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1.0 INTRODUCTION AND PURPOSE 

Phase I of the Water Management Study (WMS) for the Platte River Recovery 

Implementation Program (PRRIP or Program) evaluates the ability of the Program to achieve 

pulse flows of Program water during the low demand period on the Platte River in central 

Nebraska. Phase I also evaluates the potential to provide a maintenance flow to the same 

geographic area during the summer irrigation months. This report presents the results of this 

Phase I evaluation. The study will be used by the Governance Committee of the PRRIP to 

meet certain Program water supply objectives, including the determination of water delivery 

timing and quantities, and additional water supply and conservation project needs.   

Figure 1-1 entitled, “Study Area and Locations” illustrates key locations on the Platte River 

in central Nebraska which are referenced in this report. Figure 1-1 is located at the end of the 

main report section.  

The Phase I study objective, as defined in the Request for Proposals (RFP) included as 

Appendix 4, is to evaluate the feasibility of meeting the following water supply goals by 

December 31, 2011: 

1. Provide 5,000 cubic feet per second (cfs) of Program water for three days to the 

Overton gage on the Platte River in central Nebraska for pulse flows when other 

demands that may be competing for river channel and irrigation system capacity 

are low (normally September 1 through May 31). Assuming this water-delivery 

availability, Program water may be used to supplement existing flows to achieve 

pulse flows in excess of 6,000 cfs two out of three years. If these flows are 

achieved by existing flows (without Program water), the deliveries of Program 

water would not be necessary. 

2. Identify feasible measures and quantify the Program water necessary to ensure a 

yield of 800 cfs of Program water at the Overton gage during the irrigation season 

(May 1 through September 30). The USFWS indicated that the intent of the 800 

cfs flow is augment flows from May 11 to September 15 as outlined in the 
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Instream Flow Recommendations Document (see FWS Meeting Notes in 

Appendix 1). 

In addition to the objectives identified in the Problem Statement of the RFP presented 

above, the following objectives were also identified in the RFP and elaborated on during 

discussions with Program participants. 

3. Evaluate how the 13 alternatives in the Program Final Environmental Impact 

Statement (FEIS) (USDOI, 2006) may contribute to the 5,000 and 800 cfs flows, 

as opposed to the average annual reduction determined in prior studies. 

4. Provide initially required modeling tools and initial characterization of the 

projects to guide further assessments in Phase II of the study. 

The 5,000 cfs pulse flow and 800 cfs irrigation season flow targets represent Program water 

only. These target flows are in addition to other flows that may be in the river including 

natural flows or other managed water. The evaluation of providing these targets of Program 

water was specifically stated in the RFP as the objective of the WMS and stated in the RFP. 

As stated above, the location for evaluating the flow objectives in the WMS is the Overton, 

NE gage in contrast to the use of the Grand Island gage in evaluating target flows in other 

Program work. The Overton location is representative of the upstream end of the critical 

habitat and was identified in the FEIS as the basis for the pulse flow. The pulse flow 

recommendations were developed based on target flows at Overton that were anticipated to 

meet goals for channel restoration and improving habitat within the critical reach. In 

addition, evaluation at this location recognizes the proximity of the Overton gage just 

downstream of the J-2 Return which is a key delivery point evaluated in the pulse flow 

analysis.  

The objective of Phase II is to evaluate additional potential alternatives and combinations of 

alternatives for meeting the target flows of 5,000 cfs and 800 cfs of Program water (6,000 cfs 

total flow in two of three years). The evaluation will include revisions to these alternatives if 

necessary and updated operational scenarios as identified in the Phase I participant 

interviews. 
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The development of the Program was authorized with the signing of the Cooperative 

Agreement on July 1, 1997. The Governance Committee’s Alternative was selected as the 

Preferred Alternative for meeting the goals of the Program when the Record of Decision was 

signed on September 27, 2006 by the Secretary of the Interior. The Program Agreement was 

subsequently signed by the governors of Nebraska, Wyoming, and Colorado and the 

Secretary of the Interior. 

The Program was initiated on January 1, 2007 between Nebraska, Wyoming, and Colorado 

and the Department of the Interior (DOI) (the parties) to address issues related to certain 

threatened and endangered species that have habitat in the Platte River Basin. The target 

species are the whooping crane, piping plover, interior least tern, and pallid sturgeon. 

2.0 GUIDANCE OF PROGRAM PARTICIPANTS 

The Program Document Water Plan defines the Program’s water management process, 

describes the initial projects to be implemented to meet Program water supply objectives, and 

identifies additional projects to be considered in the Program’s first increment. The focus of 

this study is to quantify how these projects are able to reduce shortages to the target flows at 

Overton and to assist the Governance Committee in the selection of projects capable of 

meeting the Program’s water supply goals. The Program Document Water Plan (PRRIP, 

2006) and the FEIS provided the basis for the analysis. 

Boyle reviewed the Program Document Water Plan as well as additional documentation, 

including the Water Conservation/Supply Reconnaissance Study (Boyle, 1999) and the FEIS 

(USDOI 2006). 

In addition to a review of the literature, meetings, or interviews, were held with 

representatives of several of the Program participants to discuss the intent of the WMS and to 

provide information on key aspects of the project. These Program representatives shared a 

wealth of knowledge on the Platte River system, the importance of the routing studies and 

how identified projects would work today and in the future. A total of 9 meetings were held 

with 8 agencies during the initial stages of the study. Table 2-1 entitled, “Interview 

Participants” presents a summary of these contributors and the highlighted topics of 

discussion. 
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Table 2-1 
Interview Participants 

 

Interview Primary Topics 

Mark Butler and Don Anderson 
U.S. Fish and Wildlife Service 

Yield of water supply projects, Environmental 
Account Management, Ramping rates for 
water deliveries 

Jeff Runge 
U.S. Fish and Wildlife Service 

Associated costs related to Program water 
delivery, sensitivity of ramping rates 

Don Kraus, Mike Drain, and Cory Steinke 
CNPPID 

District’s system, Environmental Account in 
Lake McConaughy, potential solutions, travel 
times and losses 

Brian Barels 
NPPD 

District’s system, including physical 
constraints and potential liabilities 

Jon Altenhofen 
Northern Colorado Water Conservation 
District 

Tamarack Projects, South Platte River 

Mike Purcell 
State of Wyoming 

WMS Objectives, Pathfinder Modification 
Project, Wyoming Projects 

John Lawson, Lyle Myler 
USBR 

Pathfinder Modification Project, Wyoming 
deliveries 

Ann Bleed 
Nebraska Department of Natural Resources 

Conveyance losses, Nebraska water 
administration 

Duane Woodward 
Central Platte Natural Resources District Central Platte hydrology  

A summary of the discussion was prepared following each interview. These 

summaries were provided to the participant for review and comment. These 

interviews and summaries acted as a basis for the development of the tools and 

analysis in Phase I and phase II of the WMS. These summaries are provided in 

Appendix 1. 

The interviews were beneficial in helping to frame the main issues related to the 

Program’s goal of providing the target flows to the critical habitat. These main points 

include: 

• The primary objective of the WMS is to characterize to what extent releases 

from Lake McConaughy or other supplies will reach the critical habitat and 
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the total volume necessary. This goal focuses much of the analysis on moving 

water through the Platte River system, NPPD’s system, and CNPPID’s system 

given many physical and administrative constraints. In addition to applying 

these limitations and constraints to the routing of flows, this study provides a 

basis for a critical analysis of which of these constraints is limiting, and to 

what extent modifications or relaxations are possible.  

• Another issue related to the framework of the tools developed as a part of this 

study is how Program water will be administered by the State of Nebraska. 

Program water is administered separate from natural flows, similar to other 

storage releases. This water is charged a pro-rata amount for river losses, but 

in the case of a gain in the river, it does not accrue gains. Program water run 

through the NPPD and CNPPID (the Districts) systems is administered the 

same losses as if it were to remain in the river. Similar to this administration, 

the travel times are assumed to be equivalent to travel times in the river.  

• Since the development of the Water Conservation/Supply Reconnaissance 

Study, the Reconnaissance Water Action Plan, and the FEIS, the Platte River 

has seen significant changes in hydrology and flows. The recent dry years 

coupled with the spread of phragmites has changed the regime of the river. 

These changes reemphasize the need to consider how Program water can be 

used to benefit the critical habitat and target species.  

• These meetings and future meetings with Program participants are valuable in 

framing the operations and benefits of the current alternatives identified in the 

Water Action Plan and additional alternatives to be considered in Phase II to 

aid in providing the target flows of 5,000 cfs and 800 cfs of Program water. 
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3.0 EVALUATION OF PROGRAM FLOW TARGETS 

3.1 Program Water 

A long-term objective of the Program is to reduce shortages to specified target flows 

by an average of 130,000-150,000 acre-feet (ac-ft) per year in the Platte River in 

central Nebraska (Platte River valley area from Lexington to Chapman, Nebraska). 

The following list describes three initial Program projects and a reference to the 

description of the respective projects that can be found in the Program Document 

Water Plan: 

a. Nebraska’s Environmental Account in Lake McConaughy (NEA) 

(Attachment 5, Section 5) 

b. Wyoming’s Pathfinder Modification Project (PMP) (Attachment 5, 

Section 4) 

c. Colorado’s Initial Water Project (Tamarack I) (Attachment 5, Section 3) 

Table 3-1 entitled, “Average Yields”, depicts estimated quantities of Program water 

that will be available in Average, Wet, and Dry years. The following yields are based 

on model runs used in the FEIS for the Program for the 1947 through 1994 

hydrologic period. The yields of the NEA and PMP are achieved in Lake 

McConaughy. The Tamarack I contributions represent an average annual volume as 

presented in Attachment 5, Section 3 of the Program Document. The yields of 

Tamarack I are based on increased flows below the Western Canal in Nebraska. 
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Table 3-1 
Average Yields  
(ac-ft x 1,000) 

 Avg. Annual Avg. Annual and 
Max. Monthly 

Project NEA PMP Tamarack I 

Wet year (25%) 74.8 29.5 

Average year (50%) 56.9 22.7 

Dry Year (25%) 48.5 10.2 

12.3 Avg. Annual 

1.9 Max. Mo. 

The above three projects will be credited with producing an average of 80,000 ac-ft 

per year toward the objective of reducing average annual shortages to species and 

pulse flows by 130,000 to 150,000 ac-ft per year (USDOI, 2006). It is envisioned that 

the remaining 50,000-70,000 ac-ft of water per year, on average, will be obtained 

from an alternative(s) selected from those identified in the Program Document Water 

Plan (Attachment 5, Section 6). 

3.2 River Channel, NPPD, and CNPPID System Capacity 

The maximum channel capacities for the reaches of the North Platte, South Platte, 

and Platte Rivers used to convey Program water is based on discharge rates at flood 

stage determined by the National Weather Service, with one notable exception. The 

flood stage discharge of the North Platte River, north of the city of North Platte, 

Nebraska and approximately two miles upstream of the intersection of the North 

Platte River and Highway 83 will be assumed to be 3,000 cfs.  Channel improvements 

currently under study are anticipated to increase the capacity to 3,000 cfs (currently 

the flood capacity is approximately 1,600 cfs).  This location on the North Platte 

River is often referred to as the “Choke Point” and is done so in this report. 

Action stage flood charts were obtained from the National Weather Service (NOAA, 

2007) for the following forecast points in the North Platte Hydrologic Service Area: 

• South Platte at Julesburg, CO 

• South Platte at Roscoe, NE 
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• South Platte at North Platte, NE 

• North Platte at Casper, WY 

• North Platte at Glenrock, WY 

• North Platte at Orin, WY 

• North Platte at Henry, NE 

• North Platte at Mitchell, NE 

• North Platte near Minatare, NE 

• North Platte at Bridgeport, NE 

• North Platte at Lisco, NE 

• North Platte at Lewellen, NE 

• North Platte at North Platte, NE 

• Platte River at Brady, NE 

• Platte River near Cozad, NE 

• Platte River near Overton, NE 

The action stage is when a river is three quarters bank full. Calculated rating tables 

for specific river gage sites are used to determine flows for minor, moderate, and 

major flood stages. The flood stage value cited on the NWS charts correlated directly 

with a flow value for the majority of the gages. Flood flows corresponding to the 

NWS flood stages were not available as direct take-offs from the NWS charts for the 

Cozad, Lewellen, Brady and North Platte at North Platte gages. These gages required 

use of the rating table and flow equations defined by the Nebraska DNR to calculate 

the corresponding flow for flood stage. The rating tables were provided by the 

Nebraska Department of Natural Resources (DNR). The estimated flood flows are 

presented in Table 3-2 entitled, “Estimated Flow at NWS Flood Stage for Platte River 

Reaches”. 
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The Central Nebraska Public Power and Irrigation District (CNPPID) and Nebraska 

Public Power District (NPPD) divert available flows up to the diversion capacity 

throughout the year, including Program water. Program water may also be 

intentionally re-regulated within the Districts’ systems and/or Program water may be 

intentionally bypassed to the river under specific conditions described in the Program 

Document Water Plan (Attachment 5, Section 1), and current and future agreement(s) 

with the Districts. 

The following are the known limitations and capacities, as presented in the WMS 

Request for Proposals (RFP), within the Districts’ systems and the North Platte River 

below Lake McConaughy that affect the delivery of Program water. These limitations 

and capacities were confirmed during discussions with NPPD and CNPPID staff.  

The capacities discussed below are also presented in Table 3-3 entitled, “Table of 

System Capacities”, and annotated on Figure 1-1. 

 



Table 3-2 
Estimated Flow at NWS Flood Stage for Platte River Reaches 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location Unit Flow 

North Platte River at Casper, WY CFS 12,000 

North Platte River at Glenrock WY CFS 19,500 

North Platte River at Orin, WY CFS 8,630 

North Platte River at Henry, NE CFS 6,400 

North Platte River near Mitchell, NE CFS 4,620 

North Platte River near Minatare, NE CFS 3,530 

North Platte River at Bridgeport, NE CFS 15,200 

North Platte River at Lisco, NE CFS 5,500 

North Platte River at Lewellen, NE* CFS 4,795 

North Platte River at North Platte, NE** CFS 3,000 

South Platte River at Julesburg, CO CFS 8,240 

South Platte River at Roscoe, NE CFS 9,970 

South Platte River at North Platte, NE CFS 18,700 

Platte River at Brady, NE* CFS 15,846 

Platte River at Cozad, NE* CFS 5,845 

Platte River at Overton, NE CFS 7,430 

* Flood flow calculated based on NWS Flood Stage and best available rating curve data. 

** Capacity estimated based on anticipated channel improvements to North Platte “choke point” 
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3.2.1 North Platte River Channel Limitations and Capacities 
below Keystone Diversion Dam 

• North Platte River Channel below Keystone Diversion Dam 

- The initial ramp-up rate will be 300 cfs/day with no ramp down-

rate limits (all seasons). 

- Flows in the North Platte River at North Platte, Nebraska must not 

exceed flood stage as defined by the National Weather Service. 

Current flood stage is estimated to be approximately 1,600 cfs. 

However, it is assumed to be 3,000 cfs due to planned Program 

improvements to the channel in the area. 

3.2.2 CNPPID System Limitations and Capacities 

• Central Diversion Dam at North Platte 

- The maximum diversion is 2,250 cfs all year (barring icing 

conditions or hydro/system malfunctions). 

- There are presently no specified maximum ramp-up/down rates. 

- A full diversion is generally possible all year long and is likely to 

occur in wet years. 

- In average and dry years, the maximum diversion is being used for 

irrigation from July 1 to September 15. 

- Diversion of the District’s water reduces the available capacity for 

Program water. Program water in excess of available capacity must 

flow down the river. 

- The capacity available for Program water in mid-March is reduced 

by 300 cfs, typically for Elwood Reservoir filling. This limitation 

is applied to the total diversion limit in the tools developed for the 

WMS. 
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• Jeffrey Return 

- The maximum return is 1,250 cfs. 

- Capacity for Program water is limited during the irrigation season 

when the return is being used for NPPD irrigation flows. 

- Use of the Jeffrey Return may be limited during the dry years from 

August through September due to CNPPID water conservation 

practices. This limitation is interpreted as a potential operating 

constraint and therefore not yet included in the tools developed for 

this study. 

- Use of this return diminishes the flow continuing to Johnson 

Reservoir and could therefore reduce the capacity for regulation of 

Program water in Johnson Reservoir and/or the amount of water 

that can be released through the J-2 return. 

• J-2 Return 

- The maximum return is 2,000 cfs. 

- The capacity for return flows will decline from 2,000 cfs in mid 

April when irrigation deliveries begin. In dry years (when 

irrigation deliveries are reduced), available return flow capacity 

may be as high as approximately 800 cfs from July 1 to September 

15. In some years, there may be no return flow capacity available. 

3.2.3 NPPD System Limitations and Capacities 

• Keystone Diversion 

- The maximum capacity of the diversion is 1,750 cfs all year 

barring icing conditions, summer weed growth, system 

maintenance and unplanned malfunctions. 
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- The ramp-up/down rate is 100 cfs/day all year, barring icing 

conditions and summer weed growth and system malfunctions. 

This ramp rate limitation is intended to avoid canal system damage 

that could result in a loss of the cooling water supply to Gerald 

Gentlemen power plant. 

- The entire capacity is typically required for irrigation from July 1 

to September 15. 

• Korty Diversion 

- The maximum capacity of the diversion is 850 cfs all year, barring 

icing conditions, summer weed growth and system malfunctions. 

• Total NPPD Diversion 

- The total diversion to NPPD can be no more than 1,900 cfs below 

the confluence of the Keystone and Korty Diversions all year, 

barring icing conditions, summer weed growth and system 

malfunctions. 

• NPPD North Platte Hydro 

- The maximum capacity is 1,750 cfs. As the hydro discharge rate 

increases to the maximum, a reduction in the storage level in Lake 

Maloney is required due to the fact that the system has no by-pass 

potential at the North Platte Hydro. When the outlet canal is 

flowing at a high rate, additional space is necessary in Lake 

Maloney to allow for the storage of the additional flow. The 

maximum hydro discharge rate may also decrease as the storage 

level in Lake Maloney is reduced, assuming inadequate 

replacement inflows in the Sutherland Outlet Canal. 

- The ramp-up rate is 200 cfs per day and there is no maximum 

ramp-down rate, as long as adequate storage space exists in 

Sutherland and Maloney Reservoirs for flows in the canals. 
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3.2.4 Reregulation within the District’s System 

For the basis of this study, it is assumed there will be the opportunity to use a 

maximum of 4,000 ac-ft of the capacity in Johnson Lake within the CNPPID 

system as re-regulation space for Program water in February, March, and 

April. Re-regulation in the District’s system is described in and subject to the 

EA Bypass Agreement of Attachment 5, Section 1 of the Program Document 

Water Plan.  

3.2.5 Limitations in Capacities and Operational Flexibilities 

System limitations and capacities will play a crucial role in the ability to move 

Program water downstream to the critical habitat and will also impact the 

required volume of water. Some of these limitations such as the channel 

capacities and diversion capacities are physical constraints. To modify these 

constraints would require design and construction activities similar to the 

modification of the North Platte “choke point”. Other limitations such as 

ramping rates appear to be more institutional in nature, though founded on the 

basis of potential physical impacts and costs if violated. Examples of these 

limitations include the ramp up limitation on the North Platte River in order to 

limit damage to diversion structures and to limit debris mobilization, and the 

limit on ramping in the Sutherland Canal to avoid canal wall breaching, 

reservoir bank sloughing, and ultimately disruptions to deliveries for irrigation 

and power supplies. To the extent that these limitations can be adjusted or 

mitigated by the Program is a potential benefit to reducing the total volume of 

water required to achieve the flow targets considered in this WMS. The costs 

of making these adjustments will need to be compared to the cost to the 

Program in terms of water and other liabilities. The tools developed in this 

study have been designed to facilitate the evaluation of the sensitivity of 

achieving the target flows based on these capacities and limitations.  



Table 3-3 
Table of System Capacities 

Location Unit Capacity 

NPPD Keystone Diversion CFS 1,750 

NPPD Keystone Diversion ramp up/down CFS/D 100 

North Platte River at North Platte, NE below Keystone ramp up CFS/D 300 

North Platte River  at North Platte, NE CFS 3,000 

NPPD Korty Diversion CFS 850 

NPPD Combined Diversion CFS 1,900 

NPPD North Platte Hydro return CFS 1,750 

NPPD North Platte Hydro ramp up CFS/D 200 

CNPPID Diversion CFS 2,250 

CNPPID Diversion, mid-March CFS 1,950 

CNPPID Jeffrey Return CFS 1,250 

CNPPID Johnson Lake Reregulation AC-FT 4,000 

CNPPID J-2 Return CFS 2,000 

CNPPID J-2 Return – Dry Year Irrigation Season CFS 800 

3.3 Hydrologic Data Analysis 

Flow data was obtained for the analysis of remaining capacity and routing Program 

water through the Platte River system. Data was obtained for the Platte River (North, 

South, and Central) and major canals from the USGS, Nebraska Department of 

Natural Resources, USBR, Colorado Division of Water Resources, NPPD, CNPPID, 

and Northern Colorado Water Conservancy District. Daily and monthly data were 

obtained for the study period 1947 – 2006. 

Classification of water years (October to September) for the WMS into Average, Wet, 

and Dry conditions is based on the average annual flow at the Overton, Nebraska 
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gage. The classification of years is done to facilitate the presentation and 

interpretation of hydrologic conditions and resulting analysis. The WMS study period 

is water year 1947 through water year 2006. These years are classified as Wet (25% 

wettest years), Dry (25% driest years), and Average (remaining years). The 60 year 

period results in 30 Average, 15 Wet, and 15 Dry years. This methodology for 

classifying hydrologic conditions for use in the WMS was determined by the Program 

participants and outlined in the RFP. The hydrologic period of record for the Water 

Action Plan and the FEIS ended in 1994. Inclusion of the years 1995-2006 in the 

WMS add five of the seven lowest flow years in the 60-year study period.  Figure 3-1 

entitled “Classification of Water Years Based on Average Annual Flow at Overton 

(1947-2006)” presents the classification graphically for the average annual flows at 

the Overton gage. Table 3-4 entitled “Classification of Water Years Based on 

Average Annual Flow at Overton (1947-2006) details the classification and the 

associated average annual flow at Overton. 



 

Figure 3-1 
Classification of Water Years Based on  

Average Annual Flow at Overton (1947-2006)
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Table 3-4 
Classification of Water Years Based on  

Average Annual Flow at Overton (1947-2006)

Water Year Average Flow 
at Overton 

(CFS) 

Classification  Water 
Year 

Average Flow 
at Overton 

(CFS) 

Classification

1947 1609 Average  1977 1104 Average 
1948 1280 Average  1978 912 Dry 
1949 1891 Average  1979 1193 Average 
1950 1263 Average  1980 2746 Wet 
1951 1680 Average  1981 918 Average 
1952 2007 Wet  1982 876 Dry 
1953 956 Average  1983 5835 Wet 
1954 793 Dry  1984 5334 Wet 
1955 687 Dry  1985 2787 Wet 
1956 558 Dry  1986 2682 Wet 
1957 802 Dry  1987 2631 Wet 
1958 1313 Average  1988 1797 Average 
1959 896 Dry  1989 1039 Average 
1960 1074 Average  1990 975 Average 
1961 838 Dry  1991 842 Dry 
1962 1330 Average  1992 951 Average 
1963 996 Average  1993 1253 Average 
1964 832 Dry  1994 1243 Average 
1965 1243 Average  1995 2400 Wet 
1966 1456 Average  1996 1852 Average 
1967 1206 Average  1997 2227 Wet 
1968 1079 Average  1998 2622 Wet 
1969 1342 Average  1999 2617 Wet 
1970 1747 Average  2000 2020 Wet 
1971 3127 Wet  2001 1059 Average 
1972 1867 Average  2002 692 Dry 
1973 3837 Wet  2003 440 Dry 
1974 3310 Wet  2004 321 Dry 
1975 1178 Average  2005 481 Dry 
1976 1133 Average  2006 376 Dry 
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3.4 Update of WMC Loss Model Spreadsheet 

The original Water Management Committee (WMC) water budget spreadsheet model 

(loss model) spanned 20 water years from 1975 through 1994. The loss model was 

expanded to include hydrology for water years 1995 through 2006 to provide a 

comprehensive analysis by including the driest drought years of 2002 through 2006. 

A technical memorandum is included in Appendix 2, providing a detailed explanation 

of modifications and assumptions made. 

3.5 Travel Times and Daily Losses 

The geographic separation of Lake McConaughy and Overton, Nebraska, the natural 

and constructed environment, and variability in hydrology all contribute to the 

complexity of estimating the timing and magnitude of a timed release of Program 

water necessary to meet target flows downstream at the Critical Habitat. These 

complexities are approximated with the use of travel times and loss factors 

incorporated into spreadsheet calculations. Empirical estimates for these variables 

were derived based on analysis of daily streamflow and diversion data for specific 

river reaches and information gathered from the participant interviews.  

3.5.1 Estimation of Travel Times 

Travel times were estimated for the river and canal systems from Lake 

McConaughy on the North Platte River and the Roscoe gage on the South 

Platte River, downstream to the Overton gage on the Platte River. 

Intermediate locations include North Platte, NE (the confluence) and the 

Brady gage. These intermediate locations were chosen based on the location 

of stream gages, and relative proximity to the Districts’ diversions and returns. 

The confluence of the North and South Platte Rivers, the North Platte Hydro 

Return, and the CNPPID diversion are grouped together for purposes of 

estimating travel time. Travel times were rounded to daily increments due to 

the daily time step of the routing tool. Based on discussions with the Districts’ 

staff, travel times for the canals are estimated to be the same as travel time in 

the coincident river reach.  
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Travel time from the Keystone gage to North Platte is estimated to be 2 days. This 

estimate is based on discussions with CNPPID and is supported by empirical 

evidence in the stream gage data. Similarly, the travel time from the Roscoe gage on 

the South Platte to the gage at North Platte is estimated to be 2 days based on stream 

gage data. Travel time from North Platte (the confluence) to Brady on the Platte River 

is estimated to be about 1 day. The actual travel time may be shorter than 1 day; 

however, the 1 day timestep and the proximity of the Jeffrey Return to Brady support 

this approximation. The next downstream reach terminates at the J-2 Return and the 

Overton gage. These two locations are also grouped based on their proximity to each 

other. The travel time for this reach is estimated to be 1 day. The total travel time 

from Lake McConaughy/Roscoe downstream to Overton is thus approximated to be 4 

days. Table 3-5 entitled “Travel Times on the Platte River – Keystone to Overton”, 

summarizes the travel times incorporated in this study.  

Table 3-5 
Travel Times on the Platte River – Keystone to Overton 

 

Reach Upstream 
Location 

Downstream 
Location 

Approx. 
River Miles 

Travel 
Time 

South Platte 
River – 
Roscoe to 
North Platte 

Roscoe, 
Nebraska 

North Platte, North 
Platte Hydro, and 
CNPPID Diversion 

50 2 Days 

North Platte 
River – 
Keystone to 
North Platte 

Lake 
McConaughy 

North Platte, North 
Platte Hydro, and 
CNPPID Diversion 

60 2 Days 

Platte River – 
Confluence to 
Brady 

North Platte, 
North Platte 
Hydro, and 
CNPPID 
Diversion 

Brady, Nebraska 
and Jeffrey Return 20 1 Day 

Platte River –  
Brady to 
Overton 

Brady, Nebraska 
and Jeffrey 
Return 

J-2 Return and 
Overton, Nebraska 50 1 Day 
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3.5.2 Estimation of River Losses 

Daily river losses were developed on a seasonal basis for each of the four river 

reaches included in the routing tool. The seasonal variation was limited to 

winter (October - April) and summer (May - September) periods. Loss factors 

were evaluated for both winter and summer values for each of the water year 

classifications. The analysis resulted in a single loss factor for winter months 

for each classification and three loss factors for the summer months 

corresponding to the year classification. 

The term “loss” in the daily analysis is used as a general term to represent a 

combination of effects on river flows as they move downstream including 

attenuation, in-channel storage, bank storage, evaporation, or other losses 

(phreatophytes, irrigation diversions, pumping for irrigation and municipal 

uses, and unrecorded diversions). 

Loss factors were developed based on an empirical analysis of historic daily 

flows at the upstream gage and naturalized flows at the downstream gage of 

each reach. The naturalized flows were estimated for the 60 year period 

utilizing the available daily data for the river gage, measured diversions, and 

measured returns to the river. Major diversions occurring in the reach were 

added back to the downstream gage and major returns were subtracted from 

the downstream gage to remove these influences from the gage. For reaches 

and periods that appeared to be gaining at the downstream gage, the baseflow 

portion of flow was subtracted from the gage. The baseflow was estimated for 

individual events using a straight line method. Baseflow estimates varied for 

each location, event, or season evaluated. The naturalization calculation is 

represented by the following equation: 

Naturalized Flow = Downstream Gage + Diversions – Returns – Baseflow 

Table 3-6 entitled, “Diversions and Returns Included in Daily Loss Estimates” 

lists the diversions and returns (inflows) included in the naturalized flow 

calculation for each river reach evaluated.  
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Table 3-6 
Diversions and Returns Included in Daily Loss Estimates 

Reach Diversions Returns 

South Platte River – 
Roscoe to North Platte 

Korty Diversion N/A 

North Platte River – 
Keystone to North Platte 

Keith-Lincoln 
North Platte 

Paxton-Hershey 
Suburban 

Cody-Dillon 

N/A 

Platte River – 
Confluence to Brady 

CNPPID Birdwood Creek (est) 
(North Hydro Return included 

in estimate of flow at 
confluence) 

Platte River –  
Brady to Overton 

Thirty Mile 
Gothenburg 

Six Mile 
Cozad 

Orchard-Alfalfa 
Dawson County 

Jeffrey Return 
J-2 Return 

Using naturalized flows, a downstream flow was estimated based on the 

upstream flow. This estimated flow was compared graphically with the 

naturalized flow. This technique was applied to several isolated events in the 

hydrologic record where identifiable. Isolated events were utilized for two 

reasons: 1) by evaluating a single event, the influence of other unknown 

events or operations is minimized; 2) a single large event provides an estimate 

similar to that resulting from a pulse flow such as the intent of this study. 

Where isolated events on the order of days were not possible to identify, 

longer duration periods were evaluated in the same manner. Because no two 

events or hydrologic periods will result in the same loss estimate, empirical 

values were derived by inspection of the hydrographs and combined into a 

single representative value for each reach, year classification and season. 

Figures 3-2 through 3-5 illustrate example hydrographs used in the estimation 

of the loss factors for each of the four reaches, South Platte River from 
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Roscoe to North Platte, North Platte River from Keystone to North Platte, 

Platte River from the confluence to Brady, and Platte River from Brady to 

Overton. These graphs show the recorded upstream flow, recorded 

downstream flow, calculated naturalized flow at the downstream gage, and the 

estimated downstream flow. The estimated downstream flow is calculated by 

applying the loss factor for that event or period to the upstream recorded flow. 

The estimated loss factor for a given event, or period, is derived iteratively by 

inspection of how well the estimated flow hydrograph matches the naturalized 

flow hydrograph. This process was performed for several events over each 

reach and the resulting estimated factors combined to a representative factor. 

The estimated loss factors for the summer months vary based on year 

classification. In the case of winter months, little variability was seen across 

year classification, and therefore a single winter loss factor is used. Table 3-7 

entitled, “Daily Loss Factor Estimates” summarizes the loss terms by season 

and water year classification.  



Figure 3-2 
South Platte River Loss Estimate – Roscoe to North Platte 

South Platte River
Roscoe to North Platte

0

500

1000

1500

2000

2500

3000

3500

6/1
/05

6/3
/05

6/5
/05

6/7
/05

6/9
/05

6/1
1/0

5

6/1
3/0

5

6/1
5/0

5

6/1
7/0

5

6/1
9/0

5

6/2
1/0

5

6/2
3/0

5

6/2
5/0

5

6/2
7/0

5

6/2
9/0

5

Date

Fl
ow

 (c
fs

)

06764880 S Platte River at Roscoe
06765500 S Platte at North Platte
S Platte at North Platte naturalized flow
Estimated Flow

 
Figure 3-3 

North Platte River Loss Estimate – Keystone to North Platte 
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Figure 3-4 

Platte River Loss Estimate – Confluence to Brady 
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Figure 3-5 

Platte River Loss Estimate – Brady to Overton 
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Table 3-7 
Daily Loss Factor Estimates 

Winter Summer Reach 

All years Avg. years Wet years Dry years 

South Platte River – 
Roscoe to North Platte 

5% 20% 10% 35% 

North Platte River – 
Keystone to North Platte 

5% 15% 15% 15% 

Platte River – 
Confluence to Brady 

5% 5% 5% 5% 

Platte River –  
Brady to Overton 

5% 13% 13% 50% 

3.6 Available Capacities for Program Water 

The available capacity at critical points within the Districts’ systems and within the 

river channels for delivery of Program water was estimated for Average, Wet, and 

Dry year classifications. Limitations related to delivery of Program water were 

identified during the execution of the routing study as described in the following 

sections.  

The amount of water that can be delivered to the critical habitat is subject to the 

capacities in the river and also the Districts’ systems when the water is not bypassed. 

Information was compiled to estimate the capacity available at critical points in the 

river and within the Districts’ systems for Program water. Capacities and constraining 

points along the Platte River were estimated with information provided by the 

National Weather Service, included in the WMS RFP, and provided by the Program 

participants during the interviews. 

The available capacities in the river and systems were quantified for Average, Wet, 

and Dry year classifications for river reaches of interest. Available channel capacities 

for Program water were computed by comparing physical capacities in selected river 

reaches to streamflow records. Available river channel capacities were evaluated for 

the South Platte River at Roscoe, South Platte River at North Platte, North Platte 
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River at North Platte, Platte River at Brady, Platte River near Cozad, and Platte River 

near Overton gages. Capacities were computed on a daily basis using daily flow 

records, then summarized on a monthly basis and expressed as average flow rates for 

Average, Wet, and Dry years.  

Canal capacities available for Program Water were based on historic diversions for 

the two systems. The constraint in any month was based on headgate diversion 

capacity at the Korty, Keystone, and CNPPID diversions and return capacities at the 

North Platte Hydro, Jeffrey, and J-2 Returns. As with the stream channels, available 

canal system capacities for Program water were summarized on a monthly basis and 

expressed as average flow rates for Average, Wet, and Dry years. 

A spreadsheet tool organizing the system capacity and remaining capacity for 

Program water by reach was developed. This spreadsheet analysis supports the 

sensitivity analyses on particular constraining capacities in the systems and the 

limitations on delivering water to the critical reach. The average remaining capacity 

for Program water, based on the known capacities, is presented in Table 3-8 entitled, 

“Remaining Capacity for Program Water for Average, Wet, and Dry Years”. The 

volumes of Program water necessary to achieve the recommended flows of 5,000 cfs 

and 800 cfs of Program water were quantified for two cases as part of the routing 

analysis discussed in the following sections. 

3.7 Development of Routing Tool for Program Water 

The routing of Program water is subject to the capacities, travel times, and losses 

described above. The routing tool is used to evaluate two target flow rates of Program 

water (5,000 cfs and 800 cfs) for two Cases (with diversion of Program water by the 

Districts and without diversion of Program water by the Districts). The routing tool 

evaluates the flow of Program water at Overton resulting from releases to the North 

Platte River from Lake McConaughy and Program water credited to the Tamarack I 

project on the South Platte River. The routing tool estimates a total required release 

from Lake McConaughy necessary to meet flow targets at Overton (supplemented by 

flows from Tamarack I). With this approach, the resulting peak flow at Overton is 
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limited by the system capacities and not the available supply of EA water in Lake 

McConaughy. This approach focuses on conveyance constraints that are limiting, 

helps to limit the number of potential routing solutions for a particular study year, and 

answers the question, “How much water would need to be released from Lake 

McConaughy in an attempt to achieve the pulse flow target”. 
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Table 3-8 
Remaining Capacities for Program Water for Average, Wet, and Dry Years 

Location Year 
Class Average Monthly Remaining Capacity (CFS) 

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
AVG 9,681 9,777 9,676 9,293 9,058 9,192 9,444 9,679 9,607 9,889 9,900 9,481
WET 9,110 9,222 9,118 8,809 8,701 9,059 8,750 7,350 5,773 8,724 9,346 9,292

South Platte 
River at 
Roscoe DRY 9,897 9,906 9,864 9,822 9,768 9,841 9,843 9,895 9,613 9,906 9,963 9,934

AVG 651 577 528 458 368 367 483 591 443 633 714 684
WET 546 469 475 379 308 354 419 414 448 680 743 691NPPD Korty 

Diversion 
DRY 793 769 724 693 635 663 676 694 615 798 842 821
AVG 18,492 18,531 18,536 18,479 18,351 18,424 18,478 18,351 17,800 18,382 18,503 18,461
WET 18,137 18,280 18,269 18,059 17,946 18,144 17,865 16,077 15,478 17,843 18,230 18,205

South Platte 
at North 
Platte DRY 18,569 18,572 18,567 18,565 18,546 18,547 18,546 18,394 18,311 18,549 18,579 18,576

AVG 1,040 1,005 1,002 1,096 1,193 1,151 1,134 1,041 795 429 459 734
WET 986 754 655 824 823 664 589 730 492 176 146 435

Keystone 
Diversion on 
North Platte DRY 1,233 1,187 1,245 1,293 1,307 1,389 1,297 1,018 605 198 247 858

AVG 1,018 895 851 867 867 822 980 994 531 353 462 742
WET 854 529 444 510 424 298 334 401 227 156 210 449

NPPD Com-
bined Flow in 
Canal DRY 1,336 1,263 1,268 1,286 1,242 1,353 1,314 1,091 605 308 371 981

AVG 1,098 1,056 956 929 950 874 961 1,040 894 471 416 859
WET 807 627 544 585 489 408 412 497 374 231 190 540

North Platte 
Hydro 
Return DRY 1,437 1,427 1,325 1,325 1,347 1,398 1,341 1,202 948 332 448 1,122

AVG 2,467 2,523 2,625 2,649 2,593 2,546 2,544 2,447 2,423 1,755 1,969 2,460
WET 2,168 2,347 2,362 2,437 2,288 2,040 2,016 1,889 1,613 1,179 1,485 1,878

North Platte 
River at 
North Platte DRY 2,529 2,636 2,656 2,669 2,654 2,616 2,647 2,667 2,632 1,716 2,165 2,621
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Table 3-8 
Remaining Capacities for Program Water for Average, Wet, and Dry Years 

(continued) 
 

Location Year 
Class Average Monthly Remaining Capacity (CFS) 

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
AVG 897 906 898 928 782 677 754 733 587 281 266 723
WET 504 524 618 589 336 312 290 259 215 168 137 399

CNPPID 
Diversion at 
North Platte DRY 1,367 1,441 1,381 1,393 1,332 1,332 1,298 1,107 803 218 419 1,138

AVG 15,682 15,687 15,671 15,590 15,494 15,513 15,605 15,498 15,006 14,821 15,135 15,599
WET 14,976 15,117 15,043 14,841 14,703 14,520 14,008 11,896 10,586 13,285 14,004 14,397Platte River 

at Brady 
DRY 15,733 15,718 15,698 15,690 15,678 15,666 15,672 15,554 15,575 14,965 15,315 15,732

AVG 1,201 1,199 1,242 1,243 1,237 1,237 1,246 1,194 1,089 1,098 1,003 1,139
WET 1,189 1,184 1,248 1,218 1,218 1,247 1,246 1,245 1,220 1,149 1,138 1,211

CNPPID 
Jeffrey 
Return DRY 1,208 1,248 1,249 1,249 1,249 1,245 1,247 1,158 1,036 955 903 1,147

AVG 5,595 5,566 5,594 5,389 5,389 5,367 5,497 5,522 5,242 5,496 5,693 5,645
WET 4,785 4,966 4,914 4,525 4,525 4,395 4,039 3,339 2,825 4,772 4,960 4,649Platte River 

nr Cozad 
DRY 5,708 5,656 5,626 5,604 5,604 5,558 5,592 5,586 5,709 5,770 5,769 5,768
AVG 1,071 1,012 933 864 864 750 1,002 1,362 1,452 1,652 1,721 1,325
WET 756 730 679 437 437 453 574 834 1,138 1,727 1,587 922J-2 Return 
DRY 1,535 1,446 1,371 1,284 1,284 1,321 1,556 1,754 1,753 1,927 1,924 1,746
AVG 6,185 6,080 6,011 5,707 5,707 5,489 5,916 6,300 6,097 6,528 6,878 6,475
WET 4,966 5,082 4,958 4,296 4,296 4,209 4,028 3,512 3,141 5,776 5,942 4,961Platte River 

nr Overton 
DRY 6,698 6,549 6,454 6,324 6,324 6,246 6,509 6,741 6,876 7,195 7,182 7,016
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The routing tool was applied to evaluate two flow targets, the 5,000 cfs 3-day pulse 

during the low-demand period (September to May) and the 800 cfs steady flow during the 

irrigation season (May to September), for the 60 year period from 1947 through 2006. 

The results for each of the 60 years are summarized for the Average, Wet, and Dry year 

classifications. The routing studies for each target flow were completed for the following 

cases: 

• Case I –Program water will first be diverted by the Districts when the Districts have 

the capacity within their system to divert it. When constrained by canal system 

capacity, available Program water not diverted by the Districts will be left in the river 

to flow down to the critical reach. 

• Case II – Program water will bypass the Districts’ system even if the Districts have 

the capacity to divert it. Program water will bypass the Districts and be subject to the 

operations of the river. 

The tool developed for the routing of flows through the Platte system was developed as 

an Excel spreadsheet representation of the Platte River from the Roscoe gage on the 

South Platte River and Lake McConaughy on the North Platte River downstream to the 

Overton gage. The spreadsheet includes the Platte River reaches from upstream gage to 

downstream, the NPPD Korty and Keystone Diversions, the CNPPID Diversion, and the 

North Platte Hydro, Jeffrey, and J-2 Returns. 

Canal capacities, ramping rates, and river capacities, are represented in the routing tool as 

described in Section 3.2. Specifically, the canal capacities incorporated in the routing tool 

are the Korty Diversion, Keystone Diversion, combined capacity of Sutherland Canal, 

North Platte Hydro Return, CNPPID Diversion, Jeffrey Return, and J-2 Return. These 

capacities are included as variables in the tool to facilitate sensitivity analyses of these 

constraints. Ramping rates are included for the North Platte River below Keystone, 

Keystone Diversion, and North Platte Hydro Return. These rates are incorporated as 

variables similar to the canal capacities to facilitate sensitivity analyses. River capacities, 

represented by flood stage capacities, are included in the routing tool for North Platte 

River at North Platte, Platte River at Brady, Cozad, and Overton. The North Platte “choke 
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point” is incorporated in the calculation of releases of Program water from Lake 

McConaughy. The Brady, Cozad, and Overton gages are included for use in comparison 

to total flow. These locations are less constraining than the reaches and canal systems 

below McConaughy and therefore not explicitly included as constraints in the routing 

tool. 

The routing tool utilizes a daily timestep to estimate the travel times and losses through 

the system. Travel times are estimated at 1 or 2 days depending on the location in the 

system. Historical travel times may vary or may be more or less than a multiple of a day, 

but the use of a daily increment necessitates this approximation. The estimated travel 

times for the key locations in the spreadsheet are summarized in Table 3-5 (Section 3.5).  

River and canal losses as described in Section 3.5 and Table 3-7 are incorporated in the 

routing tool based on water year classification. The river reaches for which these losses 

were developed coincide with the reaches in the routing tool.  

Program water is routed ‘on top of’ the historical hydrology, diversions, and return flows 

in the Platte River and the Districts’ systems, constrained to the remaining available 

capacity. Historical daily data for the period of 1947 through 2006 was obtained from the 

USGS and Nebraska DNR to represent the historical hydrology and operations of the 

river system. The historical data contains some periods of missing data. It is not clear in 

the presentation of the data if a period of missing data represents a period of zero flow, or 

a period of non-recorded flow. A period of zero flow can represent times when a canal or 

return might be shut down for the season, for maintenance, or for inspections, such as 

occurs with FERC re-licensing (required every five years). Since the reason for the 

missing data is unclear, periods of missing data were filled with averages of recorded 

values based on year classification. The average daily flow from the respective calendar 

day for the Average, Wet, or Dry year classifications was substituted for missing data. 

See Section 3.3 for more explanation on how the Average, Wet, and Dry water year 

classifications were determined. 

Sites that required filling included: 
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• Roscoe Gage – Missing water years 1947 through 1982 

• Korty Diversion – Missing fall months for water years 1955 through 1977 

• Keystone Diversion – Missing fall and spring months from water years 1955 

through 1977 

• North Platte Hydro Return – Missing winter months for water year 1956 and fall 

months for water years 1968, 1969 and 1977 

• CNPPID Diversion at North Platte – Missing December 1989 

• Jeffrey Return – Missing the fall through spring months with occasional summer 

days for water years 1955 through 1977; winter months for water years 1978 and 

1992; fall months water year 1993 

• J-2 Return – Missing December 1989; days in July and August 2000 

The first Program water to be routed through the system is that available from the 

Tamarack I Project on the South Platte River, as measured below the Western Canal, and 

an estimate of the required release from Lake McConaughy. The estimated release from 

Lake McConaughy represents the volume of water that would be required from the EA 

and Pathfinder Modification Project (PMP) (and other potential sources) in Lake 

McConaughy combined. 

The spreadsheet tracks Program water downstream to the Overton gage by incorporating 

an order of operations in conjunction with the capacities, travel times, and losses. These 

operations are similar for both the 5,000 cfs and the 800 cfs target flows. Operations for 

Case I and Case II are, by the nature of the scenarios, different. Routing of water through 

the river and Districts for Case I (Districts divert up to capacity) is done in the following 

order:  

1. Program water available at Korty (Tamarack I) is diverted subject to remaining 

capacity in the Korty Diversion and Sutherland Canal. This Program water is 

always diverted subject to available capacity first and the remaining Program 

water is routed downstream to North Platte.  
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2. Program water released from Lake McConaughy is diverted at the Keystone 

Diversion subject to the remaining capacity at the diversion, ramping rates, and 

remaining capacity in the Sutherland Canal below the junction of the Keystone 

and Korty portions of the canal. The construct of this operation in the spreadsheet 

is such that the release is a function of these constraints, travel times, and losses.  

3. Program water released from Lake McConaughy not diverted at the Keystone 

Diversion is routed downstream to North Platte subject to the capacity at the 

“choke point” and channel ramping rates. The construct of this operation in the 

spreadsheet is such that the release is a function of these constraints, travel times, 

and losses. 

4. Program water in the Sutherland Canal is returned to the South Platte River at 

North Platte via the North Platte Hydro Return.  

5. Program water in the North Platte and South Platte Rivers is added at the 

confluence for a total combined flow of Program water. 

6. Program water available at the CNPPID Diversion is diverted subject to the 

remaining capacity. Remaining Program water in the river is routed downstream 

to the Overton gage.  

7. If selected by the user, Program water is returned to the Platte River via the 

Jeffrey Return subject to remaining capacity for the Return. Program water is then 

routed downstream to the Overton gage.  

8. If re-regulation at Johnson Lake is selected, Program water is bypassed, stored, or 

released to the J-2 Return. Program water is routed downstream to the Overton 

gage.  

9. Program water reaching the Overton gage is the sum of Program water at Brady, 

Jeffrey Return, and J-2 Return subject to travel times and losses. 

Routing of water through the river for Case II (Districts do not divert Program water) is 

performed in the following order:  
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1. Program water in the South Platte River (Tamarack I) is routed downstream to 

North Platte (confluence).  

2. Program water is released from Lake McConaughy to the North Platte River 

subject to ramping rate limitations and remaining capacity at the North Platte 

“choke point”.  

3. Program water in the North Platte and South Platte Rivers is added at the 

confluence for a total combined flow of Program water. 

4. Program water is routed downstream from North Platte to Overton subject to 

travel time and losses.  

The routing tool is applied to each year of the study period for each the two target flows 

and two cases. The spreadsheet is set up to evaluate one target and case combination, 

resulting in four individual spreadsheets for each year of the study.  

User input and evaluation is required to identify the operations and time period most 

likely to achieve the target flow. The user is required to flag days for releases from Lake 

McConaughy to meet the flow targets at Overton considering travel times, capacities, and 

estimated start dates to accommodate ramping rates. More input is required by the user in 

evaluating the 5,000 cfs target flow compared to the 800 cfs irrigation season target. This 

is because the operations for the 800 cfs are simply turned on and the 5,000 cfs requires 

identification of periods with capacity in the system and determination of necessary 

operations.  

The target period for the 5,000 cfs, Case I scenario is generally February, March, or April 

to allow the use of the Johnson Lake reregulation storage. With this starting point, the 

available capacity in the North Platte River at the choke point and the remaining capacity 

in the J-2 Return typically determine the best target release period. The user must also 

determine when and if to store, bypass, or release flows at Johnson Lake. In addition, to 

supplement the peak flow from the J-2 Return, operation of the Jeffrey Return a day prior 

to the anticipated peak flow is set by a user variable. Exceptions to these considerations 

do occur as a result of the historical flow data used in the routing tool.  
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In the scenario of a 5,000 cfs target and Case II, the maximum deliveries are governed by 

the maximum remaining capacity at the North Platte River choke point. Periods identified 

for this scenario range from November to April. The month of May is typically avoided 

due to the higher loss factors applied during the irrigation season in the routing tool.  

The 800 cfs target flow runs from May through September. The target period for the 800 

cfs flow evaluated in this study is from May 1 to September 30. USFWS indicated that 

the 800 cfs flow is intended to augment flows from May 11 to September 15 as outlined 

in the Instream Flow Recommendations Document (see FWS Meeting Notes in Appendix 

1).  The difference in volume of the two durations is approximately 40,000 ac-ft at 

Overton. The release from McConaughy is capped based on an estimated required release 

determined by travel times and losses to Overton. The start date to meet the target flow 

on May 1 varies from year to year subject to remaining capacities and ramping rates for 

Case I. The Case II scenario relies solely on the capacity at the North Platte River choke 

point, and also varies the start date subject to ramping rates on the North Platte River.  

Output for each scenario includes the following summary:  

• Total annual release from Lake McConaughy (EA water) 

• Total EA water reaching Overton (including Tamarack I water) 

• Peak EA water flow at Overton  

• Peak 3-day volume of EA water at Overton (5,000 cfs target scenarios) 

• Total number of days of EA flows at Overton greater than 5,000 cfs (5,000 cfs 

target scenarios) 

• Total number of days of total flows at Overton greater than 6,000 cfs (5,000 cfs 

target scenarios) 

• Total number of days of EA flows at Overton greater than 800 cfs (800 cfs target 

scenarios) 

• Total EA reaching Overton for May through September (800 cfs target scenarios) 

 



 
  

Page 37 of 68 April 8, 2008 
 PRRIP - Water Management Study, Phase I 

 

Additional results regarding shortages to target flows and days of operations are included 

in the summary tables in Appendix 3. 

3.8 Analysis of Routing Program Water to Overton 

The routing tool was applied to both flow targets for Cases I and II for the entire 60 year 

study period. Table 3-9 entitled, “Resulting Peak Flows for Target 5,000 cfs Case I and 

Case II”, summarizes the results of targeting 5,000 cfs of Program water at Overton for 

Average, Wet, and Dry year classifications. These results are average values for each 

water year classification. Table 3-10 entitled, “Resulting Peak Flows for Target 800 cfs 

Case I and Case II”, summarizes the results of targeting 800 cfs of Program water at 

Overton for Average, Wet, and Dry year classifications. These results are average values 

for each year classification.  



Table 3-9 
Resulting Peak Flows for Target 5,000 cfs 

Case I and Case II 

Year 
Class Scenario 

Total 
McConaughy 

Release 
(ac-ft) 

Total 
Program 
water at 

Overton*
(ac-ft) 

Peak  
Program 

water flow 
at Overton 

(cfs) 

Peak 
3-Day 
Total 
(ac-ft) 

# Days > 
5,000 cfs 

of  
Program 

water 

# Days > 
6,000 cfs 

Total 
Flow 

Shortage 
from 5,000 

on Peak 
Day (cfs) 

Target 
Volume 
Short  
(ac-ft) 

Typical 
Month of 
Operation 

Typical reasons for shortage to 
target flow 

Average 5000 Case I 81,300 78,300 4,700 22,200 - 2 300 7,600 Apr 
Keystone Div, Sutherland Canal, 
North Platte Hydro, North Platte River 

Average 5000 Case II 41,100 44,800 2,500 14,500 - 2 2,500 15,200 
Dec, Jan, 
Feb, Apr North Platte River choke point 

             

Wet 5000 Case I 71,600 70,600 3,800 19,100 - 41 1,200 10,700 Apr, Feb 
Keystone Div, Sutherland Canal, 
North Platte Hydro, North Platte River 

Wet 5000 Case II 46,300 49,100 2,500 14,500 - 40 2,500 15,300 
Dec, Jan, 
Feb, Apr North Platte River choke point 

             

Dry 5000 Case I 99,900 91,500 5,200 24,300 1 - (200) 5,500 Apr 
Keystone Div, Sutherland Canal, 
North Platte Hydro, North Platte River 

Dry 5000 Case II 42,800 44,600 2,500 14,600 - - 2,500 15,100 Apr North Platte River choke point 

* Total Program water reaching Overton for year, including Tamarack I 
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Year 
Class Scenario 

Total 
McConaughy 

Release 
(ac-ft) 

Total  
Program 
water at 

Overton* 
(ac-ft) 

Peak  
Program 

water flow 
at Overton 

(cfs) 

# Days 
> 800 cfs  

of  
Program 

water 

Total  
Program 

water 
May-Sep 

(ac-ft) 

Shortage 
on Peak 
Day (cfs) 

Target 
Volume 
Short  
(ac-ft) 

Typical 
Month of 
Operation 

Typical reasons for shortage to 
target flow 

Average 800 Case I 342,900 246,200 800 136 236,600 N/A 6,100 May-Sep 
Keystone Div, North Platte Ramp, 
North Platte River 

Average 800 Case II 342,800 247,000 800 142 236,500 N/A 6,200 May-Sep North Platte River choke point 

            

Wet 800 Case I 293,300 212,600 800 105 202,300 N/A 40,400 May-Sep System generally at capacity 

Wet 800 Case II 280,200 203,900 800 108 194,200 N/A 48,600 May-Sep North Platte River choke point 

            

Dry 800 Case I 582,400 243,100 800 120 232,400 N/A 10,400 May-Sep 
Keystone Div, North Platte Ramp, 
North Platte River 

Dry 800 Case II 580,900 243,100 800 124 231,600 N/A 11,100 May-Sep North Platte River choke point 

* Total Program water reaching Overton for year, including Tamarack I 
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Table 3-10 
Resulting Peak Flows for Target 800 cfs 

Case I and Case II 
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The results for each individual year are presented in Appendix 3. Appendix 3 presents the 

total amount of Program water released from Lake McConaughy, the total Program water 

reaching the Overton gage, the peak Program water delivery, and the period of release to 

achieve the target flows.  

The following results correspond to Table 3-9 and Appendix 3 for the target flow of 

5,000 cfs of Program water for Cases I and II: 

5,000 cfs Program water - Case I (Districts divert Program water): 

• Pulse flows of 5,000 cfs of Program water are achieved for 19 of the 60 years of the 

study period, about 1 in 3 years. However, peak flows in excess of 5,000 cfs occur 

for only one day. The three day duration is not achieved. Of these 19 years, 10 

occur in Average years and 9 occur in Dry years; the 5,000 cfs target is not 

achieved in any of the Wet years of the study period. 

• Average year classification- A peak flow of 5,000 cfs of Program water is 

achievable in some years, for a duration of 1 day only, but on average is not met.  

On average, the peak Program water flow at Overton is 4,700 cfs. The average 

volume for the 3 day pulse flow is 22,200 ac-ft, and is 7,600 ac-ft less than the 

target volume. This volume at Overton is achieved with a release from Lake 

McConaughy of 81,300 ac-ft (in addition to a small volume of Tamarack I water).  

• Wet years - A peak flow of 5,000 cfs of Program water is never achieved due to the 

system being generally full. On average, the peak Program water flow at Overton is 

3,800 cfs in these Wet years. The average volume for the 3 day pulse flow is 19,100 

ac-ft, and is 10,700 ac-ft less than the target volume. This volume at Overton is 

achieved with a release from Lake McConaughy of 71,600 ac-ft (in addition to a 

small volume of Tamarack I water).   

• Dry years - A peak flow of 5,000 cfs of Program water is achievable for 1 day in 

some years, but not all years. On average, the peak Program water flow at Overton 

is 5,200 cfs in these Dry years. The average volume for the 3 day pulse flow is 

24,300 ac-ft, and is 5,500 ac-ft less than the target volume. This volume at Overton 
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is achieved with a release of 99,900 ac-ft of water from Lake McConaughy (in 

addition to a small volume of Tamarack I water).  

• February and April are the typical months that the peak flow of Program water is 

possible as a result of system capacity and the potential for reregulation in Johnson 

Lake. 

Shortages to the 5,000 cfs target flow occur for various reasons for Case I, including: 

• North Platte River capacity at North Platte – The modeled capacity of 3,000 cfs at 

this location on the North Platte limits the release to the river from Lake 

McConaughy.  

• Capacity and ramping rates of the Keystone Diversion, capacity in Sutherland 

Canal, and capacity and ramping rates at the North Platte Hydro Return – the flow 

diverted at the Keystone Diversion is influenced by the capacities and historical 

flows at all three of these locations. On occasion, one, two, or all three can limit the 

amount of Program water that can be returned to the South Platte River to 

circumvent the choke point on the North Platte River.  

• Regulating capacity in Johnson Lake, both volume and time of year per the “Bypass 

Agreement” – Reregulation in Johnson Lake is limited to the months of February, 

March, and April.  There are situations when reregulation in other months may 

better coincide with available historical system capacities. The limit of 4,000 ac-ft 

of reregulation provides peaking flow typically for one day. The use of the Johnson 

Lake reregulation to achieve the 5,000 cfs target is made when the remaining 

capacity in the J-2 Return is the highest, and therefore consumes the reregulation 

volume in about 1 day.  

5,000 cfs Program water - Case II (Districts Bypass): 

• In all 3 types of year classifications, Average, Wet, and Dry, the average peak 

Program water reaching Overton is 2,500 cfs. The average volume for the 3 day 

pulse flow is approximately 14,500 ac-ft. The shortage to the target volume ranges 

from 15,100 ac-ft to 15,300 ac-ft on average for the target three-day period. These 
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flows at Overton are achieved with a release from Lake McConaughy of ranging 

from 41,100 ac-ft for Average years to 46,300 ac-ft in Wet years (in addition to a 

small volume of Tamarack I water). The constraint to target flows in Case II is the 

chokepoint capacity on the North Platte River at North Platte.  

Figure 3-6 entitled, “Hydrographs for 5,000 cfs Program Water Targets”, illustrates the 

results of routing Program water from Lake McConaughy and Tamarack I for 

representative Average, Wet, and Dry year classifications for Cases I and II.   



Figure 3-6 
Hydrographs for 5,000 cfs Program Water Targets 
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Flows in excess of 6,000 cfs (total flow) for 3 days in 2 out of every 3 years were also 

analyzed for the 60 year period to quantify the number of occurrences of these flows and 

to evaluate the contribution of the modeled EA releases. The number of days the flow at 

Overton exceeds 6,000 cfs is summarized for each year in Appendix 3. The results of this 

analysis are: 

• Flows in excess of 6,000 cfs occur for durations of 3 days or more for 18 years of 

the 60 year period (aggregating all year classifications). This is approximately 

equal to 1 year in 3, in contrast to the target of 2 years in 3. 

• Flows in excess of 6,000 occur 6 times in Average years, 12 times in Wet years, 

and no times in Dry years.  

• On occasion, EA water contributes to the flow in excess of 6,000 cfs. However, 

the flow is never entirely EA water.  

• Most occurrences of these target flows are a result of historical flows. The 3 days 

or longer duration is always a result of historical events.  

For the second flow objective, 800 cfs of Program water during the May through 

September irrigation season, the following results correspond to Table 3-10 and 

Appendix 3: 

800 cfs Program water - Cases I and II: 

The 800 cfs of Program water for May-September (153 days) is achievable on most days 

for each year type assuming there were to be adequate EA water in storage at the start of 

each year.  Occasional shortages occur and vary in timing and magnitude among the six 

scenarios (three year classifications and Cases I and II). The 800 cfs flow target equates 

to a volume of Program water of about 243,000 ac-ft for the 153 day season from May 1 

to September 30.  (If based on the period of May 11 to September 15 as outlined in the 

Instream Flow Recommendations, the volume is about 200,000 ac-ft).  (Releases from 

Lake McConaughy in an attempt to meet this target range from about 280,000 ac-ft in 

Wet years (Case II), to about 580,000 ac-ft in Dry years (Case II), when losses are 

highest. Part of the flow target is met by yields of the Tamarack I project on the South 
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Platte, but these are small compared to the required release from Lake McConaughy.  

Shortages occur on individual days due to system capacity constraints. Shortages are 

typically a result of:  

• North Platte River capacity at North Platte – The modeled capacity of 3,000 cfs at 

this location on the North Platte limits the release to the river from Lake 

McConaughy.  

• North Platte River below Keystone ramping limitation – this ramping rate 

typically limits releases from Lake McConaughy when diversions at Keystone are 

changed based on downstream limits or historical operations.  

• Capacity and ramping rates of the Keystone Diversion, capacity in Sutherland 

Canal, and capacity and ramping rates at the North Platte Hydro Return – the flow 

diverted at the Keystone Diversion is influenced by the capacities and historical 

flows at all three of these locations. On occasion, one, two, or all three can limit 

the amount of Program water able to return to the South Platte River, 

circumventing the choke point on the North Platte River.  

These limitations to target flows vary from year to year and within the same year being 

analyzed. 

There are instances during the irrigation season of some years when flows in the river 

exceed flood stage limits due to historical flows. The occurrence of these events near the 

downstream end of the system are difficult to incorporate into the release determination 

for achieving the 800 cfs target. These events are infrequent and do not appear to 

represent a significant impact on the volume of EA water released. Refinement of this 

capacity limitation will potentially be addressed in Phase II as part of routing tool 

refinements.  

3.9 Recommendations for Further Evaluation of Capacities 

It is recommended that a sensitivity analysis of certain limits and capacities included in 

the routing tool be evaluated further in Phase II. During the routing analysis, insights 

were developed regarding some of the more limiting constraints in achieving the target 
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flow rates and volumes. Limits to achieving the target flows as described in Section 3.8 

include physical capacities of the Districts’ systems, the North Platte choke point and the 

reregulation capacity in Johnson Lake. Ramping rates, to some degree, impact the 

achievable peak flow. Current ramping rates greatly affect the required volume of 

Program water releases to achieve the pulse flow on both the rising and falling limbs of 

the hydrograph. The following are recommendations for additional evaluation as part of 

Phase II: 

• North Platte choke point – The channel capacity at the North Platte choke point is 

currently set at 3,000 cfs in the routing tool. This capacity is in anticipation of 

channel improvements at this location. This capacity is a constraint to achieving a 

pulse flow of 5,000 cfs of Program water for both Cases I and II.  

• Johnson Lake reregulation operations – An increase in the available capacity and 

relaxation of the timing of operations for the use of Johnson Lake reregulation 

should be evaluated. Reregulation is currently allowed by the Bypass Agreement 

to occur in the months of February, March, and April. In some years, there 

appears to be additional available capacities elsewhere in the system, outside of 

these months, that if combined with reregulation may achieve a higher pulse flow. 

The available capacity for reregulation in Johnson Lake is limited to 4,000 ac-ft in 

a year. This volume of water is able to contribute to the pulse flow for typically 

one day via the J-2 Return. Additional capacity would provide additional volume 

to extend the duration of the pulse flow.  

• Ramping rates – An increase in the ramping rates are likely to reduce the required 

volume of Program water to achieve the pulse flow, and to a limited degree the 

steady summer flow targets. A sensitivity analysis of the ramping rates on the 

North Platte below Keystone, Keystone Diversion ramp up and down limit, and 

the North Platte Hydro Return is recommended.  

• Canal capacities – If additional capacity in the NPPD system to circumvent the 

North Platte choke point, or additional capacity in the CNPPID system to fill 

Johnson Lake faster, were available, this might increase the ability to meet the 
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pulse flow targets. However, due to the physical nature of the structures, 

flexibility in these constraints is not anticipated. Further evaluation of the 

sensitivity to canal capacities, if performed, should be based in part on input from 

the Districts.  

4.0 PROJECT ASSESSMENT 

The Platte River Water Conservation/Supply Study (Boyle, 1999) and Reconnaissance-Level 

Water Action Plan (Boyle, 2000) provided supporting information for the Governance 

Committee to select a package of thirteen alternatives to reduce average annual shortages to 

target flows by more than 60,000 ac-ft.  The selection of projects considered: 1) yield at the 

Critical Habitat; 2) up-front capital costs; 3) long-term operating costs; 4) legal and institutional 

issues (e.g. the need for new authorizing legislation, state water rights administration and water 

export constraints, maximum lease terms, NEPA compliance and site-specific environmental 

permit requirements); 5) third-party impacts; and 6) implementation schedule. Table VI-1 of the 

Water Action Plan presents “First Increment Unit Costs” (initial capital cost plus the present 

worth of first 13 years of operation) ranging from $580 - $1,070 per ac-ft of yield at the critical 

habitat (1999 price levels).  Although the FEIS analysis arrived at estimates of water yield that, 

in some cases, differ from the earlier estimates, the FEIS credits this combination of thirteen 

“water elements” or projects with accomplishing the Program objectives based on the aggregate 

yield of all the Governance Committee Alternative actions (FEIS, page 3-29).  Per the 

Governance Committee’s requirements for this study, this section: 1) reviews the 13 Water 

Action Plan projects; and 2) identifies those projects that would likely be the most cost-effective 

in reducing shortfalls to the Program water delivery objectives focusing on their individual and 

combined ability to accomplish the 5,000 cfs and the 800 cfs flow criteria under three hydrologic 

conditions (Average, Wet, and Dry years) and two water administration scenarios (Cases I and 

II, without, and with, respectively, irrigation district bypasses of Program water). 

The following project descriptions are summarized from the Program Water Plan. Information 

from the interviews with Program participants will be used to revise project configurations and 

operational scenarios in Phase II. References to reach numbers correspond to those described in 

the Water Action Plan and the WMC Loss Model Update.  
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4.1 CNPPID Regulating Reservoir 

Nebraska indicated they are willing to consider a re-regulating reservoir(s) capable of 

yielding an annual average of up to 8,000 ac-ft of target flow reductions at the critical 

habitat, of which 4,000 to 5,500 ac-ft would be made available to the Program (Cook, 

2000). The remaining portion of the yield will be retained by Nebraska to potentially 

offset future depletions. Up to an average of 8,000 ac-ft/yr of target flow reductions could 

be attained through a single re-regulating reservoir or a combination of reservoirs. The 

six most promising re-regulating reservoir options evaluated in the Depletion Mitigation 

Study Phase I conducted by HDR include: 

• Option 1: Jeffrey Canyon Reservoir. Located south of Brady in Lincoln County 

on the south side of the Central District Supply (Canal). Would be fed from Jeffrey 

Reservoir. Capacity is estimated at 10,390 ac-ft. 

• Option 2: Smith Canyon Reservoir. Located southwest of Gothenburg in Dawson 

County on the south side of the Canal. Would be fed by water pumped from the Canal. 

Capacity is estimated at 12,895 ac-ft. 

• Options 3 & 4: Midway Lakes Reservoirs No. 2 and No. 5. Located south of 

Willow Island in Dawson County on the south side of the Canal. Would be fed by water 

pumped from the Canal. Capacities are estimated at 6,433 ac-ft and 11,429 ac-ft, 

respectively. 

• Option 5: North Plum Creek Reservoir. Located southeast of Cozad in Dawson 

County on the north side of the Canal. Would be fed by water from the Canal. Capacity is 

estimated at 2,320 ac-ft. 

• Option 6: J-2 Forebay Reservoir. Located southeast of Lexington in Gosper 

County in the Plum Creek basin, south of the J-2 Forebay on the south side of the Canal. 

Would be gravity fed from the Canal. Capacity is estimated at 3,436 ac-ft. 

Re-regulating reservoirs capture Platte River water beyond that required for irrigation 

deliveries and mainstem instream flows during periods of excess flow at the critical 

habitat. In general, water would be diverted from the Central District Supply Canal 
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during periods of excess and released during periods of shortage at the critical habitat. In 

the case of the Jeffrey Canyon and the J-2 Forebay Reservoirs, water would be supplied 

from Jeffrey Reservoir and the J-2 Forebay, respectively, as opposed to the Canal. 

CNPPID would re-regulate the flows in their system, in which case diversions will not be 

increased or decreased, only return flows will change.  

CNPPID has provided additional information on other potential storage sites that will be 

evaluated as part of Phase II.  

4.2 Water Leasing in Nebraska 

Nebraska has not yet identified specific irrigation districts or individual farmers that are 

willing to participate in a leasing program in conjunction with the Program. The 

willingness to participate is also unknown at this time. Due to these conditions, a leasing 

program was evaluated for Reaches 10 (Julesburg, CO gage to South Platte at North 

Platte, Nebraska gage) and 14 through 19 (Keystone Diversion gage to Grand Island, 

Nebraska gage). It was assumed that representative leasing projects are located at the 

mid-point of each reach because specific irrigation districts and lands willing to 

participate in the Program are not yet known. The reaches are defined as follows: 

• Reach 10: Julesburg, CO gage to South Platte at North Platte, Nebraska gage 

• Reach 14: Keystone Diversion gage to North Platte at North Platte, Nebraska 

gage 

• Reach 15: North Platte at North Platte, Nebraska, gage to Brady, Nebraska 

gage 

• Reach 16: Brady, Nebraska gage to Cozad, Nebraska gage 

• Reach 17: Cozad, Nebraska gage to Overton, Nebraska gage 

• Reach 18: Overton, Nebraska gage to Odessa, Nebraska gage 

• Reach 19: Odessa, Nebraska gage to Grand Island, Nebraska gage 
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In general, water would be leased from an irrigation district or farmer with storage rights 

in Lake McConaughy. The reduction in consumptive use will likely be added to the EA 

when storage space is available and released during times of shortage at the critical 

habitat. The leasing program that has been analyzed considers leasing approximately 

25,500 ac-ft annually, which corresponds to a reduction of approximately 17,000 ac-ft/yr 

delivered on farm and a reduction in consumptive use of about 8,400 ac-ft/yr. 

4.3 Nebraska Water Management Incentives (Conservation  Cropping, 
Deficit Irrigation, Fallowing, and On-Farm Irrigation Changes) 

Irrigation districts or individual farmers have not been identified that are willing to 

participate in a water management program in conjunction with the Program. The 

following options have been analyzed. 

• Option 1: Conservation cropping in Reaches 16 through 19.  

• Option 2: Deficit irrigation in Reaches 16 through 19. 

• Option 3: Land fallowing in Reaches 10, and 14 through 19. 

• Option 4: On-farm changes in irrigation techniques in Reaches 17 through 19. 

These programs ideally would be located downstream, close to the critical habitat to 

minimize difficulties associated with “protecting” the water. Because participating 

irrigation districts and farmers are not yet known, it was assumed that representative 

water management projects are located at the mid-point of each reach (same as the Water 

Leasing in Nebraska). 

Water management alternatives consist of programs resulting in reductions in 

consumptive use, or in the case of on-farm changes in irrigation techniques, reductions in 

the return flows that do not return to the Platte River above the critical habitat. An 

irrigation district or farmer with storage rights in Lake McConaughy will be paid to 

reduce their diversions through conservation cropping, deficit irrigation, land fallowing, 

or changes in irrigation techniques. The reduction in consumptive use will likely be 

added to the EA when storage space is available and released during times of shortage at 

the critical habitat. 
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The yield has been limited to surface water irrigation; however, if additional water 

generated from these options is not protected, it may be institutionally easier to apply 

these programs close to the critical habitat. In order to achieve the proposed yields below 

Kearney, Nebraska these types of projects would also have to be applied to lands 

irrigated with groundwater because there is not a sufficient amount of surface water 

irrigation below Kearney to realize the proposed yield.  

4.4 Groundwater Management in Nebraska 

Potential groundwater management areas in Phelps and Kearney Counties are: 

• 13,000-acre high groundwater table area bounded by the Phelps Canal to the 

south and east, the Township 6 line to the north, and the Funk Odessa Road to the 

west. 

• 60 acre Reynold’s and Robb Wetland, located in Section 10, Township 8 North, 

Range 21 West. 

• 22,000 acres in Township 7 North, Ranges 18 and 19 West. 

• 23,000 acres in Townships 6 and 7 North and Ranges 15, 16, and 17 West. 

Options that could be implemented for groundwater management are described below. 

• Option 1: Active Groundwater Pumping from High Groundwater Areas 

• Option 2: Passive Lowering of the Groundwater Table 

• Option 3: Groundwater Irrigation 

• Option 4: Conjunctive Use 

Groundwater management has been limited to a total yield no more than 6,000 ac-ft/yr. 

Nebraska has indicated they will not consider expanding groundwater management 

unless further investigation and study reveals that higher yields can be sustained. 

Nebraska also intends to reserve as much of the yield necessary to offset new depletions 

in that state. However, Nebraska currently estimates that 1,400 ac-ft/yr of the yield of this 

project (of the 6,000 ac-ft/yr potential) would be in addition to that needed for new 
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depletion offset and therefore could be made available to the Program. 

Changes in the status of the groundwater mound will be addressed as part of Phase II. 

4.5 Dry Creek/Fort Kearny Cutoffs 

There are two Dry Creek/Ft. Kearny Cutoffs projects within Tri-Basin Natural Resources 

District and within the area influenced by the groundwater mound: 

• Option 1: Lost Creek/North Dry Creek Cutoff located south of Kearney in 

Sections 9 and 16, Township 7 North, Range 16 West. 

• Option 2: Lost Creek/Ft. Kearny Cutoff located south of Kearney in Sections 1 

and 12 of Township 7 North, Range 16 West. 

The projects would be operated to return existing flows in Lost Creek or releases from 

the Funk Lagoon to the Platte River. These cutoffs could also be operated similar to 

active pumping from the groundwater mound. This project consists of the construction of 

a ¾ mile long canal connecting Lost Creek to the Fort Kearny Improvement Project Area 

(IPA), allowing increased flow through approximately 20 miles of the critical habitat. A 

pump station located along Crooked Creek may be necessary to expand this project in the 

vicinity of Lost Creek. 

The potential yields from active pumping were not included for these two cutoff projects 

since the yields were included under the groundwater management option. If active 

pumping were included with the cutoff projects, well(s) could be installed in high 

groundwater areas to pump water into Lost Creek during periods of target flow shortage. 

4.6 Dawson and Gothenburg Canal Groundwater Recharge 

The Dawson and Gothenburg Canals are both located on the north side of the Platte River 

primarily in Dawson County. The Gothenburg Canal headgate is located approximately 

eight miles upstream of Gothenburg, Nebraska. The Dawson Canal headgate is located 

near Cozad, Nebraska. 

Recharge projects under the Dawson and Gothenburg Canals would involve diverting 

surface water directly from the Platte River into these canals during the non-irrigation 
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season. Canal seepage would percolate into the alluvium and recharge the groundwater 

aquifer. Excess water that is not recharged would be returned to the river via spillways 

within the same month. Return flows that result from canal seepage would accrue to the 

river for some duration after the recharge event. Diversions should be possible 

throughout the non-irrigation season if there is enough hydraulic head in the canals to 

maintain flow velocities that prevent freezing; however, the potential of winter diversions 

will require additional analysis. 

Another option is to check-up the canals to enhance recharge. This would create a 

recharge basin along the canal, which may help achieve the same recharge with less 

diversion. Wells and/or drains could also be used to enhance recharge by lowering areas 

of high groundwater in the vicinity of the canal. Yields could also be realized sooner if 

these projects are operated as conjunctive use projects. During late fall and winter, flows 

that exceed target flows could be diverted into the Gothenburg and Dawson Canals for 

recharge to the local aquifer. During spring and summer months, an equivalent amount of 

water could be pumped for irrigation. Pumping during the irrigation season would replace 

irrigation releases from Lake McConaughy. 

The total potential yield associated with these projects is estimated to be 2,600 ac-ft/yr. 

Nebraska is reserving 800 ac-ft of that yield to offset future depletions; therefore, 

approximately 1,800 ac-ft/yr is available to the Program (Jim Cook, Nebraska Natural 

Resources Commission, June 28, 2000 memo). 

4.7 Central Platte Power Interference 

A power interference project would operate primarily at CNPPID’s Kingsley Dam 

Hydro, the two Johnson Hydros and Jeffrey Hydro in conjunction with the Lake 

McConaughy EA. The NPPD Sutherland System and North Platte Hydro facility would 

also be involved as NPPD and CNPPID power generation operations are closely related. 

In general, Lake McConaughy releases would be scaled back during times of excess at 

the critical habitat. The “excess” flow could be stored in the EA to be released at a later 

time when planned releases and downstream river gains do not meet instream flow 

recommendations. When the water is subsequently released, it may or may not be 
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available for diversion and routing through the district’s hydro facilities. 

Nebraska intends to reserve as much of the yield of this project as necessary to offset new 

depletions in that state; however, they estimate that 1,400 ac-ft/yr of the yield of this 

project could be made available to the Program. A power interference project entails 

monetary payment to a hydroelectric generator in order to modify the release of water 

through the hydropower turbines. This might include a change in the timing of generation 

or a bypass of the turbines to reduce target flow shortages at the critical habitat. The two 

Johnson and Jeffrey units are owned by CNPPID, which has expressed an interest in a 

power interference compensation program. Any change to CNPPID operation also affects 

NPPD operations. 

4.8 Net Controllable Conserved Water by CNPPID 

Net controllable conserved water resulted from actions taken by CNPPID to comply with 

the agreement with the National Wildlife Federation to provide reductions in average 

annual diversions of surface water. The net controllable conserved water resulting from a 

grant from the Bureau of Reclamation will be added to the EA at no cost to the Program; 

however that water not attributed to a grant will be provided to the Program at the 

average cost of the conservation activities. 

Three categories of water conservation measures were implemented to reduce losses in 

the system and irrigation efficiencies: 

• Reservoirs – Water conservation alternative developed for Elwood Reservoir that 

revised the fill/release operations to minimize seepage. 

• Canal distribution and delivery system – Installation of pipelines, earth 

compaction, membrane lining, canal structures, structure automation and turnout 

relocation. 

• On-farm irrigation – System improvements, such as installation of center pivots, 

gated pipes, flow meters, and surge valves, or management improvements, such as 

irrigation scheduling, adjustments to irrigation set times, and alternate furrow irrigation. 

CNPPID revised the estimate of net controllable conserved water in 2003 (CNPPID, 
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2003). The results of the revised analysis estimate a total savings of approximately 

10,900 ac-ft/yr. Of the total conserved water, 314 ac-ft/yr is attributable to USBR funds 

and will be directly contributed to the EA. The balance of the net controllable conserved 

water will be made available to the Program at the average total cost to achieve the 

conservation savings (CNPPID, 2003). If the State of Nebraska chooses to retain one half 

of the yield to offset future depletions (consistent with the Water Action Plan) the yield 

available would be one half of 10,900 ac-ft, or 5,450 ac-ft. 

4.9 Pathfinder Modification Municipal Account (Wyoming) 

Pathfinder Dam is located on the North Platte River about three miles below the 

confluence with the Sweetwater River and about 47 miles southwest of Casper, 

Wyoming. 

The Pathfinder Modification Stipulation increased the capacity of the existing Pathfinder 

Reservoir by approximately 54,000 ac-ft. The Pathfinder Modification Project will serve 

both environmental and municipal uses. An environmental account of 34,000 ac-ft will be 

operated for the endangered species and habitat in Central Nebraska in accordance with 

certain conditions. A municipal account of 20,000 ac-ft will provide municipal water to 

North Platte communities in Wyoming, operated by the Bureau of Reclamation, 

providing an annual estimated firm yield of 9,600 ac-ft. The remaining balance is 

available to Wyoming for the benefit of the endangered species in the critical habitat in 

any year that the municipal demand is low. The delivery of water contributed from the 

municipal account would be considered in addition to the storage and delivery of water 

from the Pathfinder environmental account. 

The amount of water available to the Program is dependent on the amount needed to 

supplement municipal water rights and/or mitigate excess depletions and cannot exceed 

the firm yield in any year. Wyoming anticipates that 4,800 ac-ft of storage water from the 

municipal account could be available for lease to the Program on an average annual basis 

(Wyoming’s December 16, 1999 proposal). The amount available to the Program will 

vary on a year-to-year basis depending on Wyoming’s needs. In some years no water 

from this account will be available to the Program, whereas, in other years, up to 9,600 
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ac-ft could be available to the Program. 

4.10 Glendo Storage (Wyoming) 

Glendo Dam is located on the North Platte River about 4.5 miles southeast of the town of 

Glendo, Wyoming upstream of Guernsey Reservoir. 

The 1953 Order Modifying and Supplementing the North Platte Decree (1953 Order) 

provides for the storage of 40,000 ac-ft in Glendo Reservoir during any water year for the 

irrigation of lands in western Nebraska and in southeastern Wyoming below Guernsey 

Reservoir. Of the 40,000 ac-ft available for irrigation, 25,000 ac-ft is allocated for the 

irrigation of lands in western Nebraska and 15,000 ac-ft of storage is for the irrigation of 

lands in southeastern Wyoming. 

A recent amendment of the 1953 Order, the Glendo Stipulation, relaxes the conditional 

use of Glendo storage water. Significant changes include: 

• Use expanded to municipal, industrial, and other. 

• The service area expanded from the North Platte River basin to the Platte River 

basin. 

• Use expanded to fish and wildlife downstream of Glendo Reservoir. 

Of the 15,000 ac-ft of Glendo storage water allocated to Wyoming, there are permanent 

contracts for 4,400 ac-ft. The remaining 10,600 ac-ft is leased by the Bureau of 

Reclamation under temporary water service contracts for up to one year. Wyoming is 

considering negotiating a permanent contract with the Bureau of Reclamation for all of 

the remaining 10,600 ac-ft of storage. Water in excess of that needed to meet Wyoming’s 

contracted demands and replace their potential excess depletions would be available to 

the Program at an estimated 2,650 ac-ft on an average annual basis (Wyoming’s 

December 16, 1999 proposal). Because the average annual amount that would be moved 

from Glendo Reservoir to the Lake McConaughy EA is relatively small, the EA manager 

may choose to move all of the water downstream during the month of September to 

minimize conveyance losses. 
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4.11 Temporary Water Leasing in Wyoming 

A temporary water leasing program was evaluated for Reaches 1 through 4 and Reach 6. 

It is assumed that leasing projects are located at the mid-point of each reach because 

specific irrigation districts and landowners willing to participate in the Program are not 

yet known. The reaches are: 

• Reach 1: Northgate, CO gage to Sinclair, WY gage 

• Reach 2: Sinclair, WY gage to Alcova, WY gage 

• Reach 3: Alcova, WY gage to Orin, WY gage 

• Reach 4: Orin, WY gage to Passing Whalen Diversion Dam gage 

• Reach 6: Laramie River below Grayrocks Reservoir gage to Fort Laramie, 

WY gage 

A voluntary temporary water leasing program would provide incentives to farmers to 

annually lease water supplies that would otherwise have been used in irrigation. The 

irrigation districts or farmers would not relinquish ownership of their water rights. The 

amount of water available to the Program consists of the reduction in consumptive use, 

which is reviewed and approved by the State Engineer or Board of Control, as provided 

by Wyoming law. The program evaluated assumes that leased water rights are dependent 

on storage rights. Although it may be feasible to lease natural flow water rights, it will be 

more difficult to insure protection from downstream water users. To provide maximum 

flexibility, the mix of farms participating in the leasing program would be allowed to 

change over time and the length of the temporary lease allowed to vary based on the 

needs of the irrigation district or farmer. 

The leasing program that has been analyzed considers leasing approximately 22,700 ac-ft 

of water supplies annually, which corresponds to about 16,400 ac-ft delivered on farm 

and 8,200 ac-ft of historic consumptive use. 
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4.12 La Prele Reservoir (Wyoming) 

La Prele Reservoir is an existing irrigation and industrial supply reservoir in Wyoming 

located on La Prele Creek approximately 13 miles upstream of the confluence with the 

North Platte River. The confluence of La Prele Creek and the North Platte River is 

approximately 115 miles downstream of the Alcova gage. 

The current capacity of the La Prele Reservoir is 20,000 ac-ft and is permitted for 

irrigation, domestic and industrial uses. In 1974 an agreement was made between the 

Douglas Water Users Association (Association) and the Panhandle Eastern Pipeline 

Company (PEPL) to rehabilitate the reservoir. The terms of the agreement provided that 

PEPL buy 5,000 ac-ft of storage space at the price equivalent to the principal and interest 

of a loan which was used to rehabilitate the reservoir and associated ditches. 

This analysis assumes that PEPL’s 5,000 ac-ft storage right in La Prele Reservoir is 

available for lease by the Program. PEPL’s share of space in La Prele Reservoir is limited 

by the yield of its share and the conditions under which it may be put to beneficial use in 

the context of the Program. 

4.13 Groundwater Management – Tamarack III 

An expanded Tamarack project (Tamarack Phase III) will likely be located along the 

south side of the South Platte River in the Tamarack Ranch State Wildlife Area (SWA) 

and the Pony Express SWA, which is 40 miles upstream from the Colorado/Nebraska 

state line. Expanded recharge is also being considered for the Peterson and South 

Reservation Ditches, which divert from the South Platte River just downstream of 

Sedgwick, Colorado. 

Colorado has proposed Tamarack Phase III in order to provide water to the Program. An 

expanded Tamarack project involves diverting surface water directly from the South 

Platte River via canals or wells located adjacent to the river. Water that is diverted or 

pumped is conveyed to recharge sites at various distances from the river where it is 

allowed to percolate into the alluvium for recharge of the groundwater aquifer. Return 
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flows that result from such recharge accrue to the river for some duration after the 

recharge event depending on the hydrogeologic conditions and the distance from the site 

to the river. Colorado is considering sites with SDF factors ranging from 60 days to 300 

days. 

The Beebe Draw project was removed from the analysis. As a replacement, the yield 

associated with the Beebe Draw project will be provided by further expansion of 

Tamarack Phase III. The expanded Tamarack project is expected to reduce target flow 

shortages by an average of 17,000 ac-ft/yr. The facilities required for an expanded 

Tamarack Project include wells located adjacent to the South Platte River and existing 

canals that divert water from the South Platte River, including the Peterson and South 

Reservation Canals. Excess accretion credits associated with current ditch recharge 

programs that are not needed for well augmentation will also be targeted for Tamarack 

Phase I and Phase III. 

4.14 Cost Effectiveness 

The 13 projects described above are reviewed in relation to their abilities, individually 

and in combinations, to contribute to the flow objectives of: 1) 5,000 cfs of Program 

water for three days at the Overton gage when river channel and irrigation system 

capacity is generally high and 2) a steady 800 cfs flow of Program water at the Overton 

gage during the irrigation season (May 1 through September 30).  

Under the first objective, consideration was given to supplementing existing flows to 

achieve at least 6,000 cfs in total flow (Program and non-Program water) at Overton in 

two out of three years. A project’s contributions to achieving the flow targets are affected 

by: 1) the ability to control flows on a daily basis and thereby compliment flows of non-

Program and other EA releases from Lake McConaughy and 2) the daily-varying 

remaining capacities at key points in the Platte River channels and in the irrigation 

systems upstream of the Overton gage. 

Table 4-1 entitled “ Project Summary”, presents the 13 previously identified projects, 

their estimated yield (average annual reductions to target flow shortages at the critical 

habitat), and the estimated unit cost of that yield in 1999 price levels (from Table VI-1 of 
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the Water Action Plan).  The table also shows the maximum one-day and three-day 

contributions that each Project could make toward the 5,000 cfs flow target if the Project 

could be operated such that the entire annual yield could be delivered to the Overton gage 

instantaneously, without transit losses, and without conveyance capacity or ramping 

constraints.  The maximum flow rate that could result if all these Projects were on-line 

simultaneously and operating under these perfect conditions is about 10,000 cfs or 

approximately double the target rate of 5,000 cfs.  Table 4-1 also shows whether the 

Projects are capable of controlling releases on a daily basis to contribute to the pulse 

flows, where the Projects would potentially deliver water to the river and irrigation 

systems or to storage and the travel times for the flows to reach the Overton gage.  Of the 

13 Projects identified previously, up to 11 could provide flows manageable on a daily 

basis, if suitable arrangements can be made to deliver the project yield into either the EA 

or into new or existing storage along the CNPPID’s system.  Table 4-1 also shows the 

limited capability of the Projects to meet the 800 cfs irrigation season targets.  If all 13 

Projects are used solely to meet this objective and there are no transit losses or flow 

constraints the entire yield of the projects could contribute only about 210 cfs of the 800 

cfs target.  The precise timing needed to provide Program water to compliment other 

flows is discussed in the previous section.  A 5,000 cfs flow for a three-day duration is 

equivalent to a volume of 29,800 ac-ft almost half of the total average annual storage 

reduction identified in the Water Action Plan.  An 800 cfs flow for the irrigation season 

(153 days) is about 243,000 ac-ft or 3.8 times the average annual shortage reduction 

identified in the Water Action Plan. The Water Action Plan states, “As more in-depth 

analyses of the project yields and costs are completed, the Governance Committee may 

choose to replace projects in the Water Action Plan with alternative projects.  Each state 

has expressed its desire to reserve the right to add or remove projects from consideration 

in the future if an issue arises that cannot be resolved.  Circumstances that might result in 

a project being added to the Water Action Plan include insufficient yield to meet the 

water goals of the program.  A project can be removed from the Water Action Plan if the 

project is not implementable within the first increment (13 years), generates significantly 

less yield than was anticipated, is too expensive, is unacceptable to the Governance 
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Committee for other reasons, or if an agreement cannot be negotiated with the project 

sponsor.  New projects may or may not require a supplement to the Programmatic FEIS. 

Elements of the Water Action Plan will be subject to site specific National Environmental 

Policy Act (NEPA) and ESA review as appropriate.” (PPRCA 2000). 

Modeling results show that for these projects to be effective in meeting the timing of the 

pulse flow, the water will need to be managed on a daily basis. Work in Phase II will 

refine the ability to move water into the EA and also to provide water closer to the 

Critical Habitat. 
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Table 4-1 
Project Summary 

(1) Annual average reductions in shortages to target flows as reported in the Water Action Plan (Boyle, 2000) 

(2) Flows that would result if the entire annual yield could be managed to occur for the specified duration. 

(3) Controllable Releases – Water made available to the Program through implementation of the project or element can contribute to the 5,000 cfs, three-day flow by managed daily flows. 

(4) EA – Environmental Account in Lake McConaughy. 

(5) Unit Cost of average annual yield as reported in the Water Action Plan (Boyle, 2000) 

(6) Per interview with CNPPID personnel (see Appendix 1 and Section 4.8) the revised volume of Net Controllable Conserved Water is 10,900 ac-ft. 
 

 Projects or Elements 

(from the Water Action Plan 
BOYLE, 2000) 

Annual 
Yield(1)  

(ac-ft) 

Maximum 
One Day 

Contribution 
to a 5,000 cfs 
flow (cfs)(2)

Maximum  
Three Day 

Contribution 
to a 5,000 cfs 
flow (cfs)(2)

Controllable 
Releases(3)

Potential 
Delivery or 

Storage 
Location(s)(4)

Travel Time  
to Overton 

(Days) 

Unit Cost 

($/ac-ft)(5)

Combine 
with EA or 

other storage 

Maximum 
Contribution 

to 800 cfs 
target for 153 

days (cfs) 

Comments 

1. CNPPID Re-regulating Reservoir 5,500 2,800 920 Yes J2 Return or 
EA? 

J2 – 0 

NEA – 4 

$790 - $1,720 Not Needed 18 Deliveries to and from the reservoir subject 
capacity available in the CNPPID system 

2. Water Leasing – Nebraska 7,000 3,500 1,180 Yes EA 4 $840 - $1,880 Yes 23 Configured to exchange water into the NEA 
subject to capacity availability 

3. Water Management Incentives 7,000 3,500 1,180 Yes EA 4 $780 - $3,160 Yes 23 Configured to exchange water into the NEA 
subject to capacity availability 

4. GW Management 1,400 700 240 Yes J2 Return or EA 0-4 $510 Possibly 5 Configured to exchange water into the NEA 
subject to capacity availability 

5. Dry Creek/ Ft. Kearny Cutoffs 4,400 2,200 740 Partially Platte R. near 
Kearney 

1 $340 No 15 Best used to meet 800 cfs flow target and ave. 
annual shortage reductions 

6. Dawson/ Gothenberg GW Recharge 1,800 900 300 No Gothenburg to 
Overton 

Indefinite Lag $460 No 6 Best used to meet 800 cfs flow target and ave. 
annual shortage reductions 

7. Power Interference 1,400 700 240 Yes EA 4 $1,030 NEA – Yes 

Other – 
Possibly 

5 Configured to exchange water into the NEA 
subject to capacity availability 

8. Net Controllable Conserved Water(6) 4,500 2,300 760 Yes EA 4 $600 Yes 15 Configured to exchange water into the NEA 
subject to capacity availability 

9. Pathfinder Municipal Account 4,800 2,400 800 Yes EA 4 $420 Possibly 16 Configured to exchange water into the NEA 
subject to capacity availability 

10. Glendo Storage 2,650 1,400 450 Yes EA 4 $40 - $660 Possibly 9 Configured to exchange water into the NEA 
subject to capacity availability 

11. Water Leasing – Wyoming 3,900 1,900 590 Possibly EA 4 $630 Yes 13 Configured to exchange water into the NEA 
subject to capacity availability 

12. LaPrele Reservoir 2,200 1,100 370 Yes EA 4 $1,280 Possibly 7 Configured to exchange water into the NEA 
subject to capacity availability 

13. Tamarack – Phase III 17,000 8,500 2,860 No South Platte R. Indefinite Lag $460 No (possibly by 
exchange) 

56 Best used to meet 800 cfs flow target and ave. 
annual shortage reductions 

 Total 63,550 31,900 10,630    $580 - $1,070  211  
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

Phase I of the WMS evaluated the ability to provide pulse flows of 5,000 cfs of Program 

water (during low-use periods) and deliveries of 800 cfs of Program water (during the 

irrigation season) on the Platte River to the gage at Overton, NE. The occurrences of total 

flow greater than 6,000 cfs were also evaluated. Environmental Account (EA) releases from 

Lake McConaughy and managed return flows from the Tamarack I Project on the South 

Platte River in Colorado comprised the sources of Program water. Flow capacities of the 

Districts’ systems and in the North Platte River constrain the delivery of Program water to 

achieve the target flows. The 5,000 cfs target for Program water is met in some years for a 

single day, but not for the preferred three day duration. The 800 cfs target flow could be met 

on most days, but would require a significant volume of Program water (more than 200,000 

to 240,000 ac-ft at Overton depending on the definition of the target period).   

The thirteen projects identified in the Water Action Plan and the potential of each to 

contribute to the flow targets were also characterized as part of Phase I. Results from the 

routing analyses demonstrate that to be effective in meeting the pulse flow targets, the water 

from these projects will need to be managed either in Lake McConaughy or with other 

existing or new storage facilities near the Critical Habitat. 

The following expands on the main conclusions and presents recommendations for 

consideration by the Governance Committee for Phase II of the Water Management Study or 

other future efforts.  

5.1 Conclusions 

• 5,000 cfs Program water - Case I (Districts divert Program water): 

o Pulse flows of 5,000 cfs of Program water can be achieved about every 1 in 3 

years, but only for one day of the three day target duration. The 5,000 cfs is 

not achieved in any of the Wet years of the study period.  

o The required volume of EA water necessary to be released from Lake 

McConaughy (from the current and potential projects) is significant for each 

water year classification in Case I. The average release of EA water is 



Page 64 of 68 April 8, 2008 

   PRRIP - Water Management Study, Phase I  
 

approximately 72,000 ac-ft in Wet years to nearly 100,000 ac-ft in Dry years 

to achieve average peak Program water flows ranging from 3,800 cfs to 5,200 

cfs for one day.  

o Shortages to the 5,000 cfs target flow occur for various reasons for Case I, 

including: 

 North Platte River capacity at North Platte  

 Capacity and ramping rates of the Keystone Diversion, capacity in 

Sutherland Canal, and capacity and ramping rates at the North Platte 

Hydro Return 

 Regulating capacity in Johnson Lake, both volume and time of year per 

the “Bypass Agreement”  

• 5,000 cfs Program water - Case II (Districts Bypass): 

o The average peak flow of Program water reaching Overton is 2,500 cfs for 

Average, Wet, and Dry years. The average volume for the 3 day pulse flow is 

approximately 14,500 ac-ft, approximately half of the target three-day 

volume.  

o The required volume of EA releases range from 41,000 ac-ft in average years 

to 46,300 ac-ft in wet years. 

o The constraint to target flows in Case II is the choke point capacity on the 

North Platte River at North Platte.  

• 6,000 cfs for 3 days at Overton: 

 Flows in excess of 6,000 cfs occur for durations of 3 days or more 

approximately 1 in 3 years, in contrast to the goal of 2 in 3 years. 

 On occasion, EA water contributes to the flow in excess of 6,000 cfs. 

However, the flow is never entirely EA water. Most occurrences of these 

target flows are a result of historical flows. 
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• 800 cfs Program water - Cases I and II: 

o The 800 cfs of Program water for May-September is achievable on most days 

for each year type assuming there were to be adequate EA water in storage at 

the start of each year. The 800 cfs flow target equates to a volume of Program 

water of about 200,000 to 240,000 ac-ft per season, depending on the duration 

(given either a May 1 or May 11 start date through September 15 or 

September 30).  Releases from Lake McConaughy, in an attempt to meet this 

target, range from about 280,000 ac-ft in Wet years (Case II), to about 

580,000 ac-ft in Dry years (Case II), when losses are highest. Part of the flow 

target is met by yields of the Tamarack I project on the South Platte, but these 

are small compared to the required release from Lake McConaughy.  

o Shortages occur on individual days due to system capacity constraints. 

Shortages are typically a result of:  

 North Platte River capacity at North Platte 

 North Platte River below Keystone ramping limitation 

 Capacity and ramping rates of the Keystone Diversion, capacity in 

Sutherland Canal, and capacity and ramping rates at the North Platte 

Hydro Return 

• Assessment of the 13 Water Action Plan Projects: 

o The maximum flow rate that could result if all thirteen of these Projects were 

on-line simultaneously and operating under perfect conditions is about 10,000 

cfs or approximately double the target rate of 5,000 cfs.   

o If all thirteen Projects are used solely to meet the 800 cfs objective and there 

are no transit losses or flow constraints, the entire yield of the projects could 

contribute only about 210 cfs of the 800 cfs target (250 cfs if the effective 

period is May 11 to September 15). 

o Of the 13 Projects identified previously, up to 11 could provide flows 
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manageable on a daily basis, if suitable arrangements can be made to deliver 

or exchange the project yield into either the EA or into new or existing storage 

along the CNPPID’s system.  Modeling results show that for these projects to 

be effective in meeting the timing of the pulse flow, the water will need to be 

managed either in Lake McConaughy or by other managed capacities to allow 

for a timed release.  

5.2 Recommendations and Key Issues for Further Analysis 

• The routing tool was developed with the ability to adjust system constraints and 

for sensitivity analyses. With input from the Governance Committee on which 

constraints to evaluate, the ability to meet flow targets and the estimated volume 

of EA water required to meet the flow targets in the WMS should be refined. It is 

recommended the following limitations be evaluated in the sensitivity analysis: 

the capacity at the North Platte choke point, Johnson Lake reregulation capacity, 

and ramping rates for the North Platte River, Keystone Diversion, and North 

Platte Hydro Return. 

• The routing tool was developed to facilitate the evaluation of 60 years of data for 

four different scenarios while minimizing user input and reporting essential values 

for this study. Further refinement in the input, output, and flexibility of operations 

will benefit Phase II of the WMS. 

• The development on the daily loss rates and travel times were developed on an 

empirical basis from historic events. These estimates should be refined based on 

monitoring planned releases at strategic points in the system.  

• The routing tool is currently based on losses and travel times in canals being equal 

to those of the river channel. If the potential for water savings or shorter travel 

times exists, further investigation of the differences of the two systems should be 

considered.  

• Flood stages for the Platte River reaches were estimated based on readily 

available information from the National Weather Service, and the most recent 
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rating curve available for individual gage locations. Areas of greater uncertainty, 

or of more significant impact, should be refined in determining the limitations to a 

pulse flow. The presence of development, vegetation, or debris build up in areas 

of potential flooding warrant further analysis. The capacities at Brady, Cozad, and 

Overton should be evaluated further. If the current estimates of flood stage are 

overstated these locations could potentially be choke points to the goal of the 

pulse flow. 

• The additional evaluation of the thirteen alternatives and additional alternatives in 

Phase II are likely to focus on how to place water in the EA in Lake McConaughy 

or other management opportunities in addition to projects closer to the Critical 

Habitat. 

• There is a potential for use of District(s) deliveries to increase flows during short-

duration rainfall events instead of curtailing irrigation deliveries during low 

demand periods.  If District water is used in this fashion, the volume of water 

used to enhance the pulse flow would need to be determined, and a like amount 

from the EA would be assigned to the District(s) shortly thereafter. This type of 

exchange could help with the routing issue and enhance pulse flows. This 

potential operation requires further analysis in Phase II.  
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