM

1/20/2015 10:44 AM

1/20/2015 10:33 AM

1/20/2015 10:00 AM

1/20/2015 9:40 AM
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As a photographer | want to get to the river.

Q27 Do you have any additional comments

you would like to express that you may not

have been able to on any of the questions
during the survey?

Answered: 48 Skipped: 72

Responses

This is really a great program. The land was very clean and undisturbed. Maybe hunters would get involved in
maintenance ? Clean up after season, etc.

This is an excellent hunting property that is managed perfectly.

The limited amount of property users makes this ideal place to take my young hunter to help teach and improve
her skills as a outdoors woman ...

Great program!
No
| appreciate the opportunity !

i am grateful for these places to take my grandkids and i usually see game on these sites. Thank you for your
efforts in this program.

address issues with adjacent land owners about harassing PRRIP ground users and the game using the land

| am very happy that PRRIP allows hunting among the other options on these properties. It is very beneficial and
helps overall with people tying into the resource and appreciating the Platte River.

actual gps loc of each unit will help finding them.
It would be nice to be able to during the rut in October and November

| can not access the site with a tablet or my | phone, even though you need to print off the slip, it would be nice to
get to the web site

| am extremely satisfied with this program.
No

This is a great program for people of all ages to access great river property. Keep up the good work and | hope to
see it continue for many years to come!

allow waterfowl blinds when deer season is not in session

These areas are gems! The opportunity to be able to get off the beaten path and enjoy these properties with the
knowledge of how many fellow hunters/ hikers etc. you may encounter is HUGE. Not to mention the game
management principle of each site allows for a quality hunt for all. For people that enjoy mentoring youth and or
novice outdoorsmen these properties allow mentors to focus on their students without the obstacles sometimes
found on over hunted ground ( public or private) great use of our Nebraska sportsmens dollars. We need
additional areas such as these.

Great program. | wish all the crane ground could be set up like this.

The hunt didnt work out like i would have liked it but i am glad to see more opportunities for land accesss. | also
thought the area was well managed keep up the good work.

Stop hunting on this property it is too dangerous with the high water and ice jams It would be a great property for
crane watchers in the spring

Keep the program going! | love it!!

25127

1/20/2015 9:29 AM

Date

2/10/2015 8:42 AM

2/9/2015 8:17 AM

2/6/2015 9:12 PM

2/6/2015 6:25 PM

2/6/2015 9:53 AM

2/5/2015 9:28 PM

2/5/2015 9:05 PM

2/5/2015 7:49 PM

2/5/2015 7:23 PM

2/5/2015 1:41 PM

2/5/2015 12:30 PM

2/4/2015 6:49 PM

2/2/2015 9:04 AM

1/30/2015 1:31 PM

1/30/2015 10:52 AM

1/30/2015 8:08 AM

1/29/2015 9:48 PM

1/29/2015 7:41 PM

1/29/2015 6:53 PM

1/29/2015 6:19 PM

1/28/2015 6:26 PM
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Please pass this idea of managing tracts of land like this around to other states!! It is a awesome way for a non-
resident such as myself to find and hunt new areas.

| just wanted to say that even though my wife and | did not harvest a deer,we went out archery hunting and had a
great time. We had many encounters with deer but could never get the right shot off. We really enjoyed the whole
experience. Hope to have many more chances hunting on the property. Thanks Again!

Really appreciate this program. Although we did not harvest any game we did move some pheasants and the
habitat was in very good condition. Thanks.

Disagree with so many decisions the G&P have made over the years. You got this one right!!
Great area. Would like to come back every year!

My dad and | have hunted the properties since the very first year they were open to the public. We both have had
great experiences on the properties and have made some memories together that I'll never forget. It is a great
program and I'm glad that the NGPC has made it available. | hope the program can be continued.

I would like to say thank you for allowing access to these properties. | have two sons and a daughter that really
enjoy me taking them on these sites.

| heard that the area south of the Arch had shooting occurring at least 20 minutes after shooting time.

| would like to know if it is permissible to drive up to the gate on the west end of area | to load a deer. |
understand that | cannot park there during the hunt, but would like to know if | would get in trouble for walking
back to my vehicle after shooting a deer, and driving to the west end to load it, instead of dragging a deer a mile.

| think this is an outstanding program. If not for this | wouldn't have land to Hunt on. With this program it's foot
traffic only, and only so many hunters at a time. OUTSTANDING! It's next to impossible to get on private land
these days, and | just don't feel safe on most public ground. | hunt Area | because It's only 6 Miles from my
house. Since it's larger . | don't have any trouble getting a day that's available. Thank you so much for an
outstanding program!!! P. S. If you see old man Hubbard, be sure to Thank him for keeping my Deer so well feed
before | can hunt them. HA HA

For bow hunting some of the best time is right before rifle season aka the pre-rut. The first week of November
would be nice to see the sites open for bow hunting.

Closure of the areas during early migration hurts a lot of hunting opportunities.

Very satisfied with this program and enjoy hunting on the ground.

no

none

Great experience!!! Loved every minute of the hunting experience! Habitat was awesome!

Would like to see more reservations made available, especially on weekends for high user count. More
properties made available. River access allowed on property | during waterfowl season. | really enjoy these
properties and find it crucial that enforcement is done on these properties to ensure compliance. | hunted these
properties 20+times and was not checked once for permission slip or other hunting licenses. Please ensure
users continue to be honest and that it does not become impossible to obtain a reservation within 2 weeks. Also
would like to see a confirmation system set up. People make reservations weeks out and then forget about said
reservation. This limits other users and is not fair to those that want to use the property. Thank you!

| want to thank NGPC, Andrew, Justin and PRRIP for the opportunity to hunt these unique properties. Overall |
have had quality experiences and really enjoy the late doe rifle seasons. | was able to get out 5-6 times in
January with the rifle, and while | only was successful once, the experience was great and | hope that opportunity
will continue. Thanks!

It is a great program that allows me to get outdoors with my family and friends.

Yes. The website to access the permit was ridiculously challenging to navigate. You have to download certain

software that is unheard of to even get to the calendar. There are easier software systems out there that are more

user-friendly. | had to help my grandfather, my grandfathers two friends to navigate this. | am sure that you had
many complaints about this. if you want people to be able to reserve this permit via online ot make your job
easier, make it so that the system is user friendly. There are so many different ways to accomplish this. | can
guarantee that you made your job that much more difficult based on the system that you used. | also could only
get the system to work with a particular browser- if that is so, you should have those instructions listed out on
your website. It should not take that much time to put in a reservation.

26 /27

1/28/2015 2:40 PM

1/25/2015 5:30 PM

1/25/2015 3:39 PM

1/23/2015 2:42 PM

1/23/2015 11:14 AM

1/22/2015 9:57 PM

1/22/2015 8:21 PM

1/22/2015 12:44 PM

1/21/2015 10:42 AM

1/20/2015 11:24 PM

1/20/2015 11:20 PM

1/20/2015 8:41 PM

1/20/2015 6:57 PM

1/20/2015 1:48 PM

1/20/2015 11:39 AM

1/20/2015 11:23 AM

1/20/2015 10:44 AM

1/20/2015 10:33 AM

1/20/2015 10:29 AM

1/20/2015 10:28 AM
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Positive experience every time out.

We had a good time hunting this property. Saw plenty of deer and had many opportunities to succeed compared
to other areas that are just open to any number of hunters in a day. Great program!

Call me for anything...I have good photos of youth with success on waterfowl and great stories to share 308-440-
1336

| was very impressed and excited to know that these properties exist.
Area K was best for photography.
This is a great program. It gives me a chance to hunt on high quality ground.

Additional parking lots on K. It is a large property which makes it difficult to drag deer out the entire lenhth of
property

27127

1/20/2015 10:27 AM

1/20/2015 10:25 AM

1/20/2015 10:00 AM

1/20/2015 9:40 AM

1/20/2015 9:29 AM

1/20/2015 9:23 AM

1/20/2015 9:21 AM
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Q1 Which area did you receive a permission
slip for?
Answered: 28 Skipped: 0

Area A

Area B

Area C
Area D
Area E .

Area F

Area G -
Areal -
Area J -
Area K .

Area L

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Area A 14.29%
Area B 10.71%
Area C 10.71%
Area D 0.00%
Area E 7.14%
Area F 7.14%
Area G 14.29%
Area | 10.71%

1/19





Area J

Area K

Area L

Total

Sunday
November 16

Monday
November 17

Tuesday
November 18

Wednesday
November 19

Thursday
November 20

Friday
November 21

Saturday
November 22

Sunday
November 23

I did not hunt
the PRRA...

Answer Choices

Sunday November 16

Monday November 17

Tuesday November 18

Wednesday November 19

Thursday November 20

Friday November 21

Saturday November 22

0%

Platte River Access Rifle Season 2014

10%

20%

30%

40%

2/19

50%

10.71%

7.14%

7.14%

60%

Q2 Of the 8 days available to hunt these
properties which ones did you hunt?
(Check all that apply)

Answered: 28 Skipped: 0

70%

80%

90% 100%

Responses

67.86%

32.14%

28.57%

28.57%

21.43%

35.71%

42.86%

28

19

10

12
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Sunday November 23 35.71%

I did not hunt the PRRA property during this period 0.00%

Total Respondents: 28

Q3 If you did not hunt the later days did you
stop hunting because you harvested your
deer?

Answered: 28 Skipped: 0

Yes
I hunted all
the way thro...
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 28.57%
No 39.29%
32.14%

| hunted all the way through the final day

Total

Q4 Did you also hunt other property during
those days or other parts of the November
rifle season?

Answered: 28 Skipped: 0

3/19

10

"

28
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Yes

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 57.14%
No 42.86%
Total
Q5 If you answered "yes" to the previous
question what type of other properties did
you hunt? Check all that apply.
Answered: 16 Skipped: 12
Private
property wit...
Private
property ope...
Publicly owned
property tha...
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices

Private property with landowner permission
Private property open to public hunting such as NGPC Open Fields and Waters properties

Publicly owned property that is open to public hunting

Total Respondents: 16

Q6 How far do you live, in miles, from the

4719

16

12

28
Responses
81.25% 13
6.25% 1
31.25% 5
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21

22

23

24

25

26

27

28

Responses

150

9+ miles
20

24

35

115 miles
132

200

9 miles
17

150

4 miles
About 35 miles
65

5

25

20

200

20

40

25 miles
140

45

220 Miles
13

35

150 miles

20
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area you received a permission slip for?
One way travel, not round trip.

Answered: 28 Skipped: 0

Q7 Was your NGPC deer permit an either
sex (allowed you to potentially harvest a
buck) or was it an antlerless only permit?

Answered: 28 Skipped: 0

5/19

Date

12/27/2014 8:29 AM

12/21/2014 10:23 AM

12/17/2014 4:34 PM

12/12/2014 5:12 PM

12/11/2014 12:24 PM

12/10/2014 11:38 PM

12/10/2014 7:27 PM

12/10/2014 2:31 PM

12/8/2014 9:41 PM

12/7/2014 10:48 AM

12/6/2014 8:23 AM

12/5/2014 4:42 PM

12/4/2014 5:06 AM

12/3/2014 9:55 PM

12/3/2014 8:52 PM

12/3/2014 7:40 PM

12/2/2014 11:24 PM

12/2/2014 9:49 PM

12/2/2014 7:46 PM

12/2/2014 3:58 PM

12/2/2014 3:03 PM

12/2/2014 1:23 PM

12/2/2014 12:45 PM

12/2/2014 12:26 PM

12/2/2014 11:26 AM

12/2/2014 9:32 AM

12/2/2014 9:29 AM

12/2/2014 8:28 AM
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Antlerless Only I
Multiple
permits, som...

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Either Sex 75.00% 21
Antlerless Only 3.57% 1
Multiple permits, some of each type. 21.43% 6
Total 28

Q8 Did you harvest a deer on the PRRA
site?

Answered: 28 Skipped: 0

Yes

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 39.29% 11
No 60.71% 17
Total 28

Q9 If you answered yes to the previous
question how many deer did you harvest,

6/19
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what species were they, and what sex were
they?

Answered: 11  Skipped: 17

# Responses

1 One Whitetail Buck

2 Na

3 1 white tail buck

4 1whitetailbuck

5 1 whitetail buck

6 My 16 yr old son shot a nice 4x4 buck.

7 WT Buck and WT doe

8 1 whitetail buck (antlers were lost so thought was a doe)
9 1 adult doe

10 My son shot a 8 point whitetail buck and | shot a mature whitetail doe

One Whitetail buck

Q10 Should rifle deer hunting be allowed on
the PRRA areas?

Answered: 28 Skipped: 0

Yes

0% 10% 20% 30% 40% 50% 60% 70% 80%

Answer Choices Responses
Yes 92.86%
No 7.14%
Total

Date

12/17/2014 4:35 PM

12/10/2014 11:39 PM

12/8/2014 9:42 PM

12/6/2014 8:27 AM

12/4/2014 5:07 AM

12/3/2014 8:53 PM

12/2/2014 7:47 PM

12/2/2014 3:59 PM

12/2/2014 3:04 PM

12/2/2014 12:28 PM

12/2/2014 8:28 AM

90% 100%

26

28

Q11 Would you continue to deer hunt on
the PRRA areas if the use of high power
rifles was eliminated during the rifle firearm

7119
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season on these areas?

Answered: 28 Skipped: 0

Yes

0%  10% 20% 30% 40% 50% 60% 70%

Answer Choices Responses
Yes 46.43%
No 53.57%
Total

80% 90% 100%

13

15

28

Q12 How did you learn of the opportunity to

hunt these areas? Check all that apply.

Answered: 28 Skipped: 0

Newspaper

Radio

Website

Word of Mouth

Other (please
specify)

0%  10% 20% 30% 40% 50% 60% 70%

80% 90% 100%

Answer Choices Responses

Newspaper 3.57%

8/19





Radio

Website

Word of Mouth

Other (please specify)

Total Respondents: 28

# Other (please specify)

1 Husband

2 son in law

3 Sign posted at parking lot
4 My dad

5 NGPC Weekly Newsletter
6 NGPC staff

7 email

Platte River Access Rifle Season 2014
0.00%
32.14%
64.29%

25.00%

Q13 Prior to gaining permission to PRRA

land were you aware of the Platte River

Recovery Implementation Program (PRRIP)
as well as their mission and work along the

Yes

Platte River?

Answered: 28 Skipped: 0

Answer Choices

Yes

No

Total

10% 20% 30% 40% 50% 60% 70%

Responses

64.29%

35.71%

0
9
18
7
Date
12/27/2014 8:30 AM
12/21/2014 10:24 AM
12/10/2014 2:31 PM
12/4/2014 5:08 AM
12/2/2014 9:50 PM
12/2/2014 3:59 PM
12/2/2014 11:28 AM
80% 90% 100%
18
10
28

Q14 At this time are you aware of PRRIP's
mission and work along the Platte River?
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Answered: 28 Skipped: 0

Yes

No

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 92.86% 26
No 7.14% 2
Total 28

Q15 Have you ever accessed any of the
PRRA areas in the past?

Answered: 28 Skipped: 0

Yes, Rifle
deer lottery

Yes, General
reservation...

No, | have
never access...

Other

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes, Rifle deer lottery 35.71% 10
Yes, General reservation period 35.71% 10
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No, | have never accessed these areas before 42.86% 12

Other 3.57% 1
Total Respondents: 28

Q16 If you answered "other" to the previous
question, please explain how?
Answered: 1 Skipped: 27

# Responses Date
1 2013 muzzle loader season 12/3/2014 7:43 PM

Q17 If you had not received access to the
PRRA site, would you have hunted deer
elsewhere during this rifle season?

Answered: 28 Skipped: 0

Yes

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 60.71% 17
No 39.29% 1
Total 28

Q18 Please complete this statement:
Overall | was with my
recreational experience on this property.

Answered: 28 Skipped: 0
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Answer Choices
Very dissatisfied
Moderately dissatisfied
Neutral
Moderately satisfied

Very satisfied

Total

Very
dissatisfied

Moderately
dissatisfied

Neutral

Moderately
satisfied

Very satisfied

Platte River Access Rifle Season 2014

0%  10% 20% 30% 40% 50%

60%

70% 80%

Responses

0.00%

7.14%

7.14%

46.43%

39.29%

Q19 Do you agree with the following
statement: | would hunt this area again.

Answered: 28 Skipped: 0

12/19

90% 100%

13

"

28
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Strongly
disagree

Moderately
disagree

Neutral

Moderately
agree

Strongly e _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Strongly disagree 3.57% 1
Moderately disagree 3.57% 1
Neutral 3.57% 1
Moderately agree 39.29% 11
Strongly agree 50.00% 14
Total 28

Q20 Do you agree with the following
statement: | would recommend PRRA sites
to a friend or relative to hunt?

Answered: 28 Skipped: 0
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Strongly
disagree

Moderately
disagree

Neutral

Moderately
agree

Strongly e _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Strongly disagree 3.57%
Moderately disagree 3.57%
Neutral 32.14%
Moderately agree 17.86%
Strongly agree 42.86%

Total

Q21 The list of names and phone numbers
of individuals that shared the property with
you were provided with your permission
slip. Did you contact or communicate with
any of them prior to your hunt?

Answered: 28 Skipped: 0

Yes

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

14 /19

12

28
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Answer Choices Responses
Yes 64.29% 18
No 35.71% 10
Total 28

Q22 Did you have any problems with other
users on the area?

Answered: 28 Skipped: 0

Yes
No
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 10.71% 3
No 89.29% 25
Total 28
L 1] L1} H
Q23 If you answered "yes" to the previous
question please describe the issue and the
end result.
Answered: 4 Skipped: 24

# Responses Date
1 Neighboring land owner confronted another hunter about hunting close to the property line then parked his truck 12/10/2014 11:45 PM

next to my blind after driving circles in his field.
2 Other access permit holders were great & everyone communicated well and kept distances between stands. 12/2/2014 10:06 PM

However, in corn field to the south of the sand pit cabin & grain bins (adjacent to Area A) several times each day

the same road hunters went on to the property & eventually shot 2 doe deer. They came up to the Area A fence

line (even standing on the fence post the first time), but did not cross after seeing me. One time scared a 6 point

buck heading toward my stand from the river. Believe they were tresspassing on the land & later came to me in

the parking lot at the end of the day questioning how | had access. People were working at the cabin on 11/18

and | did not see them drive through the field on that day.
3 Adjacent neighbor did not like us out there. Not the friendliest man in the county 12/2/2014 7:49 PM
4 | felt that people were coming in from the interstate side, because there were a lot of shots fired really close to 12/2/2014 9:34 AM

me, but no cars besides mine were in the parking area.
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Q24 Did you take a youth hunting with you
as allowed on your permission slip?

Answered: 28 Skipped: 0

Yes

No
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 42.86% 12
No 57.14% 16
Total 28
Q25 If you answered "yes" to the previous
question did the youth successfully harvest
a deer?
Answered: 13 Skipped: 15
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 38.46% 5
No 61.54% 8
Total 13
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Q26 Were there any significant issues with
the administration of this recreational
opportunity?

Answered: 28 Skipped: 0

Yes

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 14.29% 4
No 85.71% 24
Total 28

Q27 If you answered "yes" please describe
the issue and any suggested solutions.

Answered: 4 Skipped: 24

# Responses Date

1 No access prior to start of season 12/10/2014 11:47 PM
2 parked down by groundto hunt and got note to use parking space tofar in cold conditions and for youth 12/3/2014 10:11 PM
3 online access on the web sight to get the access permit was difficult for a person whom is not at a computer daily 12/3/2014 7:49 PM

for 8 hours time

4 | just want to add as comment.... The weather caused the deer to stay on the North side of the river... There were 12/2/2014 9:48 AM
plenty of deer to been seen across the river but for some reason this year they would not cross or cross only way
late or way early...this IS an amazing program...PLEASE PLEASE continue the program allowing rifle
hunting...Just because | had no success harvesting a deer does not mean | did not have a GREAT experience...

Q28 Do you have any suggestions on how
to improve this recreational opportunity in
future years?

Answered: 14 Skipped: 14

# Responses Date
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Perhaps reducing the number of hunters on untimbered areas such as F and G to two instead of four/
1 day access prior to start of season

No, keep up the good work

Have a day a week or two before season to scout property look at boundaries and meet other hunters

The parking lot is over a mile walk on area B to get to your blind a long the trees | did not realize we had to use
the parking lot | would appreciate if they was a parking lot closer or be able to at least park closer with out getting
in trouble!

You need to change the parking that is to far for a youth hunter in freezing conditions | didn't get to use this land
very much because of this And | have a hip problem and so | can not walk that far lalso think it is dangerous to
walk down a gravle road a mile to rifle hunt

lower the number of hunters allowed at any one time to no more than 4 or 5

Having more access points to the land. Also having the adjoining land owner be better neighbors. being able to
leave stands and blind out for the season

| know this is difficult to allow given the difficulty of monitoring for abuse, but it would be nice if you did shoot a
deer that you could use some of the drives that go up to the property at different locations like the road to the
cabin to pick-up your deer vs. having to drag it all the way back to the parking lot. | had 5 opprtunities to shoot
small does or spiker bucks, but was discouraged in doing so, because | was not going to drag a deer that far
unless it was of respectable size. You are also on your own when no other people are on the property, so there is
no help. Finally, although in very good health and reasonable shape, | am 50 years old and is going to take some
effort on my part to drag that deer vs. when it was no problem when | was younger hunting in the woods of
northern Wisconsin. Just something to consider to improve the expereince.

let people park on the gate approaches
no

| still would like to advocate for YOUTH... | have two sons that | hunt with....I would gladly give up my right to hunt
to take BOTH boys with me....I would just sit with them still only having two guns present...It has been the only
problem to me with the program to find someone else to have to take my second son somewhere else.....(I know
it is my problem not yours but if you would consider the "three people two guns" would be very helpful to
someone like me)

It is really for an older gentleman like myself to walk the distance requires d to get to the deer. | have a cart, but
with even that | passed up harvesting a deer because its just too far to drag it back to the parking lot. There were
a lot of tracks where people have driven all in there in the past, there has got to be a way to let people drive in
only to pickup their deer. A combination lock, or someone you could call to go in and help retrieve a deer. | would
volunteer to work a large area, and help people out.

| believe making these lands archery only would be a great move... Bowhunters are a lot more sensitive to the
land and don't abuse their privileges...

Q29 Are there any outstanding points that
you would like to point out as especially
helpful for the recreational user on these

properties?

Answered: 9 Skipped: 19

Responses

The list of contact numbers for other hunters is especially usefull
| was amazed at all of the wildlife utilizing this area. Great habitat
Be nice to get into trees so we could use ladder stands

make sure that you have orange on and set in one place instead of wandering around
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12/10/2014 11:47 PM

12/8/2014 9:49 PM

12/5/2014 4:48 PM

12/4/2014 5:13 AM

12/3/2014 10:11 PM

12/3/2014 7:49 PM

12/2/2014 11:38 PM

12/2/2014 10:21 PM

12/2/2014 1:25 PM

12/2/2014 11:32 AM

12/2/2014 9:48 AM

12/2/2014 9:43 AM

12/2/2014 8:33 AM

Date

12/12/2014 5:17 PM

12/8/2014 9:49 PM

12/3/2014 10:11 PM

12/3/2014 7:49 PM
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Thank you for the opportunity, although | did not get a deer and it was pretty cold this year, | really enjoyed
seeing all the birds and watching their activities throughout the day!

no

Always talk to the others on the property...makes it safe, makes it more enjoyable...| have made some new
friends through this process

Just to pickup any trash, they leave behind.

Getting your harvested game out of the woods is very difficult on most of the areas... This limits elderly and
women from hunting on these areas by themselves...
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LaBonde moved to recommend that the GC approve a three year extension of the current
contract with Nebraska Game and Parks Commission for administration of the PRRA
program. Motion seconded by Urie. LaGrange abstained (NGPC staff). Motion carried.

Rabbe moved to recommend the following changes to the PRRA program for the 2015-
2016 season:
a) Require hunter orange to be displayed on the top of any temporary blinds or
concealment used on the PRRA lands.
b) Construct an additional parking area on towards the west end of Area L.
c) Disallow the use of center-fire rifles on Area E.
d) Add the Liehs tract to the PRRA program for all uses except deer hunting.
e) Recommend that the ED Office seek a legal opinion on the Area A easement
situation and forward the discussion to the GC for action.
Motion was seconded by Bendfeld and passed unanimously. LaGrange abstained (NGPC
staff).





Recommendation From LAC about PRRA

o Continue all prior parts of the agreement.

¢ No change in list of compatible uses.

o Recommended all complex lands be able to be used for all compatible uses subject to ecological
and good neighbor policies.

¢ Add Binfield property 2010004,





Appendix A

Tract Number Area
2008001 455 acres
2009001 180 acres
2009003 360 acres
2009004 330 acres
2009005 200 acres
2009006 330 acres
2009007 350 acres
2010001 565 acres
2010004 1,400 acres
2012002 718 acres
2012005 286 acres

Total 5,174 acres





June 22,2012

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM

Public Access Policy

Office of the Executive Director

Kearney, Nebraska

1. Introduction

Attachment 4 to the Final Platte River Recovery Implementation Program (PRRIP or Program) states
that the Program will provide public access to fee title Program lands for recreation and educational
purposes, when and where it is consistent with Program objectives and land use. This directive
establishes policy for providing the public with meaningful opportunities to access lands owned in fee
title by the Platte River Recovery Implementation Foundation (PRRIF) in support of the Program.

1l Authorities
This policy is approved and enacted by the Governance Committee (GC) of PRRIP on June 15, 2011 and

incorporated into the policies and procedures of the PRRIP dated 10/24/2006 (Attachment 4 Land Plan
[11.B.2 (Public Access)).

i, Access Considerations
Public access to PRRIF fee title lands subordinate to the following considerations:

1. The ecological and biological considerations of the target species as determined by the
a. Biological Opinion (BO) of the USFWS
b. The science and policy of the PRRIP and any other relevant governing bodies.

2. The Nebraska State law(s) governing recreational liability
The Good Neighbor Policy of the PRRIP

Iv. Areas Open to Public Access
The areas available for public access will be reviewed and approved on an annual basis by the PRRIP

Land Advisory Committee (LAC) based on the following considerations:

Stated guidelines in the program document
Best available ecological and biological data
Coordination with other program activities
Conflicts arising from non-compatible use
Concern for public safety

o Uk wnN PR

Emergent issues related to access

V. Calendar of Access
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The specific needs of Program target species mandate that certain conditions be met in order to benefit
species and/or habitat. To meet these conditions, access will have to be restricted during some parts of
the calendar year and completely prohibited during parts of the calendar year. These
restriction/prohibition dates will be determined by the same rules governing areas of access and subject
to periodic review. A calendar of public access dates is attached to this document as Appendix A.

VI. Compatible Public Uses
The public activities (compatible uses) that will be permitted on PRRIF fee title lands will be vetted and

advanced to the GC from the LAC. Final approval will be done by the GC. Once approved they remain in
effect until rescinded by the GC. The compatibility of potential public uses will be determined by and
continually evaluated using the following criteria:

Lawfulness
Compliance with stated Program objectives
Exposure to undue risk and liability

P wNhPR

In keeping with neighboring land use

The list of compatible public uses will be reviewed and approved by the GC annually. A list of compatible
uses is attached to this document as Appendix B.

VII. Conditions of Access
Any individual or group wishing to have access to PRRIF fee title lands may only do so with prior written

permission from the Executive Directors Office (EDO) of PRRIP or its designate. Permission is conditional
provided it is in concert with stated areas of access, dates of access and types of access as outlined
above. Permission is also contingent upon the individual/organization being in good standing with the
Program. Standing will be determined by and at the sole discretion of the EDO (or designate). The EDO
(or designate) reserves the right to remove any organization and/or individual at will. All use will be day
use only with no temporary structures or facilities allowed to remain on the properties. See Appendix C
for day use guidelines. Guidelines for administration of the Program’s Good Neighbor Policy are
attached as Appendix D. The Program’s public access rules violation protocol is attached as Appendix E.
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Appendix A — Calendar of Access

3/23 - 5/10 10/1 - 11/15
Whooping Crane Migration Whooping Crane Migration
5/11 - 8/15
lelted Access
4/1 51 71 8/1 91 1001 11/1 121
4/15 - 8/15

Tern & Plover Nesting

Open: No additional restrictions beyond those outlined in this access policy.

Limited Access: Certain properties, or areas of properties, will be closed to public access during this
time. These areas will be clearly identified by the EDO (or designate).

No Access: No public access is allowed during this time.
Appendix B — List of Compatible Uses

mushroom collecting
deer hunting

fishing

bird watching/hiking
turkey hunting
upland game hunting
waterfowl hunting

NounspwNRE

Appendix C — Day Use Guidelines

Plan Ahead and Prepare

e Getinformation about the use area property boundaries and restricted use areas from the EDO (or
designate).
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e Know and abide by the list of approved public uses.
e Keep the Program access permission document on your person at all times.

Fishing and Hunting

e If fishing is allowed, clean fish at home.

e If hunting is allowed, all blinds, stands, and other equipment must be packed in and out of the area
each day.

e Field dress large game animals well away from trails, water, and parking areas.

Pack It In, Pack It Out

e Pack out everything you brought in with you.
e Be agood steward — pick up any litter you may come across and pack it out as well.

Sanitation

e Bury human waste in catholes 4-8" deep at least 200 feet from water, trails and parking areas.
e Cover and disguise the cathole. Do not leave toilet paper on the ground.

Campfires

e Campfires are not allowed on PRRIF property.

Leave What You Find

e Leave rocks, plants, and archeological artifacts where you find them.
e Do not disturb or remove scientific monitoring equipment.

Appendix D — The Program’s Good Neighbor Policy

Any and all activities described in this policy are subordinate to the tenants of the Good Neighbor
Policy as described below (taken from the Program’s Land Plan):

All activities of the Governance Committee, its committees and subcommittees and other
persons implementing, operating, and maintaining the Program shall be carried out in such a way
that the Program will be viewed as a “good neighbor” by the residents of central Nebraska and
any others who might be affected by Program activities. The Program will comply with
applicable local, state, and federal laws and to the extent permitted by such laws, will be





June 22,2012

responsible for its actions to the same extent as a private individual under like circumstances.
The following principles shall guide the Program to be a good neighbor.

o The Program will emphasize the prevention, as opposed to the correction, of actions that
cause adverse effects on adjacent landowners or others. Program representatives will talk
with neighboring landowners and tenants and others as appropriate, and attempt to document
pre-existing conditions and carefully monitor the effects of Program activities.

« If, notwithstanding all efforts to avoid causing adverse effects, concerns are raised that such
effects are nevertheless occurring, the Program will have local representatives readily
accessible so that the nature and cause of any problem can be quickly determined and needed
corrective actions can be taken in a timely manner.

o The Program will require its contractors to carry appropriate insurance to cover documented
damage claims resulting from their actions. The Program will make provisions to cover on a
case-by case basis other documented damages resulting from unintended consequences of the
Program.

Appendix E — Public Access Rules Violation Protocol

All user conflicts shall be settled between individual parties and if not settled amicably will result in both
parties losing all rights to use of PRRIF lands.

Terms of Use shall be described in permitting documentation. Violation of any of those terms shall result
in immediate revocation of those permissions.

All Program use of the properties shall supersede any individual permitted access. It will be the
responsibility of the individual to determine if Program activity is occurring in the permitted area.
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Amendment No. 1

COOPERATIVE AGREEMENT
BETWEEN THE
NEBRASKA GAME AND PARKS COMMISSION
AND
PLATTE RIVER RECOVERY IMPLEMENTATION FOUNDATION

THIS AMENDMENT is made to the COOPERATIVE AGREEMENT dated September 6,
2012 by and between the Nebraska Game and Parks Commission, party of the first party,
hereinafter called the Commission, and the Platte River Recovery Implementation Foundation,
hereinafter called PRRIF, regarding the Platte River Recovery Implementation Program.

TERMS AND CONDITIONS

A. This Agreement is for a term from September 6, 2012 through June 30, 2018.

All other terms and conditions of this agreement shall remain unchanged.

Nebraska Community Foundation

Diane M. Wilson Date
Chief Financial and Administrative Officer

Nebraska Game and Parks Commission

Timothy McCoy Date
Deputy Director

Platte River Recovery Implementation Foundation

Diane M. Wilson Date
Executive Director






Program Land Acquisition Objective Progress

6/1/2015
Table 1 :SUMMARY
Status Acres Dollars
Purchased 8,340.70 $ 21,969,279.16
Sponsorship/Lease 2,665.00 $ 37,500.00
Agreements 372.00 $ -
Total 11,377.70 $ 22,006,779.16
Complex Acres 10,635.93
Non Complex Acres 741.77
Acres remaining for 1st Increment Goal (1,377.70)
Total Acres Controlled or Contracted 11,332.18
1221 Exchange (96.60) S (362,408.59)
Blue hole East 51.08 S 181,352.98
Total Under Contract (45.52) $ (181,055.61)
In Active Negotiations Acres Negotiated Value
Total Dollars Spent or Under Contract $ 21,825,723.55
Table 2 : ACTIVE
In Active Negotiations Acres Negotiated Value

Total Active Acres

0.00 $ -






Ownership by Type

B Purchased ® Sponsorship/Lease m Agreements

3%

Complex vs Non Complex

B Complex Acres  ® Non Complex Acres






COMPLEX

Complex Total 10,635.93 $18,731,513.84
Goal 9,200.00
Acres remaining for 1st Increment Goal (1435.93)
PLUM CREEK
Complex Total 716.30 $2,090,000.00
Purchased Acres Dollars
Dyer 2009003 (0804) 36030 $ 1,200,000.00
Cook 2009007 (0815) 356.00 $ 890,000.00
2009003-10001 (0924) (3.38) $ -
2009003-10002 (0922) 338 % -
2009003-12001 (1111) (0.09) $ -
2009003-12002 (1108) 009 $ -
Total 716.30 $ 2,090,000.00
COTTONWOOD RANCH
Complex Total 3,552.00 $ 2,388,676.00
Purchased Acres Dollars
Stall 2009006 (0903) 337.00 $ 1,116,676.00
Morse 2010001 (0839) 565.00 $ 1,272,000.00
Total 902.00 $ 2,388,676.00
Sponsorship/Lease Acres Dollars
2008002 Cottonwood Ranch 2,650.00 $ -
Total 2,650.00 $ -
ELM CREEK
Complex Total 1,584.90 $ 3,830,200.00
Purchased Acres Dollars
Bartels 2009002 (0803) 139.00 $ 420,000.00
McCormick 2009005 (0850) 21821 $ 530,000.00
Sullwold 2012001 (1101)
Johns 2012002 (1102) 947.65 $ 3,420,000.00
BELF Trade 1407 $ (530,000.00)
Meier 2012002-12001 (1213) (1.96) $ (9,800.00)
Total 1,302.90 $ 3,830,200.00
Agreement Acres Negotiated Value
01 - Aten Family 20.00 $ -
02 - D. Johnson 48.00 $ -
03 - G. Hubbard 84.00 $ -
04 - NGPC 15.00 $ -
06 - NPPD 115.00 $ -
Total 282.00 $ -





PAWNEE COMPLEX

Complex Total 484.04 $ 2,585,000.00
Purchased Acres Dollars
Volentine 2014004 (1404) 233.00 $ 1,350,000.00
BELF 2015002 (0832) 251.04 $ 1,235,000.00
Total 484.04 $ 2,585,000.00
FORT KEARNY
Complex Total 2,266.81 $ 3,393,225.04
Purchased Acres Dollars
Fox 2009001 (0842) 18159 $ 582,442.76
Hickory Farms  2009001-1401 ( )
Hostetler 2009004 (0847) 33162 $ 696,920.00
2009004-10001 (0925) (0.30) $ -
2009004-10002 (0923) 034 $ -
Sherrerd 2010003 (0805) EASEMENT 304.37 $ 304,370.00
Wyoming 2008001 45529 $ -
Blessing 2012003 (1110) 195.90 $ 1,023,355.00
BELF Trade 1406 $ (710,000.00)
Younkin 2014001 51.00 $ -
Speidell 2014003 (1227) 747.00 $ 1,496,137.28
Total 2,266.81 $ 3,393,225.04
SHOEMAKER ISLAND
Complex Total 1,745.88 $ 4,444,412.80
Purchased Acres Dollars
Binfield 2010004 (0918) 1,525.88 $ 3,674,042.40
Leaman West 2011001 (1001) 130.00 $ 770,370.40
Total 1,655.88 $ 4,444,412.80
Agreement Acres Negotiated Value
07 - WCMT 40.00 $ -
08 - Foote & Osbhorne 50.00 $ -
Total 90.00 $ -
ALDA TO GRAND ISLAND
Complex Total 286.00 $ -
Purchased Acres Dollars
M. Meadows 2012005 (1210) 286.00 $ 1,350,000.00
Speidell Trade 1408 $ (1,350,000.00)
Total 286.00 $ -





NON COMPLEX

Non Complex Total 74177 $  3,275,265.32
Goal 800.00
Acres remaining for 1st Increment Goal 58.23
OFF CHANNEL SAND AND WATER
Off Channel Non Complex Total 487.75 $ 2,320,265.32
Goal 400.00
Acres remaining for 1st Increment Goal (87.75)
Purchased Acres Dollars
Broadfoot N. 2009008 (0849) 52349 $ 2,105,150.00
2009008-11001 (1020) (3.45) $ -
2009008-11002 (1006) 146 $ -
2009008-11003 (1009) (0.91) $ (4,100.00)
Leaman East 2011001 (1001) 140.00 $ 829,629.60
Follmer Alda pit 2011002 (1019) 75.00 $ 400,000.00
Hoskins 2013002 (1017) 500 $ 8,000.00
Auction 2011001-14001 (1217) (55.00) $ (201,541.00)
Sale 2009008-14001 (1205 & 1206) (212.84) $ (854,373.28)
Total 47275 $ 2,282,765.32
Leased Acres Dollars
Broadfoot K. 2010002 (0818) 15.00 $ 37,500.00
Total 15.00 $ 37,500.00
PALUSTRINE WETLANDS
Palustrine Non Complex Total 254.02 $ 955,000.00
Goal 400.00
Acres remaining for 1st Increment Goal 145.98
Purchased Acres Dollars
DeBore 2012004 (1203) 100.72 $ 376,000.00
Liehs 2013001 (1114) 153.30 $ 579,000.00
Total 254.02 $ 955,000.00





		Sheet2




PRRIP — ED OFFICE FINAL

5/27/2015

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Land Advisory Committee Meeting Minutes
Kearney, NE
March 31, 2015

Meeting Participants

Land Advisory Committee (LAC)
State of Wyoming
Harry LaBonde — Member, Wyoming Water
Development Office
Matt Hoobler — Alternate, Wyoming State Engineer’s
Office

State of Colorado
Suzanne Sellers — Member, Colorado Water
Conservation Board
Kevin Urie — Alternate, Denver Water

State of Nebraska
Ted LaGrange — Member, Nebraska Game & Parks
Commission

U.S. Fish and Wildlife Service (USFWS)
Matt Rabbe — Member, USFWS

U.S. Bureau of Reclamation (USBOR)
Brock Merrill — Member, USBOR

Power Districts
Jim Jenniges — Alternate, Nebraska Public Power
District

Environmental Entities
Andrew Pierson — Member, Audubon Rowe Sanctuary

Local Nebraska Rep. — Central Platte Natural
Resources District (CPNRD)
Mark Czaplewski — Member (Chair), CPNRD

Local Nebraska Rep. — Tri-Basin Natural Resources
District (TBNRD)
None

Local Nebraska Rep. — Joint CPNRD/TBNRD
Jim Bendfeldt — Alternate, CPNRD

Executive Director’s Office (EDQO)
Jerry Kenny, Executive Director
Bruce Sackett
Justin Brei
Jason Farnsworth

Other Participants

Justin Haahr, Nebraska Game and Parks Commission
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Welcome and Administrative
Chairman Czaplewski called the meeting to order at 9:30 am Central Time and the group
proceeded with introductions.

Czaplewski asked for agenda modifications, none were requested.

Czaplewski asked for the LAC’s recommendation on the minutes of the November 17, 2014
meeting.

LaGrange made a motion to approve the minutes from the November 17, 2014 LAC
meeting. The motion was seconded by Bendfeldt and passed unanimously.

GC Update and Other Committee Coordination Information

GC Update

Czaplewski updated the LAC on recent GC activities. The GC last met on March 17 & 18 in
Kearney, NE. Chris Beardsley was introduced as Wyoming’s new GC representative, assisting
Brock Merrill at that meeting and eventually taking over the role. The GC received an update
from CNPPID on the J-2 Reregulating Reservoir project. Sackett presented PRRIP land income
and taxes for 2014. PRRIP collected approximately $168,000 in income, and paid approximately
$154,000 in property taxes for the year. Another item of discussion was the non-complex goal
numbers. Barels brought up the idea that, given the success so far of off-channel sand & water
habitat and the difficulty in acquiring palustrine wetlands, that the Program might refocus the
remaining 60 acres of non-complex into acquiring additional OCSW habitat. No action was
taken, but the GC discussion was generally favorable to that concept and directed the TAC to
discuss it further.

The next GC meeting is June 9-10, 2015 in Cheyenne, WY.

Other Committee Coordination

Kenny updated the LAC on recent WAC activities. The WAC met on February 3 in Ogallala.
One item of discussion was the methodology for determining excess flows, which determines
when the Program might have water available to capture for use to reach future target flows. The
next WAC meeting is on May 12 and will focus on state depletion plans, and will include a tour
of water facilities in the Platte River basin.

Sellers updated the LAC on recent TAC activities. The TAC held a conference call on January 9
to approve the LTPP monitoring RFP and selection panel. On February 24, the TAC met in
Kearney and discussed peer review of PRRIP LTPP documents, the fall 2014 whooping crane
monitoring report, among other topics. The TAC meets next on May 11 in Ogallala, NE.

General Update

Sackett updated the LAC on recent developments following the early February ice jam that
occurred on the Shoemaker Island Complex. Neighboring landowners brought the issue to the
Hall County Board of Supervisors, and it was discussed at their March 24, 2015 meeting. The
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Program was not made aware of this issue, despite being a central landowner affected by the
flooding. The EDO strongly disagrees with the position presented by the landowners, as well as
their avenue of addressing the issue. The EDO will request time on the next Hall County Board
meeting agenda to present the facts on record. The local landowners have also requested time on
the next Central Platte NRD board agenda. The EDO has briefed CPNRD staff on the events
thus far and the facts of the ice jam, and will present to the CPNRD board in the future if
necessary.

Sackett then discussed the current status of the Program’s land acquisition milestone using
documentation provided to the LAC. Currently, the Program protects 11,126.66 acres through
ownership, easements, and leases. Some of this land is designated as excess and/or involved in
various trades. After completion of deals in process or excess sales, the Program will need
approximately 150 acres of palustrine wetland habitat.

Land Offering Review

Rabbe moved to go into executive session with LAC members, alternates, and technical
staff to review details of land offerings. The motion was seconded by LaGrange and
approved unanimously. The LAC entered executive session at 9:55 a.m.

LaGrange moved to come out of executive session. Rabbe seconded and the motion
carried. The LAC came out of executive session at 10:34 a.m.

Public Access Program Review

Justin Haahr from the Nebraska Game and Parks Commission presented to the LAC about the
2014-2015 Platte River Recreation Access Program and the usage of PRRIP lands for recreation.
The presentation was mostly results of surveys sent to users of the PRRA program and covered
types of use (hunting, hiking, etc), as well as hunting success if that was their activity. It also
gave some insight into the locations where users of the PRRA program were coming from.

Rabbe then discussed the latest Public Access Subcommittee meeting and the PRRA public
meeting. Rabbe said there were many supporters that showed up for the PRRA public meeting,
and that the comments received during the public comment period were overwhelmingly
positive. The Subcommittee met March 11 to discuss the comments received via letters or at the
public meeting.

One issue was that a landowner adjacent to Area A raised a complaint, believing that the PRRA
is violating the terms of an existing easement he holds on PRRIP land. Rabbe brought this to the
LAC for discussion, asking first if there is basis for this claim or should the Program challenge it,
and secondly should waterfowl hunting be disallowed on Area A as a result. Sackett discussed
the easement details, explaining that the easement calls for PRRIP to place no “goose blinds”
within 0.5 miles of the easement holder’s hunting blinds, and that the easement is perpetual with
the owner and his family. Jenniges asked what the Program stands to lose if the issue is
contested and a lawsuit occurs. Sackett said that the easement was given to resolve a boundary
dispute, so potentially the Program could lose land north of the river channel, as well as partial
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management of the river channel depending how a following boundary claim was resolved.
Rabbe said that he does not think it is appropriate for the Program to cater to neighbors
differently than a normal private landowner’s obligations. Hunting competition is not outside
normal neighbor interactions and the Program should defend their rights as a landowner just as
any private landowner would. Bendfeldt recommended that the Program seek legal opinion on
the merit of the claims, suggesting that just giving in to threats of legal action sets poor precedent
for landowner interactions. Czaplewski believes that, from the PRRIP’s perspective as a
manager of endangered species habitat, this is not worth the battle. Kenny said that when
considering legal action, the Program would incur a timeline of 2-3 years, possibly $30,000-
$50,000 in legal fees, and the potential outcome of lost habitat. LaBonde said that when this
issue is brought to the GC for discussion, it should come with a legal opinion. LaBonde is also
in agreement that the Program should not be pushed around by neighbors, saying that the
easement gives explicit rights, and the Program should not allow those rights to be expanded to
further encroach upon PRRIP land use.

Rabbe next discussed the use of centerfire rifles for hunting on Area E southeast of Kearney.
The subcommittee is recommending that use of these high power rifles be disallowed for this
area, given its proximity to the interstate and city of Kearney. Muzzleloaders and shotguns, as
well as archery, would still be acceptable methods of hunting on this tract.

Rabbe said the subcommittee also recommends that the Liehs tract be added to the PRRA for
2015. Due to the proximity to structures and relatively small size of the tract (160 acres), the
subcommittee recommends that this tract be acceptable for all uses except deer hunting (no rifles
allowed).

LaBonde moved to recommend that the GC approve a three year extension of the current
contract with Nebraska Game and Parks Commission for administration of the PRRA
program. Motion seconded by Urie. LaGrange abstained (NGPC staff). Motion carried.

Rabbe moved to recommend the following changes to the PRRA program for the 2015-
2016 season:
a) Require hunter orange to be displayed on the top of any temporary blinds or
concealment used on the PRRA lands.
b) Construct an additional parking area on towards the west end of Area L.
c) Disallow the use of center-fire rifles on Area E.
d) Add the Liehs tract to the PRRA program for all uses except deer hunting.
e) Recommend that the ED Office seek a legal opinion on the Area A easement
situation and forward the discussion to the GC for action.
Motion was seconded by Bendfeld and passed unanimously. LaGrange abstained (NGPC
staff).

Recommendation for 2015 and forward Work Plans
Farnsworth gave the LAC an update on the status and plan for completion of new management
plans and 5-year management plan updates. The TAC is working to finalize and approve results
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of data analysis and formation of habitat objectives, and that initial work is expected to be
completed this summer. The EDO will work with the LAC to organize joint LAC/TAC working
groups to tackle the management plan creation and updates. This iteration of the management
plan process will rely heavily upon the scientific analysis completed to-date.

Public Forum
Chairman Czaplewski asked for public comments, none were offered.

Closing Business
The next meeting was scheduled for May 27, 2015 and will include a tour of a few PRRIP
tracts.

With no further business, the meeting was adjourned by Chairman Czaplewski at 11:45 a.m.
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PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Land Advisory Committee Meeting Minutes
Kearney, NE
May 27, 2015

Meeting Participants

Land Advisory Committee (LAC)
State of Wyoming
Matt Hoobler — Alternate, Wyoming State Engineer’s
Office

State of Colorado
Suzanne Sellers — Member, Colorado Water
Conservation Board

State of Nebraska
Ted LaGrange — Member, Nebraska Game & Parks
Commission

U.S. Fish and Wildlife Service (USFWS)
Matt Rabbe — Member, USFWS

U.S. Bureau of Reclamation (USBOR)
Brock Merrill — Member, USBOR

Power Districts
John Shadle — Member, Nebraska Public Power
District (by phone)

Environmental Entities
Andrew Pierson — Member, Audubon Rowe Sanctuary

Local Nebraska Rep. — Central Platte Natural
Resources District (CPNRD)
Mark Czaplewski — Member (Chair), CPNRD

Local Nebraska Rep. — Tri-Basin Natural Resources
District (TBNRD)
Larry Reynolds — Member, TBNRD Landowner
Dave Raffety — Alternate, TBNRD Landowner

Local Nebraska Rep. — Joint CPNRD/TBNRD
John Thorburn — Member, TBNRD

Executive Director’s Office (EDQO)
Bruce Sackett
Justin Brei
Jason Farnsworth
Tim Tunnell

Other Participants
Justin Haahr, Nebraska Game and Parks Commission

This document is a draft based on one person's notes of the meeting. The official meeting minutes may be different

if corrections are made by the Land Advisory Committee before approval.
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Welcome and Administrative
Chairman Czaplewski called the meeting to order at 9:30 am Central Time and the group
proceeded with introductions.

Czaplewski asked for agenda modifications, none were requested.

Czaplewski asked for the LAC’s recommendation on the minutes of the March 31, 2015
meeting.

Merrill made a motion to approve the minutes from March 31, 2015 LAC meeting. The
motion was seconded by LaGrange and passed unanimously.

GC Update and Other Committee Coordination Information
GC Update
The GC has not yet met since the last LAC meeting.

The next GC meeting is June 9-10, 2015 in Cheyenne, WY.

Other Committee Coordination

Sellers updated the LAC on recent TAC activities. The TAC met May 11 in Ogallala, NE. They
reviewed and recommended GC approval of a tern and plover breeding pair manuscript.
Additionally, they discussed and approved the revised whooping crane monitoring protocol. At
the last GC meeting, the TAC was requested to discuss the possibility of reassigning some non-
complex acres, currently designated for palustrine wetlands, for acquisition of additional off-
channel sand and water areas. The TAC’s recommendation is not to give up on wetlands
altogether, but the Program should seek and consider additional off-channel sand and water sites.

Sellers then updated the LAC on recent WAC activities. The WAC met on May 12 in Ogallala,
NE. The J-2 Reservoir is progressing with permitting activities and land acquisition discussions.
One property has been acquired by CNPPID so far. The WAC was also updated on the North
Platte Chokepoint progress. The next option to be considered for the chokepoint may involve
approaching landowners in the area to purchase agreements similar to flood easements.

Reynolds said that CNPPID has said that the PRRIP has not discussed the willing-seller willing-
buyer means of acquiring property with them. Sellers said that this has indeed been discussed at
the GC in the past, and that ultimately the PRRIP is leasing the J-2 water from CNPPID, and that
CNPPID is responsible for land acquisition, construction, ownership, and operations of the
reservoir. Both CNPPID and the GC would of course prefer that property is acquired through
willing sellers. Reynolds asked if taxes would be paid on the land. Sackett said the GC has
committed to making the counties whole for any lost property taxes, and referred Reynolds to the
September 2014 GC meeting discussion.

This document is a draft based on one person's notes of the meeting. The official meeting minutes may be different
if corrections are made by the Land Advisory Committee before approval. Page 2 of 3
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Reynolds asked what the Program’s target flow was through the North Platte chokepoint area.
Brei said that the target is 3,000 cfs, which currently equates to a stage of under 7 feet. Current
minor flood stage is 6.0 ft.

Reynolds asked if PRRIP has had success so far with in-channel tern and plover nesting. Baasch
said that success so far has been limited, but we have dealt with both high and low water
extremes over the last 3-4 years. Reynolds asked if PRRIP has considered abandoning in-
channel nesting. Farnsworth said that the GC has committed to certain activities through the first
increment of the Program, and has not yet discussed changes to in-channel habitat. PRRIP only
begun creating in-channel habitat in 2013.

Recommendation for 2015 and forward Work Plans

Farnsworth gave the LAC an update on the status and plan for completion of new management
plans and 5-year management plan updates. The TAC is still working to finalize and approve
results of data analysis and formation of habitat objectives. Initial targets will likely include
creation of channel widths of at least 600 feet and unforested widths of an additional 200 feet
from the river bank. PRRIP already meets or exceeds this at several locations, so sweeping
changes are not expected. The EDO will produce drafts of plans and updates based on the
existing templates over the next few months. The LAC should expect to start seeing drafts in the
August-September timeframe.

Work in Progress Update
Tunnell distributed the Work in Progress handout and gave the LAC the tract-by-tract update of
upcoming work and work that has been completed to-date.

Public Forum
Chairman Czaplewski asked for public comments, none were offered.

Closing Business
The next meeting was scheduled for August 12, 2015 at 9:30 a.m. central time.

With no further business, the meeting was adjourned by Chairman Czaplewski at 11:12 a.m.

This document is a draft based on one person's notes of the meeting. The official meeting minutes may be different
if corrections are made by the Land Advisory Committee before approval. Page 3 of 3
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