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Executive Summary 

The Republican River Compact Compliance Pipeline is critical if the State of Colorado is 
to comply with the Republican River Compact.  The State of Colorado exceeded its 
compact allocations in 2003, 2004, 2005, and 2006, and Colorado is expected to 
exceed its compact allocations for decades into the future without the Compact 
Compliance Pipeline. 

The Republican River Water Conservation District (RRWCD) was formed in 2004 to 
assist the State of Colorado to comply with the Compact, and the RRWCD, acting 
through its water activity enterprise, is seeking a loan of at least $60 million from the 
CWCB Water Project Construction Fund to purchase rights to designated ground water 
and to construct a Compact Compliance Pipeline capable of delivering 15,000 acre-feet 
of ground water to the North Fork of the Republican River to offset stream depletions in 
order to comply with the Compact.  The Final Settlement Stipulation in the U.S. 
Supreme Court case of Kansas v. Nebraska and Colorado allows the acquisition or 
construction of wells for the purpose of offsetting stream depletions in order to comply 
with the State’s compact allocations.  The total cost of the project is estimated to be $61 
to $71 million.  The construction of a Compact Compliance Pipeline to deliver up to 
15,000 acre-feet of water per year is feasible and will be paid for by an increase in use 
fees.  The project will remove the threat of curtailment of diversions for more than 
500,000 irrigated acres in the Republican River Basin. 

The RRWCD will also seek a direct financial contribution from the State of Colorado for 
the Compact Compliance Pipeline because the project will allow the State of Colorado 
to avoid paying damages for exceeding the State’s compact allocations due to ground 
water impacts that occurred decades ago. 
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1.0 INTRODUCTION 

1.1. Purpose of the Republican River Compact Compliance Pipeline 

In December 2002, the State of Colorado entered into a Final Settlement Stipulation 
with the States of Kansas and Nebraska to bring an end to the U.S. Supreme Court 
case of Kansas v. Nebraska and Colorado.  In the Final Settlement Stipulation, the 
States agreed to the development of a ground water model (the RRCA Groundwater 
Model) to determine stream flow depletions caused by well pumping in the Republican 
River Basin and to a five-year running average to determine compliance with the 
Republican River Compact (“Compact”).  The U.S. Supreme Court approved the 
Stipulation on May 19, 2003, and accepted the recommendations in the Final Report of 
the Special Master, including dismissal of the case with prejudice, which became 
effective when the Special Master certified the development of the RRCA Groundwater 
Model by the three States. 

The Republican River Water Conservation District (“RRWCD”) was established by 
Colorado statute in 2004 to assist the State of Colorado to comply with the Compact.  
The RRWCD Board of Directors established a water activity enterprise and imposed 
use fees on the diversion of water to provide revenues for programs to retire irrigated 
acreage in the basin to assist the State with compact compliance. 

Since December 2002, the State of Colorado has exceeded its annual allocations of 
beneficial consumptive use under the Compact by an average of 11,350 acre-feet per 
year.  This was not the situation expected when the State of Colorado entered into the 
Final Settlement Stipulation.  In fact, it was expected that hydrologic conditions would 
return to average or above-average conditions after several years of drought in the 
basin and that limited retirement of irrigated acreage would bring Colorado into compact 
compliance.  For that reason, the RRWCD Board of Directors focused its efforts until 
recently on providing local cost-sharing for federal programs to voluntarily retire irrigated 
acreage in the basin.  When the State of Colorado continued to exceed its Compact 
allocations in 2005 and 2006, the focus shifted to construction of a Compact 
Compliance Pipeline. 

While the stream depletions calculated by the RRCA Groundwater Model resulting from 
well pumping in Colorado are extremely small in comparison to the total well pumping in 
the basin, they are primarily the result of well pumping that occurred decades ago.  As a 
result, shutting off well pumping in the basin in Colorado would not bring Colorado into 
compact compliance for decades under current conditions; indeed, curtailing all 
beneficial consumptive use of water in the basin in Colorado, including precompact 
surface water rights and draining Bonny Reservoir, would not bring Colorado into 
compact compliance for years under current conditions.  Thus, the only feasible means 
to achieve compact compliance is to construct a pipeline to transport ground water from 
wells in the basin to one of the tributaries of the Republican River for credit to offset 
stream depletions.  The Final Settlement Stipulation specifically allowed for wells that 
would be acquired or constructed for this purpose. 
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This Loan Feasibility Study addresses the need for and the feasibility of acquiring rights 
to ground water and the construction of a Compact Compliance Pipeline.  The Colorado 
Water Conservation Board provided a $50,000 grant for a feasibility study, which has 
been used to evaluate alternatives for a Compact Compliance Pipeline. 

1.2. Project Sponsor – The Republican River Water Conservation District 
(RRWCD) and its Water Activity Enterprise (WAE) 

The Republican River Water Conservation District (RRWCD) was established by 
Senate Bill 04-235 in 2004 to assist the State of Colorado to comply with the Republican 
River Compact.  A copy of §§ 37-50-101 through 142 is attached.  The RRWCD is 
managed and controlled by a 15-member board of directors comprised of one member 
appointed by the county commissioners of each of the seven counties wholly or partially 
within the RRWCD, one member appointed by the boards of the seven ground water 
management districts within the RRWCD, and one member appointed by the Colorado 
Ground Water Commission.  See § 37-50-104. 

The RRWCD Board of Directors is authorized to establish a water activity enterprise 
pursuant to article 45.1 of title 37 of the Colorado Revised Statutes and established the 
RRWCD Water Activity Enterprise (WAE) in October 2004.  The general powers of the 
board of directors are set forth in section 37-50-107.  A copy of the resolution 
establishing the RRWCD WAE is attached. 

The RRWCD Board of Directors is authorized to impose a use fee on the diversion of 
water within the district and has established a use fee of $5.50 per assessed irrigated 
acre on diversions of ground water for irrigation use by post-compact wells within the 
district.  There are approximately 500,500 assessed irrigated acres in the basin irrigated 
by post-compact wells.  Use fees on the diversion of ground water for irrigation currently 
generate nearly $2.75 million in revenues annually for the RRWCD WAE.  The RRWCD 
Board of Directors also imposed a use fee of $4.40 per acre-foot on post-compact 
diversions of ground water for municipal and commercial use.  Municipal and 
commercial diversions within the district are small, but generated an additional $43,388 
in 2007. 

The RRWCD WAE has used revenues from use fees primarily to provide local cost-
sharing for federal programs designed to retire irrigated acreage in the basin, including 
the Republican River Conservation Reserve Enhancement Program (CREP) and the 
Environmental Quality Improvement Program (EQIP).  To date, approximately 30,000 
irrigated acres have been voluntarily retired in the basin under CREP and EQIP, or 
approximately five percent (5%) of the irrigated acreage in the basin.  An amendment to 
the Republican River CREP designed to retire an additional 30,000 irrigated acres has 
been submitted to the U.S. Department of Agriculture for approval.  The RRWCD WAE 
has committed to provide local cost-sharing for the Republican River CREP 
amendment. 



 

3 

1.3. Project Area 

The RRWCD is located in northeastern Colorado and includes all of Yuma and Phillips 
Counties and those portions of Kit Carson, Lincoln, Logan, Sedgwick, and Washington 
Counties that overlie the Ogallala Aquifer.  A map of the RRWCD is attached. 

The RRWCD encompasses about 7,761 square miles or about 7.5% of Colorado’s 
104,247 square miles.  There are approximately 545,000 irrigated acres within the 
RRWCD.  With the exception of approximately 3,000 acres irrigated by surface water, 
virtually all the acreage in the basin is irrigated with ground water from the Ogallala 
Aquifer.  In 2002, irrigated land in the Republican River Basin accounted for 
approximately twenty-two percent (22%) of the irrigated acres in Colorado. 

1.4. Land Uses Within the Republican River Basin 

The Republican River Basin overlies the Ogallala Aquifer, a regional underground 
aquifer system underlying portions of seven states from South Dakota to the Texas 
panhandle, including portions of the Republican River Basin in Colorado, Nebraska, and 
Kansas. 

In 1965, the Colorado Ground Water Management Act was enacted, which created the 
Colorado Ground Water Commission and allowed the Commission to establish 
designated ground water basins.  The Management Act applied a modified doctrine of 
prior appropriation to designated ground water to permit the full economic development 
of such ground water. 

In 1966 the Ogallala Aquifer in the Republican River Basin in Colorado was included in 
the Northern High Plains Designated Ground Water Basin.  At that time, there was 
limited well development in the basin.  However, improvements in center pivot sprinkler 
irrigation systems allowed the development of land that was more difficult to irrigate with 
flood irrigation methods, and approximately 4,000 final permits have been issued within 
the Northern High Plains Basin.  Issuance of permits in the basin slowed during the 
1980s and essentially ceased by 1990.  The Colorado Ground Water Commission 
recognized that there was limited recharge to the Ogallala Aquifer in the basin relative 
to the large amount of water in storage in the aquifer and authorized controlled mining 
of ground water in the basin based on a rate of depletion of 40% over 25 years.  This 
was later amended to be 40% over 100 years. 

In 1974, the Colorado Supreme Court ruled that ground water taking over a century to 
reach a surface stream was not part of the water subject to appropriation under the 
Colorado Constitution and could be managed separately as designated ground water.  
Kuiper v. Lundvall, 529 P.2d 1328 (Colo. 1974).  At that time, no one thought that 
ground water in the Ogallala Aquifer had been apportioned by the Republican River 
Compact or that withdrawals from the aquifer were subject to the Compact. 



 

4 

2.0 WATER DEMANDS AND WATER RIGHTS 

2.1. Water Supply Demands 

In 1978, withdrawals of ground water in the Republican River Basin reached 
approximately 1,040,000 acre-feet per year.  In 2005, ground water pumping was 
approximately 750,000 acre-feet per year.  Ground water impacts from ground water 
diversions in Colorado included in the RRCA Compact Accounting averaged 
approximately 25,370 acre-feet per year over the period 2002-2006.  These impacts are 
primarily due to ground water diversions that occurred decades ago. 

Starting in 2003, Colorado has exceeded its compact allocations by an average of 
11,350 acre-feet per year.  Some reduction in the amount that Colorado has exceeded 
its compact allocations is expected in the future as the result of irrigated acreage 
retirement programs supported by the RRWCD.  However, it is projected that the deficit 
will increase gradually to 15,000 acre-feet in 2039. 

The expected yield of the Compact Compliance Pipeline is 15,000 acre-feet per year, 
which should be adequate to ensure compact compliance for the 30-year period of 
repayment of the CWCB loan.  The Compact Compliance Pipeline will be designed to 
deliver 15,000 acre-feet of ground water over a nine-month period so that there will 
flexibility to reduce deliveries in years of higher water supply. 

2.2. Water Rights 

The RRWCD WAE does not currently own rights to ground water that could be used for 
the Compact Compliance Pipeline.  The analysis of alternatives below discusses 
possible sources of ground water for the Compact Compliance Pipeline.  The preferred 
alternative is to acquire existing rights to designated ground water and to transfer the 
historical consumptive use of those rights to new wells that will supply the Compact 
Compliance Pipeline.  See Section 3.4 below. 

3.0 PROJECT DESCRIPTION 

3.1. Purpose and Background of the Compact Compliance Pipeline 

The Final Settlement Stipulation entered into by the States of Kansas, Nebraska, and 
Colorado in the U.S. Supreme Court case of Kansas v. Nebraska and Colorado in 2002 
provided for the dismissal of all claims for damages through December 2002, and all 
three States agreed that compact accounting would be done based on a five-year 
running average, beginning in 2003.  The first five-year period ends at the end of 2007. 

Colorado’s beneficial consumptive use has exceeded its compact allocations in 2003, 
2004, 2005, and 2006 by approximately 11,350 acre-feet per year.  Due to drought 
conditions in 1999-2002, it was anticipated that Colorado would exceed its Compact 
allocations in 2003 and 2004; however, it was expected that hydrologic conditions would 
then return to average or above-average conditions, which would bring Colorado close 
to compliance with the Compact for a number of years.  Eventually, because the RRCA 
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Groundwater Model has indicated that ground water impacts from well pumping that 
occurred decades ago will increase, it was expected that a Compact Compliance 
Pipeline project would be necessary to offset calculated ground water impacts; 
however, it was assumed that a pipeline project would not be needed for a number of 
years, especially if precipitation returned to normal and programs to retire irrigated 
acreage were implemented.  The Compact Accounting for 2005 and 2006 therefore 
came as a surprise and prompted action by the State Engineer and the RRWCD. 

The Colorado State Engineer has proposed rules and regulations to curtail diversions 
within a Curtailment Zone three miles from the North Fork of the Republican River, 
Chief Creek, the Arikaree River, the South Fork of the Republican River, and Landsman 
Creek beginning in 2009 if the State of Colorado is not in compliance with the Compact. 

The Final Settlement Stipulation allows the acquisition or construction of wells for the 
purpose of offsetting stream depletions in order to comply with a State’s compact 
allocations, provided that such wells do not cause any new net depletion to stream flow 
either annually or long-term.  The Stipulation also provides that augmentation plans and 
related accounting procedures submitted under this provision of the Stipulation shall be 
approved by the Republican River Compact Administration (RRCA) prior to 
implementation.  The Stipulation further provides that augmentation credit for wells 
acquired or constructed for the purpose of offsetting stream depletions shall be 
calculated in accordance with RRCA Accounting Procedures and by using the RRCA 
Groundwater Model. 

3.2. Analysis of Alternatives 

1. No action. 

2. Purchase existing rights to designated ground water and transfer the 
historical consumptive use of those rights to a Compact Compliance 
Pipeline. 

3. Construct new wells based on new appropriations and/or amendments to 
the Ground Water Commission rules and regulations to provide a water 
supply for a Compact Compliance Pipeline. 

3.3. Alternative 1 

No action would result in the State of Colorado exceeding its allocations under the 
Compact for decades into the future.  The Colorado State Engineer’s proposed rules 
and regulations will curtail diversions within a Curtailment Zone, but these Compact 
Rules will not achieve compact compliance without a Compact Compliance Pipeline.  
Because Nebraska and Colorado will undoubtedly exceed their Compact allocations in 
the first five-year running average (2003-2007), Kansas will likely bring an action to 
enforce compliance with the Compact.  Thus, no action would likely lead to a demand 
that all well pumping in the Republican River Basin in Colorado be curtailed and that the 
State of Colorado pay damages for exceeding its compact allocations.  Turning more 
than 500,000 irrigated acres in the basin into dryland farms or rangeland would have a 
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devastating impact on the local economy, not to mention the overall impact on the 
economy of the State of Colorado.  It would also expose the State of Colorado to an 
award of damages for violations of the Compact for years into the future because the 
effects of pumping that occurred decades ago is only now beginning to show up as 
ground water impacts calculated by the RRCA Groundwater Model. 

3.4. Alternative 2 

Alternative 2 is to purchase existing rights to designated ground water used for irrigation 
in the Northern High Plains Designated Ground Water Basin and to change those rights 
so they can be delivered in a pipeline to the North Fork of the Republican River for 
credit to offset stream depletions pursuant to the Final Settlement Stipulation.  Section 
III.B.1.k of the Stipulation specifically allows wells to be acquired or constructed for this 
purpose, subject to approval by the RRCA.  A requirement of the Stipulation is that such 
wells shall not cause any new net depletion to stream flow either annually or long-term.  
The determination of net depletions from such wells will be computed by the RRCA 
Groundwater Model and included in the State’s Computed Beneficial Consumptive Use. 

Evaluation of practical locations where Colorado would receive credit for the delivery of 
water and locations where wells could be used as a water supply for the Compact 
Compliance Pipeline quickly focused on locations north of the North Fork of the 
Republican River.  The South Fork of the Republican River was ruled out because the 
Compact gage is located at Benkelman, Nebraska, approximately 40 miles from the 
Colorado-Nebraska state line and stream losses on the South Fork would make a 
Compact Compliance Pipeline to the South Fork infeasible.  The Arikaree River was 
also ruled out because the saturated thickness of the aquifer in the area was 
considerably less than on the north side of the North Fork of the Republican River.  The 
saturated thickness of the aquifer north of the North Fork is approximately 200 feet and 
the aquifer is highly productive in the area.  Thus, wells in that area would provide a 
long-term water supply for the Compact Compliance Pipeline and would require fewer 
wells, lowering well construction and pipeline costs.  Discussions with landowners to 
acquire existing rights to designated ground water are being pursued at the present 
time.  Because of the confidentiality of the discussions, the specific rights are not 
described in this Study, but could be provided separately if required. 

3.5. Alternative 3 

Alternative 3 is to construct new wells that would divert unappropriated ground water 
under the Ground Water Commission (GWC) rules and regulations.  A variant of this 
alternative would be to amend the GWC rules and regulations to allow new Compact 
Compliance Wells to be constructed to withdraw ground water in areas that are over-
appropriated if the well owners in the area waive any claim of injury or consent to the 
construction of new wells.  Under the Final Settlement Stipulation, such new wells shall 
not cause any new net depletion to stream flow either annually or long-term.  To offset 
the depletions to stream flow from the new wells, retirement of rights to designated 
ground water under the RRWCD’s CREP and EQIP contracts would be used to offset 
such depletions. 
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Slattery Aqua Engineering has identified three well locations where unappropriated 
ground water is available in the basin at locations close enough to the North Fork to be 
considered for the Compact Compliance Pipeline (“satellite well field”).  The net amount 
of unappropriated water that would be available for the Compact Compliance Pipeline is 
approximately 7,500 acre-feet, which is not sufficient for the entire project and would 
have to be combined with purchasing existing rights to designated ground water or new 
Compact Compliance Wells.  In addition, the pipeline distance would be considerably 
greater than Alternative 2, and the willingness of the landowners to negotiate for well 
sites and pipeline easements is unknown. 

The additional pipeline cost of this satellite well field if combined with existing wells 
would be less than the estimated cost to acquire existing rights to designated ground 
water; however, there is considerable oil and gas development in the area of the 
satellite well field, which creates uncertainty in the cost estimates for pipeline 
construction.  In addition, landowner cooperation is not assured.  Also, there is some 
concern that the RRCA would not approve such a plan, which would then require 
invoking the Dispute Resolution procedures under the Final Settlement Stipulation, 
which involve arbitration. 

A variant of the satellite well field concept is to amend the GWC rules and regulations to 
allow new Compact Compliance Wells with the consent of well owners within three 
miles of the new wells.  A large landowner has indicated a willingness to consider 
drilling such wells and diverting up to 12,000 acre-feet per year from such wells; 
however, the landowner expressed concern about the impact of such wells on existing 
wells and would want to be compensated for the impact on those existing wells.  Again, 
it was unknown whether the RRCA would approve such a plan.  In addition, the impacts 
of the withdrawals would eventually have to be offset by retiring irrigated acreage.  
Thus, this was viewed as a short-term solution rather than a permanent solution. 

3.6. Preferred Alternative 

Alternative 2 (purchasing existing rights to designated ground water and transferring the 
historical consumptive use of those rights to the Compact Compliance Pipeline) was 
selected as the preferred alternative for the Compact Compliance Pipeline because it is 
the most likely to obtain approval of the RRCA in a timeframe that would avoid 
curtailment of existing water rights and wells under the State Engineer’s proposed 
Compact Rules. 

The preferred alternative is to purchase existing ground water rights located north of the 
North Fork of the Republican River and to change the use of those rights so they can be 
delivered to the North Fork of the Republican River in the Compact Compliance Pipeline 
to a location a short distance upstream from the streamflow gage at the Colorado-
Nebraska state line.  This alternative has a higher initial cost to acquire existing rights to 
designated ground water, but is a long-term solution for compact compliance and has 
several advantages.  First, it does not require amendment of GWC rules and 
regulations, and the procedures for changing the use of existing rights to designated 
ground water based on historical consumptive use are established in the current GWC 
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rules.  Second, the new wells to be constructed for the Compact Compliance Pipeline 
would cause no new net depletions because pumping would be limited to the historical 
consumptive use of the existing rights.  Third, RRCA approval of this alternative is 
considered likely, which means that construction could likely begin in late 2008, with the 
potential for delivery of water in mid-2009, which could prevent curtailment under the 
State Engineer’s proposed Compact Rules.  Fourth, this alternative would not place a 
new water demand on the Ogallala Aquifer, and wells in this area are located in one of 
the deepest parts of the aquifer in Colorado, thereby assuring a long-term water supply 
for the Compact Compliance Pipeline and not requiring future actions to offset new 
withdrawals from the aquifer. 

4.0 ENGINEERING ANALYSIS FOR THE PREFERRED ALTERNATIVE 

Approximately 11,000 acre-feet of water per year is needed at this time to comply with 
Colorado’s compact obligation.  Over the longer term, it is estimated that approximately 
15,000 acre-feet of water per year will be needed.  The Compact Compliance Pipeline 
will be sized to allow gravity delivery of water to meet the future requirements.  The 
initial capacity will be 15,000 acre-feet per year, provided over a nine-month period, with 
the capability to expand the delivery rate by adding a pumping facility. 

4.1. Source of Water for the Compact Compliance Pipeline 

The preferred alternative is for the RRWCD WAE to acquire rights to designated ground 
water that are currently used to irrigate approximately 10,000 acres of land using 
center-pivot sprinklers within the property boundary shown on Figure 1.  The historical 
consumptive use on these lands has been estimated to be approximately 15,000 acre-
feet per year.  These ground water rights will be transferred to six (or possibly eight) 
new well locations (Figure 2).  New high-capacity wells will be constructed to pump the 
transferred consumptive use to supply the Compact Compliance Pipeline. 

4.2. Hydrologic Evaluation 

The quantity of water available from existing rights to designated ground water will be 
based on the historical consumptive use of water produced from the wells during the 
past 10 years, which is estimated to be 15 to 20 inches per year.  The historical 
consumptive use will vary from well to well, depending on pumping rates and crops that 
were grown.  The historical consumptive use will be determined for rights to designated 
ground water acquired by the RRWCD WAE for the Compact Compliance Pipeline 
using methods that have been accepted by the GWC. 

4.3. Water Quality 

Ground water underlying the lands being considered as a potential source of supply for 
the Compact Compliance Pipeline is considered to be of good quality and generally 
equal to or better than the surface water in the North Fork of the Republican River at the 
state line.  The water source is designated as the Ogallala Formation - North.  Stream 
classifications and water quality standards for the North Fork of the Republican River, 
as published by the Colorado Water Quality Control Commission, are identified in the 
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left column below and ground water quality properties are shown in the right column, for 
comparison.  (Note that the reference source used to generate the table did not indicate 
ground water quality for all of the surface water standard categories; therefore, there are 
some blanks in the table). 

Table 1: Comparison of stream water quality in the North Fork to the ground water quality in the 
Ogallala Formation. 

Surface Water Classification and Associated In-
Stream or Drinking Water Standards  (1) 

Reported Ground Water Quality 
Properties in Ogallala Formation - North 

(2), (3) 
Classifications:  
Aquatic Life -- Cold Water 1 N/A 
Recreation -- 1a N/A 
Water Supply -- Agriculture N/A 
Physical and Biological Standards:  
Dissolved Oxygen = 6.0 mg/l 0.2 to 8.6 mg/l; 50% > 5.4 mg/l 
pH = 6.5-9.0 7.0 – 7.9 
Fecal coliforms = 200/100 ml  
E Coli = 126/100 ml  
Inorganic Standards:  
Ammonia (acute) = Table Value Standard (TVS)  
Ammonia (chronic) = 0.02 mg/l 0.01 to 0.244 mg/l; 50% < 0.015 mg/l 
Chlorine (acute) = 0.019 mg/l  
Chlorine (chronic) = 0.011 mg/l  
Cyanide = 0.005 mg/l  
Sulfide = 0.002 mg/l  
Boron = 0.75 mg/l Dissolved boron: 20 – 130 µg/l 
Nitrate NO2 = 0.05 mg/l < 0.01 mg/l 
Nitrate NO3 =10 mg/l 1.1 to 8.9 mg/l 
Chloride = 250 mg/l 1.4 to 29.5 mg/l 
Sulfate = 250 mg/l 5.5 to 95.7 mg/l 
Total Dissolved Solids = 500 mg/l 219 to 461 mg/l 
Metal Standards:  
Arsenic (acute) = 50 µg/l (total recoverable) Dissolved arsenic: <5-12 µg/l 
Cadmium (acute) = TVS (trout)  
Cadmium (chronic) = TVS  
Trivalent Chromium (acute) = 50 µg/l (total)  
Hexavalent Chromium (acute/chronic) = TVS  
Copper (acute/chronic) = 1.3 mg/l Dissolved copper: <5-35 µg/l 
Iron (chronic) = 300 µg/l Dissolved iron: <3-60 µg/l 
Iron (chronic) =1000 µg/l (total recoverable)  
Lead (acute/chronic) = TVS (dissolved 15µg/l) Dissolved lead <5 µg/l 
Manganese (acute/chronic) = TVS (dissolved 50µg/l) Dissolved manganese <3-40 µg/l 
Manganese (chronic) = WS (dissolved)  
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Surface Water Classification and Associated In-
Stream or Drinking Water Standards  (1) 

Reported Ground Water Quality 
Properties in Ogallala Formation - North 

(2), (3) 
Mercury (chronic) = 0.01 µg/l (total)  
Nickel (acute/chronic) = TVS  
Selenium(acute/chronic) = TVS (dissolved 50 µg/l) Dissolved selenium: <5 µg/l 
Silver (acute) = TVS  
Zinc (acute/chronic) = TVS Dissolved Zinc < 5-124 µg/l 

Notes: 

1. Stream classifications and water quality standards obtained from a report by David Litke, U.S. Geological Survey, and 
Historical Water-Quality Data for the High Plains Regional Ground-Water Study Area (1930 – 1998) or from 
CDPHE/WQCC – Colorado Primary Drinking Water Standards. 

2. Blanks indicate data that were not reported in the reference. 

3. Reported ground water quality data is from Litke, USGS (see Note 1). 

Volatile organic compounds and pesticides in the ground water in the project area are 
below concentrations in Colorado’s drinking water standards based on the references 
cited in the footnotes to the above table.  Thus, the water quality of ground water being 
considered for the Compact Compliance Pipeline is appropriate for delivery to the North 
Fork of the Republican River to offset stream depletions. 

4.4. Outlet Structure 

The Compact Compliance Pipeline will deliver water to the North Fork of the Republican 
River as needed to meet Colorado’s compact obligations. 

Several locations for discharging water to the North Fork were considered.  A discharge 
location in the Town of Wray would provide some aesthetic benefits to the town; 
however, stream channel losses and the presence of surface diversions between Wray 
and the state line would reduce the delivery credit for water for compact compliance.  
Therefore, it was decided that the point of discharge to the North Fork should be as 
close as possible to the state line and at a location that does not require crossing of the 
railroad and highway rights-of-way.  The discharge location is shown on Figure 2.  
Because water delivered to the North Fork will be measured a short distance upstream 
from the stream gage on the North Fork near the state line, this alternative provides the 
most certainty that the RRCA will give full credit for water delivered by the Compact 
Compliance Pipeline. 

Several types of discharge structures could be used; however, the most cost-effective 
discharge structure would be a USBR-type reinforced concrete impact basin, sized for 
the expected peak water delivery rate.  This structure will effectively dissipate energy 
over a wide range of flows and allow for gravity operation of the main pipeline. 

4.5. Pipeline Alignment 

There are several potential alignments for the main north-to-south pipeline, depending 
on topographic, land use, land ownership, and access considerations.  The final pipeline 
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alignment will be determined when negotiations for the acquisition of rights to 
designated ground water have been completed. 

Two alignments for the north-to-south pipeline were developed to estimate costs, one 
that followed existing county roads wherever possible and one that was deemed best 
from the standpoint of gravity delivery.  Local interests also identified an alignment that 
was viewed to be optimal from the perspective of land owner negotiation efforts.  The 
north-to-south alignment for the preferred alternative shown on Figure 2 was selected 
as the basis for estimating costs. 

A summary of the major facilities associated with the preferred alternative is provided 
below and the locations of facilities are shown on Figure 1. 

Table 2: Summary of Major Facilities for the Preferred Alternative. 

Preferred Alternative 

North Well Field 

6 new 2000 gpm wells 

7920 feet of 18” pipe 

5280 feet of 24” pipe 

Conveyance Pipeline 

67,060 feet of 36” pipe 

Storage Tank – 1 MG 

River Outlet Structure 

 

The preferred alternative for the Compact Compliance Pipeline is shown schematically 
in plan and profile on Figure 2.  Approximately 10,000 acres of land irrigated by rights to 
designated ground water will be retired and the historical consumptive use, estimated to 
be 15,000 acre-feet per year, will be transferred from existing wells to six or eight new 
wells.  The proposed location of these new wells is shown on Figure 2.  With a pumping 
capacity of 2,000 gpm per well, six new wells will be able to deliver 15,000 acre-feet in a 
nine-month period.  The current schedule envisions completion of the wells and the 
pipeline in early July 2009, with the potential to deliver a major portion of Colorado’s 
estimated 2009 compact obligation (11,000 acre-feet) before year-end 2009. 

Water pumped from the individual wells will be collected in an interconnected system of 
pipelines and then conveyed to a storage tank located at elevation 3655.  The storage 
tank will provide reserve capacity allowing the main pipeline to operate for 2 hours at 
two-thirds capacity with no inflow to the tank from the well field.  The storage tank will 
also provide protection of the main pipeline from surge and negative pressures that 
could develop if the main pipeline were connected directly to the well field collection 
system. 
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The main pipeline will extend from a storage tank approximately 12.7 miles to the North 
Fork of the Republican River.  The pipe will be buried throughout its length.  The 
pipeline will be supplied from the tank through a gated outlet, which will regulate flows.  
The main pipeline will flow by gravity from the tank to the river discharge structure. 

4.6. Preliminary Design 

Key parameters and associated criteria for the preliminary design are provided in Table 
3 below. 

Table 3: Key parameters and associated criteria for the preliminary design. 

Parameters Selected Design Criteria 

System Delivery Capacity 
Year 1 11,000 AF in 6 months 
Year 2 15,000 AF in 9 months 
Ultimate Perhaps up to 25,000 AF in 9 months 
Year 1 30.4 cfs 
Year 2 27.6 cfs 
Ultimate Perhaps up to 46.0 cfs 

Pipe Velocity 
Initial  < 5 fps 
Ultimate < 10 fps 

Maximum Pipe Pressure 100 psi 
Well Capacity 1,000 to 2,000 gpm 

 

4.7. Well Field Development 

Six to eight new high-capacity wells will be drilled at locations approved by the GWC. 

4.8. Collector Pipelines 

A system of pipelines will be constructed to interconnect the wells and to convey water 
to the storage tank.  A general layout of the pipelines is presented on Figure 2, which 
indicates that the pipelines will be 18 to 24 inches in diameter. 

4.9. Conveyance Pipeline 

The main water conveyance pipeline will be a 36-inch diameter pipeline extending from 
a 1.0 MG storage tank approximately 12.7 miles to the North Fork of the Republican 
River following the general alignment shown on Figure 2.  The tank will operate 
between a high water level at elevation 3690 and a low water level at elevation 3665.  
Releases from the tank will be regulated by a valve located near the tank, and an ultra-
sonic flow meter will be provided approximately 30 feet downstream of the release 
valve. 
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The pipeline will be buried with minimum cover of three feet above the crown of the 
pipe.  To assure integrity, the pipe will be properly bedded prior to filling the trench with 
well-compacted backfill.  Sources of bedding material include off-site commercial sand 
and gravel pits and processing of locally available materials.  Decisions on bedding 
material sources will be made during final design following geotechnical field 
investigations.  Access manholes, air release valves, and drain valves will be provided 
at appropriate locations along the pipeline, as determined during the final design and 
confirmed during construction. 

Pipe materials suitable for the project include polyvinyl chloride (PVC, C-900 and C-
905), steel, ductile iron, asbestos cement, and reinforced concrete pressure pipe.  The 
most likely type of pipe for the main conveyance alignment is PVC or steel.  Further 
review of pipe materials and prices will be made during final design. 

As discussed above, the pipeline will terminate at a river outlet structure.  Upstream of 
that structure, there will be a control valve to maintain appropriate velocities in the 
pipeline.  This valve will be locate just upstream of the outlet structure. An ultra-sonic 
flow meter will be provided approximately 30 feet upstream of the downstream control 
valve. 

4.10. Special Crossings 

Depending on findings during the design-level field reconnaissance, various types of 
special crossings may be needed to route the pipeline over or under existing utilities, 
under stream channels and wetlands, and under roads.  No major stream, road, or 
railroad crossings have been identified, and special crossings are expected to be 
relatively few in number.  Utility crossings may require special excavation methods and 
encasement of sections of the Compact Compliance Pipeline.  If perennial streams or 
wetlands must be crossed, directional borings and casing conduits may be used. 

4.11. River Outlet Structure 

The outlet from the pipeline to the North Fork will be a conventional USBR-type impact 
basin constructed of reinforced concrete.  Dimensions of the structure will be 
approximately 11 feet (W) by 14 feet (L) by 7 feet (H).  The structure will be set back, 
and grading around the structure will be performed to minimize visual impacts.  With 
discharge normally in the range of 20 to 30 cfs, the basin will discharge flow about equal 
to and sometimes greater than the normal flow of the river.  To avoid issues with 
channel erosion, the basin discharge will be angled at approximately 30 degrees (or 
less) to the river channel. 

The impact basin will be set back from the river at a location outside of the estimated 
100-year flood plain, probably about 50 to 100 feet from the existing river bank.  A 
channel will be excavated from the basin to the river.  This channel could be engineered 
to replicate the natural North Fork channel, thereby providing an eventual net gain in 
riparian habitat to offset the effects of excavation of the new channel into the existing 
river bank. 
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4.12. Ancillary Facilities 

The Compact Compliance Pipeline will require a number of ancillary facilities for proper 
operation and long-term maintenance. These include: 

• Flow meters at each well, at key locations on the various pipelines, and near 
the river outlet. 

• Valves to control flows in the system, provide isolation for inspection, and to 
allow draining the pipe at low points. 

• Pipeline protection devices, including air release and vacuum valves and 
blow-off valves. 

• Manholes and blind flanges to allow access for internal pipe inspection. 

• A system control building and maintenance yard. 

5.0 COST ESTIMATES 

Estimates of probable construction costs have been developed for the preferred 
alternative.  All costs include allowances for prime contractor overhead and profit.  
Estimated unit prices and costs for the listed major work items were derived from the 
following sources: published and non-published bid price data for similar work; R.S. 
Means Heavy Construction Cost data for 2006 and 2007; contacts with pipe suppliers 
and information from the project area; experience on similar construction projects; and 
price quotes from local and regional suppliers and contractors. 

The estimated construction costs include an allowance for “unlisted items” equal to 10 
percent of the listed items.  This allowance is intended to cover costs for a variety of 
items, which will eventually be included in a final bid schedule, but which are not 
considered major construction items at this time.  This allowance will decrease to zero 
as project development progresses towards final design and construction bidding. 

The sum of the listed items plus the unlisted items allowance is defined as the “Base 
Construction Subtotal” (BCS).  An allowance for the construction contractor’s costs for 
mobilization, bonds, and insurance is included as a percentage of the BCS. An 
allowance equal to 4 percent of the BCS has been assigned to these costs. 

The cost estimates also include an allowance for construction contingencies: 

• Unforeseen conditions at the site or unexpected project development issues. 

• Approximations in estimating. 

• Integration of new and/or more detailed project information or more detailed or 
rigorous evaluations. 
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• Other unforeseen or unexpected costs. 

The total allowance for construction contingencies used in the feasibility cost estimates 
is 10 percent of the BCS plus mobilization, bonds, and insurance.  The sum of the BCS, 
mobilization, bonds, and insurance, and construction contingencies is defined as the 
“Direct Construction Subtotal” (DCS). 

A “Total Estimated Project Cost,” which is equal to the DCS plus allowances for design 
engineering (5 percent), permitting (2 percent), owner legal and administrative costs (2 
percent), and construction administration and engineering (5 percent), is provided for 
the preferred alternative. These costs include allowances for purchase of land or 
acquisition of easements required for project development or significant environmental 
mitigation. 

The estimated project costs presented in this Loan Feasibility Study are based on 
professional opinion of the cost to develop and construct the project as described in this 
Study.  The estimated costs are based on the sources of information described above, 
and knowledge of current construction cost conditions in the locality of the project.  
Actual project construction and development costs are affected by a number of factors 
beyond the control of the RRWCD WAE and its engineering consultants, such as supply 
and demand for the types of construction required at the time of bidding and in the 
project vicinity; changes in material supplier costs; changes in labor rates; the 
competitiveness of contractors and suppliers; changes in applicable regulatory 
requirements; changes in design standards; and environmental mitigation requirements 
and other conditions of project permitting. Therefore, conditions and factors that arise as 
project development proceeds through construction may result in project costs that 
differ from the estimates documented in this Loan Feasibility Study. 

Table 4 contains summaries of the cost estimates developed for the preferred 
alternative for the Compact Compliance Pipeline. 
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Table 4: Cost Estimate for the Preferred Alternative 
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6.0 PERMITTING AND APPROVAL BY RRCA 

The change of rights to designated ground water must be approved pursuant to Rule 7 
of the GWC Rules and Regulations.  Rule 7.2 requires publication of an application for a 
change of rights to designated ground water.  A change in the type of use or an export 
out of a designated basin cannot result in an increase over the historical depletion of the 
aquifer by the well.  An export of water from a well located within a ground water 
management district (GMD) requires approval by the GMD.  As long as the change is 
limited to the historical use of the right and the water is used for the Compact 
Compliance Pipeline, approval by the GWC and the applicable GMDs is considered 
likely.  Because of the importance of the Compact Compliance Pipeline, expedited 
consideration is expected. 

The Final Settlement Stipulation requires submission to the RRCA of an augmentation 
plan and related accounting procedures for wells acquired for the purpose of offsetting 
stream depletions.  The augmentation plan and related accounting procedures must be 
approved by the RRCA prior to implementation.  It is expected that the Colorado State 
Engineer’s Office will submit an augmentation plan and related accounting procedures 
to the RRCA as soon as a specific plan has been developed. 

A full assessment of all permitting issues is beyond the scope this Study, but based on 
review of requirements under the Corps of Engineers’ Nationwide 404 Permit (NWP) 
process, it is expected that construction of the river outlet structure will require a 
Nationwide 404 (dredge/fill) Permit (NWP No. 7).  Any disturbance of wetlands along 
the pipeline route would also require a 404 permit (NWP No. 12).  Recent pipeline 
planning and design by Aurora Water has been based on avoidance of wetlands and 
riparian zones by tunneling rather than trenching for pipeline installation, which may be 
a possibility in this case to expedite construction. 

Assuming that a Nationwide 404 Permit will be the framework for the permitting 
process, the following activities are also expected to be required, as conditions for 
obtaining the Corps’ permit: 

• State of Colorado 401 Water Quality Certification; 

• Compliance with requirements of the National Pollution Discharge 
Elimination System (NPDES Permit); 

• Threatened and Endangered Species clearance through the U. S. Fish and 
Wildlife Service and the Colorado Division of Wildlife; 

• Cultural and historic resources assessment; 

• Yuma County 1041 Permit; and 

• Various construction-related permits that the pipeline construction 
contractor will be required to obtain. 
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The Corps provides guidance on what is required in the Nationwide 404 Permit 
application.  Local Corps’ representatives in the Denver Regulatory Office have 
indicated that the 404 Permits (NWP Nos. 7 and 12) could be obtained in about 30 
days, perhaps less, once the documentation is provided. 

7.0 IMPLEMENTATION SCHEDULE 

Key milestone dates in the preliminary project schedule for the Compact Compliance 
Pipeline are indicated in Table 5 below. 

Table 5: Key dates in the Project Schedule. 

Milestone Date 

Begin Final Design 01/07/08 
Complete 50% Design 04/25/08 
Complete 90% Design 07/11/08 
Finalize Contract Documents 08/15/08 
Issue Bid Documents 08/18/08 
Receive Bids 10/17/08 
Award Construction Contract 10/20/08 
Complete Construction  06/26/09 
Begin Full Water Delivery  07/14/09 

 

Achieving this schedule will enable full delivery of water for compact compliance to 
begin in the latter part of June 2009.  The project should be able to deliver close to 
11,000 acre-feet of water in 6 to 7 months, allowing Colorado to be within its compact 
allocation for 2009 by year-end 2009. 

8.0 INSTITUTIONAL CONSIDERATIONS 

Commissioners for the States of Colorado, Kansas, and Nebraska signed the 
Republican River Compact on December 31, 1942.  The Compact became effective 
when it was approved by the legislature of each state and consented to by the 
Congress of the United States in 1943, thereby becoming a law of the United States.  
The Compact apportioned beneficial consumptive use in each state derived from the 
computed average annual virgin water supply originating in designed drainage 
subbasins, subject to increase or decrease if the computed virgin water supply of any 
source varied more than ten percent from the virgin water supply. 

In the late 1990s, the State of Kansas filed a motion for leave to file a complaint against 
the State of Nebraska with the United States Supreme Court, alleging that Nebraska 
had violated the Compact by exceeding the beneficial consumptive use allocated to 
Nebraska under the Compact, primarily by ground water pumping and consumptive use.  
The U.S. Supreme Court granted the motion.  Nebraska filed an answer and a cross-
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claim against Colorado, alleging that Colorado had also violated the Compact by 
exceeding its consumptive use. 

Colorado and Nebraska argued that ground water was not apportioned by the Compact 
or, if it was considered, only ground water in the alluvium of stream channels was 
subject to the compact apportionment.  The Special Master in Kansas v. Nebraska and 
Colorado ruled that depletions to surface streams due to ground water pumping in the 
basin, including ground water pumping from the Ogallala Aquifer, was part of the 
consumptive use allocated by the Compact. 

On December 15, 2002, the States of Kansas, Nebraska, and Colorado entered into a 
Final Settlement Stipulation that provided for dismissal of the lawsuit and waived all 
claims for damages through December 15, 2002.  In the Final Settlement Stipulation, 
Colorado and Kansas agreed to no new relaxation of their existing laws and regulations 
on well construction and agreed that in compact accounting, sub-basin allocations may 
be added together, to a certain extent, and that accounting will be done on a five-year 
running average.  Other aspects of the Final Settlement Stipulation are discussed in the 
Introduction, and Sections 3.2 and 3.4.  Approvals by the Colorado Ground Water 
Commission, local ground water management districts, and the RRCA to implement the 
Compact Compliance Pipeline are required (see Section 6.0), but are considered likely 
for the preferred alternative. 

9.0 SOCIAL AND ENVIRONMENTAL IMPACTS OF THE PROJECT 

The Compact Compliance Pipeline will assist the State of Colorado to comply with the 
Compact and remove the threat that water rights in the basin will be curtailed under 
proposed Compact Rules or an action to enforce the Compact by Kansas or Nebraska.  
According to Colorado Agricultural Statistics (2007), the four county region (Yuma, 
Phillips, Kit Carson, and Logan counties) produced 82,815,000 bushels of corn for grain 
in 2006, which was 65% of the statewide corn for grain production.