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RESOLUTION BY THI REPUBLICAN RIVER COMPACT ADMINISTRATION
APPROVING A TEMPORARY AUGMENTATION PLAN AND RELATED ACCOUNTING
PROCEDURES FOR THE COLORADO COMPACT COMPLIANCE PIPELINE

Whereas, the States of Kansas, Nebraska, and Colorado entered into a Final Settlement
Stipulation (“FSS”) as of December 15, 2002, to resolve pending litigation in the United States
Supreme Court regarding the Republican River Compact (*Compact”™) in the case of Kansas v.
Nebraska and Colorado, No. 126 Original;

Whereas, the FSS was approved by the United States Supreme Court on May 19, 2003;

Whereas, the State of Colorado’s Computed Beneficial Consumptive Use of the waters of the
Republican River Basin exceeded Colorado’s Compact Allocation using the five-year running
average to determine Compact compliance from 2003 through 2012, as provided in Subsection
IV.D of the FSS;

Whereas, the Republican River Water Conservation District is a water conservation district
created by Colorado statute to assist the State of Colorado to comply with the Compact;

Whereas, the Republican River Water Conservation District, acting by and through its Water
Activity Enterprise (“RRWCD WAE”), has acquired fifteen wells (“Compact Compliance
Wells™) in the Republican River Basin in Colorado and has constructed collector pipelines, a
storage tank, a main transmission pipeline, and an outlet structure capable of delivering
groundwater to the North Fork of the Republican River for the sole purpose of offsetting stream
depletions in order to comply with the State of Colorado’s Compact Allocations;

Whereas, the RRWCD WAE has purchased groundwater rights in the Republican River Basin
within Colorado and proposes to pump the historical consumptive use of some or all of these
groundwater rights from the Compact Compliance Wells into the pipeline it has constructed and
deliver that water into the North Fork of the Republican River near the Colorado/Nebraska State
Line to offset stream depletions in order to comply with Colorado’s Compact Allocations (the
“Colorado Compact Compliance Pipeline” or the “Pipeline”);

Whereas, the States of Kansas, Nebraska, and Colorado adopted a Moratorium on New Wells in
Subsection 1A of the FSS, with certain exceptions set forth in subsection HIL.B of the FSS;

Whereas, Subsection IILB.1.k of the FSS provides that the Moratorium shall not apply to wells
acquired or constructed by a State for the sole purpose of offsetting stream depletions in order to
comply with its Compact Allocations, provided that such wells shall not cause any new net
depletion to stream flow either annually or long term;
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Whereas, Subsection II1.B.1.k of the FSS further provides that augmentation plans and related
accounting procedures submitted under this Subsection II1.B.1.k shall be approved by the
Republican River Compact Administration (“RRCA”) prior to implementation;

Whereas, Subsection LT of the FSS also provides that: “The RRCA may modify the RRCA
Accounting Procedures, or any portion thercof, in any manner consistent with the Compact and
this Stipulation;” and

Whereas, the State of Colorado and the RRWCD WAE submitted an application for approval of
an augmentation plan and related accounting procedures for the Pipeline to account for water
delivered to the North Fork of the Republican River for the purpose of offsetting stream
depletions in order to comply with Colorado’s Compact Allocations;

Whereas, the States have agreed to a one-year agreement to operate the Pipeline on certain
terms, which are described below; and

Whereas, because of the short-term nature of the temporary augmentation plan, the States have
agreed to approve the temporary augmentation plan using the procedures described below
instead of adopting revised RRCA Accounting Procedures and Reporting Requirements.

Now, therefore, 1t is hereby resolved that the RRCA approves a temporary augmentation plan
and the related accounting procedures for the Colorado Compact Compliance Pipeline subject to
the terms and conditions set forth herein. The Colorado Compact Compliance Pipeline project is
described in the revised application submitted by the State of Colorado and the RRWCD WAE,
which is attached hereto as Exhibit 1. The augmentation plan {or the Pipeline and the terms and
conditions for the operation of the augmentation plan are described below. The related changes
to the accounting procedures and groundwater model are included in the revised RRCA
Accounting Procedures and Reporting Requirements (“revised RRCA Accounting Procedures™),
which are attached hereto as Exhibit 2, and “Modeling the Colorado Compliance Pipeline in the
RRCA Groundwater Model”, which is attached hereto as Exhibit 4. The Compact accounting for
2014 will follow the terms and conditions described in this resolution and its exhibits. This
temporary approval of the augmentation plan and the related changes to the accounting
procedures and groundwater model for the Pipeline is subject to the following terms and
conditions:

1. The average annual historical consumptive use of the groundwater rights that will be
diverted at the Compact Compliance Wells shall be the amounts determined by the
Colorado Ground Water Commission pursuant to its rules and regulations, as shown on
Exhibit 3.

2. Diversions from any individual Compact Compliance Well shall not exceed 2,500 acre-
feet during 2014,
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Diversions during any calendar year under the groundwater rights listed on Exhibit 3 and
any additional groundwater rights approved for diversion through the Compact
Compliance Wells pursuant to paragraph 11 shall not exceed the total average annual
historical consumptive use of the rights, except that banking of groundwater shall be
permitted in accordance with the rules and regulations of the Colorado Ground Water
Commission, subject to the terms and conditions of this resolution..

Diversions from the Compact Compliance Wells shall be measured by totalizing flow
meters in compliance with the Colorado State Engineer’s rules and regulations for the
measurement of groundwater diversions in the Republican River basin, and the measured
groundwater pumping from such wells shall be included in the “base” run of the RRCA
Groundwater Model in accordance with paragraph HLD.1 of the revised RRCA
Accounting Procedures. Net depletions from the Colorado Compact Compliance Wells
shall be computed by the RRCA Groundwater Model and included in Colorado’s
Computed Beneficial Consumptive Use of groundwater pursuant to paragraph HLD.1 of
the revised RRCA Accounting Procedures (See Exhibit 2; also Exhibit 4).

Deliveries from the Colorado Compact Compliance Pipeline to the North Fork of the
Republican River shall be measured by a Parshall flume or other measuring device
located at the outlet structure. Authorized representatives of Kansas and Nebraska shall
have the right to inspect the Parshall flume and other measurement devices for the
Pipeline at any reasonable time upon notice to the RRWCD WAL,

. The measured deliveries from the Colorado Compact Compliance Pipeline during 2014,
to the extent they are in compliance with this resolution, shall offset stream depletions to
the North Fork of the Republican River sub-basin on an acre-foot for acre-foot basis in
accordance with the revised RRCA Accounting Procedures.

. The measured deliveries from the Colorado Compact Compliance Pipeline during 2014
shall be added to the RRCA Groundwater Model in all model runs described in the
revised RRCA Accounting Procedures (See Exhibit 2; also Exhibit 4). For the purpose of
operating this temporary augmentation plan during 2014, the “base” run, the “no NE
import” run, and the “no State pumping” run referred to in paragraph IILA.3. (Imported
Water Supply Credit Calculation) and paragraph I11.D.1. {Groundwater CBCU) of the
RRCA Accounting Procedures and the RRCA Groundwater Model will be modified to
include the “outflow of the CCP” as described in Exhibit 4.

Colorado shatl determine the Projected Augmentation Water Supply Delivery (“Projected
Delivery”) for 2014 to estimate the volume of augmentation water that will be delivered
from the Pipeline during 2014 as provided below, and the RRWCD WAE shall make
deliveries from the Pipeline as provided below:

3
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Colorado will initially estimate the Projected Delivery required for 2014 based on
the largest stream depletions to the North Fork of the Republican River sub-basin
during the previous {ive years without Pipeline deliveries. The RRWCD WAE
will begin deliveries from the Colorado Compact Compliance Pipeline during
2014 based on the Projected Delivery and shall make a minimum delivery of
4,000 acre-feet per year as provided below.

Accounting for deliveries will start January 1.

The RRWCD WAE will begin deliveries from the Pipeline on or after January 1
and will make the minimum annual delivery of 4,000 acre-feet during the months
of January, February, and March, unless such deliveries cannot be made due to
operational conditions beyond the control of the RRWCD WAL, If the minimum
annual delivery of 4,000 acre-feet cannot be made during the months of January,
February and March due to such operational conditions, Colorado will consult
with Nebraska and Kansas to schedule such deliveries later in the year,

Colorado will calculate and provide notice to the Kansas and Nebraska RRCA
Members, by April 1, of the Projected Delivery as provided in paragraph 8. A of
this resolution. Unless Colorado determines by April 1 that it will not be able to
deliver additional required augmentation water in October through December,
Colorado shall stop deliveries at the end of March. If Colorado anticipates that
deliveries in the months of November and December will not be sufficient to
replace stream depletions to the North Fork of the Republican River for Compact
compliance, Colorado will maximize deliveries first in January, then sequentially
in the months of February, March, and April. Deliveries will be made in May
only if there is reason to believe that additional deliveries in the months of
October through December will not be sufficient to replace stream depletions to
the North Fork of the Republican River for Compact compliance.

:. Because the final accounting for determining Compact compliance is not done

until after the compact year is completed and because Colorado’s allocations and
computed beneficial consumptive use are dependent upon such factors as runoff,
the amount of pumping, precipitation and crop evapotranspiration, Colorado
cannot know the precise amount of augmentation water that will be needed in
2014, After the initial minimum delivery of 4,000 acre-feet, Colorado will collect
preliminary data for Compact accounting for 2014 and, no later than September 1,
2014, will update the Projected Delivery required for the remainder of 2014, , less
the initial minimum delivery of the 4,000 acre-feet that has already been
delivered; provided that for 2014, the RRWCD WAE may limit deliveries to the
updated Projected Delivery for 2014 or the updated Projected Delivery for 2014

4
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plus a percentage of the deficit owed from the previous 4 years; but not to exceed
the average annual historical consumptive use of the groundwater rights as shown
on Exhibit 3.

F. After updating the Projected Delivery, as described above, if additional deliveries
in excess of the initial delivery of 4,000 acre-feet are necessary to offset projected
stream depletions to the North Fork of the Republican River, Colorado and the
RRWCD WAE will maximize such additional deliveries first in the month of
December, then November and October of 2014, If the total necessary additional
deliveries cannot be made within those three months, Colorado will attempt to
schedule those deliveries in April and May of 2014, or at such time so as to avoid,
to the extent practicable, deliveries during the subject accounting year’s irrigation
season.

G. Colorado’s shortage and Projected Delivery will be calculated in accordance with
the FSS.

The as-built design for the Colorado Compact Compliance Pipeline, including the
location of the Compact Compliance Wells and the river outlet structure, is described in
the revised application attached hereto as Exhibit 1. No future changes to the Pipeline
that would materially change the location of the Compact Compliance Wells or the river
outlet structure shall be made without prior approval of the RRCA.

Augmentation credit for deliveries from the Pipeline to the North Fork of the Republican
River shall be limited to offsetting stream depletions to the North Fork of the Republican
River Colorado sub-basin for the purpose of determining Colorado’s compliance with the
sub-basin non-impairment requirement (Table 4A) and for calculating Colorado’s five-
year running average allocation and computed beneficial use for determining Compact
compliance (Table 3A).

The approval of this augmentation plan and the related accounting procedures for the
Pipeline shall not govern the approval of any future proposed augmentation plan and
related accounting procedures submitted by the State of Colorado or any other State
under Subsection HI.B.1.k of the FSS.

The approval of this augmentation plan and the related accounting procedures for the
Pipeline shall not waive any State’s rights to seek damages from any other State for
violations of the Compact or the FSS subsequent to December 15, 2002.

Except for the approval of the augmentation plan and the related accounting procedures
as provided herein, nothing in this Resolution shall relieve the State of Colorado from
complying with the obligations set forth in the Compact or FSS.

5
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14. Unless otherwise agreed to by States, operation of the augmentation plan and its related
accounting and modeling will automatically cease at 12:00 AM on January 1, 2013.

15. Colorado agrees to collect data related to pumping of Pipeline wells and delivery of water
through the outfall structure of the Pipeline on at least a daily basis and provide such data
to Kansas and Nebraska on a monthly basis; and by January 30, 2014, will provide all
spreadsheets and calculations related to the initial “Projected Delivery” of augmentation
water as described in Exhibit 1. Colorado will provide to Kansas all updates to that
projection within one week of the completion of any update.

16. The States agree that this one-year agreement does not obligate any State to support or
approve any augmentation plan, including the CCP, at any time in the future.

17. The States agree that this one-year operation of the augmentation plan will not be
considered precedent for the RRCA’s approval of the CCP or any other augmentation
proposal in the future, including a different version of the CCP if one should be submitted
for consideration by the RRCA.

18. Kansas does not agree to implementation of the Bonny Reservoir Accounting Proposal.

19. The States do not waive any objections, positions, or arguments related to the CCP,
augmentation plans or their approval under the FSS, or the Bonny Reservoir Accounting
Proposal.

20. The States further agree that if any changes to the RRCA accounting procedures or
RRCA groundwater model applicable to the compact accounting for 2014 are mandated
by any order or decree of the United States Supreme Court, such changes will be
implemented in the Compact Accounting for 2014.

Approved by the RRCA this 19th day of December, 2013.

-~
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date

Brian Dunnigan, P.E.
Nebraska Member
Chairman, RRCA

j)mc\,bv o f 211 |21y
David Barfield, P.E. date t
Kansas Member
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Dick Wolfe, P.E.&7 date
Colorado Member
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Republican River Compact Administration Accounting Procedures and Reporting Requirements
Revised dwlyApril 201 32065

1. Introduction

This document describes the definitions, procedures, basic formulas, specific formulas, and data
requirements and reporting formats to be used by the RRCA to compute the Virgin Water Supply,
Compuied Water Supply, Allecations, Imported Water Supply Credit_Aussientation-\ater
SuppbeCreddCONE Augmentation Water Supply Credit, and Computed Beneficial Consumptive
Use. These computations shall be used to determine supply, allocations, use and compliance with
the Compact according to the Stipulation. These definitions, procedures, basic and specific
formulas, data requirements and atfachments may be changed by consent of the RRCA consistent
with Subsection LI7 of the Stipulation. This document will be referred 1o as the RRCA Accounting
Procedures. Atlached 1o these RRCA Accounting Procedures as Figure 1 is the map attached to
the Compact that shows the Basin, #ts streams and the Basin boundaries.

IL. Definitions

The following words and phrases as used in these RRCA Accounting Procedures are defined as
follows:

Additional Water Adminisiration Year - a year when the projected or actual irrigation water
supply is less than 130,000 Acre-feet of storage available {or use from Harlan County Lake as
determined by the Bureau of Reclamation using the methodology described in the Harlan County
Lake Operation Consensus Plan attached as Appendix K {o the Stipulation.

Adlocation(s): the water supply atlocated to each State from the Computed Water Supply;
Annual: vearly from January | through December 31;
Augmentation Plan: a detailed progran: used by o State 1o of et stream depletions in order 1o

conmly with its Conmact Allocations,  An Avementation Plan shall be approved by the RRCA
ook o implementation in accordance wilh Subsection HLB. 1Lk ol ihe Stpualation;

Aungmentation Witer Supplv; the water supply developed through the acguisiiion o1 construction
ol wells o the sole purpose of offseting streamn depletions in order (o comply with & SGee’s
Compact Allocations inir conformance with an Ausnentation Plan:

Axementotion-VWater-SuppheCreditCNF Augmentation Water Suppldy Credit; tic amount of
water measired and disshareed to the North Fork ol the Republivan River by the Colorado
CCPstream flow slba-desisnped Prainase Basm-due 10 he acguisition or construction of wells for
the purpose of olfsettne siremp depletions Lo comply with a States’ Compact Allocaiion i
conjormance with ain Auvementation Plan, The Avementatien-Yater-Suppb~CrediCONY
Augimentation Water Supply Credit ol a-StateColorado shall not be included 1 the Virgin Water
Supply i the Destonated Drafnace Basin and shall be counted as a credit/offsel agnmst ihe
Compuied Benelicial Conswnptive Use of water alloenied 1o that-StaeColorado;

5
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Basin: the Republican River Basin as defined in Article 1T of the Compact;

Beneficial Consumptive Use: that use by which the Water Supply of the Basin is consumed
through the activities of man, and shali include water consumed by evaporation from any reservoir,
canal, ditch, or irrigated area;

Change in Federal Reservoir Storage: the difference between the amount of water in slorage in
the reservoir on December 31 of each year and the amount of waier in storage on December 31 of
the previous year. The current area capacity table supplied by the appropriate federaf operating
agency shall be used to determine the contents of the reservoir on each date;

Compact: the Republican River Compact, Act of February 22, 1943, 1943 Kan. Sess. Laws 612,
codified at Kan. Stat. Ann. § 82a-518 (1997, Act of February 24, 1943, 1943 Neb. Laws 377,
codified at 2A Neb. Rev. Stat. App. § 1-106 (1995), Act of March 15, 1943, 1943 Colo. Sess.
Laws 362, codified at Colo. Rev. Stat. §§ 37-67-101 and 37-67-102 (2001); Republican River
Compact, Act of May 26, 1943, ch. 104, 57 Siat. 86,

Computed Beneficial Consumptive Use: {or purposes of Compact accounting, the stream flow
depletion resulting from the foliowing activities of man:

Irrigation of fands in excess ol (wo acres;

Any non-irrigation diversion of more than 50 Acre-feet per year;

Multiple diversions of 50 Acie-feet or Jess that are connected or otherwise combined 1o
serve a single project will be considered as a single diversion for accounting purposes if
they lotal more than 50 Acre-feet;

Net evaporation from Federal Reservoirs;

Net evaporalion from Non-federal Reservoirs within the surface boundaries of the Basin;
Any other activities that may be included by ameadiment of these formulas by the RRCA;

Computed Water Supply: the Virgin Water Supply less the Change in Federal Reservoir Storage
i any Designated Drainage Basin, and less the IFlood Flows;

Designated Drainage Basins: the drainage basins of the specific ributaries and the Main Stem of
the Republican River as described in Article 1T of the Compactl. Allached hereto as Figure 3 is a

map of the Sub-basins and Main Steny;

Dewatering Well: a Well construeled solely for the purpose of lowering the groundwater
elevation;

Federal Reservoirs:

0
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Bonny Reservoir
Swanson Lake
Enders Reservoir
Hugh Butler Lake
Harry Strunk Lake
Keith Sebelius Lake
Harlan County Lake
Lovewell Reservoir

Flood Flows: the amount of water deducted from the Virgin Water Supply as parl of the
computation of the Computed Water Supply due to a flood event as determined by the
methodology described in Subsection HLB.1.;

Gaged Flow: the measured {low al the designated stream gage;

Guide Rock: a point at the Superior-Courtland Diversion Dam on the Republican River near
Guide Rock, Nebraska; the Superior-Courtland Diversion Dam gage plus any flows through the
sluice gates of the dam, specifically excluding any diversions Lo the Superior and Courtland
Canals, shall be the measure of fows at Guide Rock;

Historic Consumptive Use: that amount of water that has been consumed under appropriate and
reasonably efficient practices to accomptish without waste the purposes for which the
appropriation or other legally permitied use was lawluily made;

Imported Water Supply: the water supply imported by a State from outside the Basin resulting
from the activilies of nwan;

Imported Water Supply Credit: the accretions to stream {low due to water imporis {rom outside
of the Basin as computed by the RRCA Groundwater Modeb. The Imported Water Suppty Credit
of a State shall not be mcluded i the Virgin Water Supply and shall be connted as a eredit/ofTset
against the Computed Beneficial Consumptive Use of water allocated to that State, excepl as
provided in Subsection V.B.2. of the Stipulation and Subsections I11.I. - }. ol these RRCA
Accounting Procedures;

Main Stem: the Designated Drainage Basia identified in Article 111 of the Compact as the North
Fork of the Republican River in Nebraska and the main stem of the Republican River between the
Junction of the North Foark and the Arvikaree River and the fowest crossing of the river at the
Nebraska-Kansas state line and the small tributarics thereof, and also meluding the drainage basin
Blackwood Creek;

Main Stem Allocation: (he portion of the Computed Water Supply denved from the Main Stem
and the Unallocated Supply derived from the Sub-basing as shared by Kansas and Nebraska;
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Meeting(s): a meeting of the RRCA, including any regularly scheduled annual meeting or any
special meeting;

Modeling Committee: the modeling committee established in Subsection IV.C. of the
Stipulation;

Moratorium: the prolibition and lizmtations on construction of new Welis in the geographic area
described in Section 111, of the Stipulation;

Non-federal Reservoirs: reservoirs other than Federal Reservoirs {hat have a storage capacity of
15 Acre-leet or greater at the principal spillway clevation;

Northwest Kansas: those portions of the Sub-basing wilhin Kansas;

Replacement Well: a Well that replaces an existing Well that a) wiil not be used after
construction of the new Well and b} will be abandoned within one year afier such construction or
is used in a manner that is excepted from the Moratorium pursvant to Subsections IHL.I3.1.c.-f. of
the Stipulation;

RRCA: Republican River Compact Administration, the administrative body composed of the
State officials 1dentified in Article IX of the Compact;

RRCA Accounting Precedures: this document and ail attaclments hereto;

RRCA Groundwater Maodel: the groundwaler model developed under the provisions of
Subsection IV.C. of the Stipulation and as subsequently adepted and revised through action of the
RRCA;

State: any of the States of Colorado, Kansas, and Nebraska;

States: the States of Colorado, Kansas and Nebraska;

Stipulation: the Final Settlement Stipulation to be filed in Kansas v. Nebraska and Colorade, No.
126, Original, mcluding all Appendices altached thereto;

Sub-basin: the Designated Drainage Basins, except for the Main Stem, identified in Article 1T of
the Compact. Tor purposes of Compact accounting the fotlowing Sub-basins will be defined as
described below:

North Fork of the Republican River in Colorado drainage basin is that drainage arca above
USGS gaging station number 066823000, North Fork Republican River at the Colorado-
Nebraska State Line,
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Arikaree River drainage basin is that drainage area above USGS gaging station number
006821504, Arikaree River al Haigler, Nebraska,

Bulfzalo Creek drainage basin is that drainage area above USGS gaging slation number
06823500, Buffalo Creek near Iaigler, Nebraska,

Rock Creek drainage basin is that drainage ares above USGS gaging station number
(6824000, Rock Creek ai Parks, Nebraska,

South Fork of the Republican River drainage basin is that drainage arca above USGS
gaging station number 06827500, South Fork Republican River near Benkelman,
Nebraska,

Frencliman Creek (River) drainage basin in Nebraska is that drainage area above USGS
gaging station number 06835500, Frenchman Creek in Calberison, Nebraska,

Driftwood Creek drainage basin is that drainage area above USGS gaging station number
06836500, Driftwood Creek near McCook, Nebraska,

Red Wiliow Creek drainage basin 1s that drainage area above USGS gaging slation sumber
06838000, Red Willow Creck near Red Willow, Nebraska,

Medicine Creck drainage basin is that drainage area above the Medicine Creek below
Harry Strunk Lake, State of Nebraska girging station number 06842500 and the drainage
area belween the gage and the confluence with the Mans Stem,

Sappa Creek drainage basin is that drainage area above USGS gaging station number
06847500, Sappa Creck near Stamford, Nebraska and the drainage area between the gage
and the confluence with the Main Stemy; and excluding the Beaver Creek drainage basin
area downsiream from the State of Nebraska gaging station number 06847000 Beaver
Creek near Beaver City, Nebraska to the confluence with Sappa Creek,

Beaver Creek drainage basin is that drainage arca above State of Nebraska gaging station
number 06847000, Beaver Creek near Beaver City, Nebraska, and the drainage arca
between the gage and the confluence with Sappa Creek,

Prairie Dog Creek drainage basin is that drainage arca above USGS gaging stalion number
06848500, Prairic Dog Creek near Woodrufl, Kansas, and the drainage area between the
gage and the confluence with the Main Stem;

Attached hereto as Figure 2 is a line diagram depicting the streams, Jederal Reservoirs and gaging
stations;
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Test hole: a hole designed solely for the purpose of obtaining information on hydrologic and/or
geologic conditions;

Trenten Dam; a dam located at 40 degrees, 10 minutes, 1¢ seconds latitude and 101 degrees, 3
minutes, 35 seconds lengitude, approximately two and one-half miles west of the town of Trenton,
Nebraska;

Unallocated Supply: the “waler supplies of upstream basins otherwise unallocated” as set forth in
Asticle TV of the Compact,

Upstream of Guide Rock, Nebraska: those areas within the Basin lying west of a line
proceeding north from the Nebraska-Kansas stale Iine and following ihe western edge of Webster
County, Township 1, Range 9, Sections 34, 27, 22, 15, 10 and 3 througl Webster County,
Township 2, Range 9, Sections 34, 27 and 22; then proceeding west along the southern edge of
Webster County, Township 2, Range 9, Sections 16, 17 and 1§; then proceeding north following
the western edge of Webster County, Township 2, Range 9, Sections 18, 7 and &, through Webster
County, Township 3, Range 9, Sections 31, 30, 19, 18, 7 and 6 to iis intersection with the northern
boundary of Webster County. Upstream of Guide Rock, Nebraska shall not include that area in
Kansas east of (he 99° mendian and south of the Kansas-Nebraska stafe line;

Virgin Water Supply: the Water Supply within the Basin undepleted by the activities of man,

Water Short Year Administration: administration in a year when the projected or actual
irrigation water supply 1s less than 119,000 acre feet of slorage available for use from [arlan
County Lake as determined by the Bureaw of Reclamation using the methodojogy deseribed m the
Harlan County Lake Operation Consensus Plan attached as Appendix K (o the Stipulation.

Water Supply of the Basin or Water Supply within the Basin: the stream flows within the
Basin, excluding Imported Water Supply;

Well: any structure, device or excavation for the purpose or willy the effect of obtaining
groundwater for beneficial use from an aguifer, including wells, water wells, or groundwater wells

as further defined and vsed in each State’s laws, rules, and regulations.

IH. Basic Formulas

‘The basic formulas for calculating Virgin Water Supply, Computed Water Supply,
Imported Water Supply, Allocations and Computed Benelicial Consumptive Use are sel
forth below. The results of these calculations shail be shown in a table format as shown in
Table 1.

Basic Formulas for Calculating Virgin Water Supply, Computed Water Supply,
Allocations and Compulted Benefictal Consumptive Use

0
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Sub-basin VWS = (age + All CBCU - N FAS - TWES

i

Main Stem VWS Hardy Gage — X Sub-basii gages

+ All CBCU i the Mam Stem +AS — WS

CWS = VWS.AS-FF

Allocation for each

State in each Sub-basin = CWSx%

And Mam Stemn

State's Allocation = ¥ Allocations for Each State
State’s CBCU = % State's CBCUs i each

Sub-basin and Main Siem

Abbreviations:

CNEFAWS = Anpsmentatton-WatertmnpheGrediColorado North Fork {ONE)
Augmentation Water Supply Credit

CBCU = Computed Benelicial Consumptive Use

¥ =T1ood Flows

Gage = Gaged Flow

WS  =Imported Water Supply Credit

CWS = Computed Water Supply

VWS = Virgin Water Supply

Yo = the ratio used to allocate the Computed Water Supply between the States. This
ratio is based on the allocations in the Compact
AS  =Change in Iederal Reservoir Storage

A. Calculation of Annual Virgin Water Supply

1. Sub-basin calculation:

The annual Virgin Water Supply for cach Sub-basin wiil be caleulated by adding; a)
the annual stream flow in that Sub-basin at the Sub-basin stream gage designated in
Section 11, b) the annual Computed Beneficial Consumptive Use above that gaging
station, amd ¢} (he Clamge in Federa Reservoir Storage in that Sub-basin; and from
that 1otal subtract any Imported Water Supply Creditand any Auementation-Water
suppheEreddONY Avvmentation Water Supply Credit- The Computed Beneficial
Consumnptive Use will be caleulated as described in Subsection 111 D). Adjustments
for fTows diverted around stream gages and for Computed Beneflicial Consumptive
Uses in the Sub-basin between the Sub-basin stream gage and the confluence ol the

11
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Sub-basin tributary and the Main Stem shall be made as described in Subsections
HLD. 1 and 2 and IV, B.

2. Main Stem Calculation:

The annual Virgin Water Supply for the Main Steny will be calculated by adding:

a) the flow af the Hardy gage minus the flows from the Sub-basin pages listed in
Section 11, b} (he annual Computed Beneficial Consumptive Use in the Main Stem,
and ¢} the Change in Federal Reservoir Storage from Swanson Lake and Harlan
County Lake; and from thal total subtract any Imported Water Supply Credit for the
Main Stem. Adjustments for flows diverted around Sub-basin stream gages and for
Computed Beneficial Consumptive Uses in a Sub-basin between the Sub-basin
stream gage and the confluence of the Sub-basin tributary and the Mains Stem shail
be made as described 1 Subsections L D. 1 and 2 and IV.B.,

3. Imported Water Supply Credif Calculation:

The amount of lnported Water Supply Credit shali be determined bry the RRCA
Groundwater Model. The Imported Water Supply Credit of a Siate shall not be
inciuded in the Virgin Water Supply and shall be counted as a credit/offset against
the Computed Beneficial Consumptive Use of water allocated o that State.
Currently, the Imported Water Supply Credits shall be determined vsing two rans of
the RRCA Groundwaler Model:

a. ‘The “base” run shall be the run with all groundwater pumping, groundwater
pumping recharge, and surface water recharge within the model study
boundary for the current accounting year turned “on.” This will be the same
“base” run used 1o determine groundwater Computed Beneficial
Consumpive Uses.

b The “no NE impor!” run shall be the run witls the same model nputs as the
base run with the exception that surface waler recharge associated with
Nebraska’s Imported Water Supply shall be turned “off”

The Imported Water Supply Credit shall be the difference in stream flows between

these two model runs. Differences in stream flows shall be determined at the same

locations as identified in Subsection 1111 for the “no pumping”™ muns.

Should another Stale import water into the Basin in the future, the RRCA will

develop a similar procedure to determine Imported Water Supply Credits, R
o Formatted: Indent: Left: 1* ]

4. Avsmentafion-YWater-Supplv-CreditCNE Augmentation Water Supply

Credit:

The wmeunt of AtementationiaterSupph-CredtCNT Aupmentation Water
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Supply Crediy zhall be the guantity of water delivercd 1o the North Fork ol twe
Republivan River steean How of a Desivnsied Diainage Busin and shall be
meastired and subtracted from the Gaged Flow of the Desienated Drainage B3asin (o
calculate the Anvual Vicsin Water Suppiv. The Ausmentabdon-Nater-Supply
LredONT Aumimentation Water Supply Credit of a-StateColorado shull not be
incinded in e Annual Virein Water Supply and shall be cownted as a creditolTsel
agantist the Computed Benefond Consempuye Lise of waler allocated fo thas
Swiel olorado,

B. Calculation of Computed Water Supply

On any Designated Drainage Basin without a Federal Reservoir, the Compuled
Waler Supply will be equal to the Virgin Water Supply of that Designated Drainage
Basin minus Flood Flows.

Ons any Designated Drainage Basin with a Tederal Reservoir, the Computed Water
Supply will be equal 1o the Virgin Water Supply minus the Change in Federal
Reservoir Storage in that Designated Drainage Basin and minus Flood Flows.

1. Flood Flows

I in any calendar year there are five conseculive months in which the total actual
stream [low! at the Hardy gage is greater than 325,000 Acre-fect, or any two
consecutive months in which the total actual stream {low s greater than 200,000
Acre-feet, the annual flow in excess of 400,000 Acre-feet at the Hardy gape will be
considered 1o be Flood Flows that will be subtracted from the Virgin Water Supply
1o calculate the Compuied Water Supply, and Allocations. The Flood Flow in
excess of 400,000 Acre-feet al the TTardy gage will be subtracted from the Virgin
Water Supply of the Main Stem {0 compute the Computed Water Supply uniess the
Annual Gaged Flows from a Sub-basin were in excess of the ffows shown {or that
Sub-basin in Attachment 1. These excess Sub-basin flows shall be considered 1o be
Sub-basin Flood Flows.

I there are Sab-basin Flood Flows, the total of ail Sub-basin Flood Flows shall be
compared 1o the amount of TFlood Flows at the Hardy gage. IT the sum of the Sub-
basin Flood Flows are in excess of the Flood Flow at the Hardy gage, the flows to
be deducted from cach Sub-basin shall be the produet of the Floed Flows for cach
Sub-basin times the ratio of the Flood Flows at the Hardy gage divided by the sum
of the Flood Flows of the Sub-basin gages. Il the sum of the Sab-basin Flood Flows

P These aetual stream flows refleet Gaged Flows after depletions by Beneficial Consutplive Use and change in
reservair storage above the gage.

13
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is less than the Flood Flow at (he Hardy gage, the entire amount of each Sub-basim
Flood Flow shall be deducted from the Virgin Water Supply to compute the
Computed Waler Supply of that Sub-basin for that year. The remainder of the Flood
Flows will be subtracted from the flows of the Mam Stem.

C. Calculation of Annual Allocations

Article IV of the Compact allocates 54,100 Acre-feet for Beneficial Consumptive
Use in Colorado, 190,300 Acre-feet for Beneficial Consumplive Use in Kansas and
234,500 Acre-feet for Beneficial Consumptive Use in Nebraska. The Compact
provides that the Compact tolals are Lo be derived from the sousces and in the
amounts specified in Table 2.

The Allocations derived from each Sub-basin to cach State shall be the Computed
Water Supply multiplied by the percentages sel forth in Table 2. In addilion,
Kansas shall receive 51.1% of the Main Stem Aliocation and the Unallocated
Supply and Nebraska shail receive 48.9% of the Main Stem Allocation and the
Unallocated Supply.

D. Calculation of Annual Computed Beneficial Consumptive Use

1. Groundwater

Computed Beneficial Consumpiive Use of groundwater shall be determined by use
of the RRCA Groundwater Model. The Computed Beneficial Consumptive Use of
groundwater for cach State shall be determined as the difference in streamflows
using iwo runs of the model:

The “base” run shall be the run with ali groundwater pumping, groundwater
pumping recharge, and surface water recharge within the medel study boundary for
the current accounting year “on”.

The “no Stale pumping” run shall be the run with the same model inputs as the base
run with the exception that all groundwater pumping and pumping recharge of that
State shail be turned “off.”

An output of the model is baseflows at selected stream cells. Changes in the
baseflows predicted by the model between the “base” run and the “no-State-
pumping” model run is assumed to be the depietions 1o streamflows. ie.,
groundwater computed beneficial consumptive use, due to State groundwater
pumping at that location. The values for each Sub-basin will include all depletions
and accretions upsiream of the confluerce with the Main Stem. The values for the

14
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Main Stem will include all depletions and accretions in stream reaches nol
otherwise accounted for in a Sub-basin. The values for the Main Stem wiil be
compuled separately for the reach above Guide Rock, and the reach below Guide
Rock.

2. Surface Water

The Compuied Beneficial Consumptive Use of surface water {or irrigation and non-
wrigation uses shail be computed by taking the diversions (rom the river and
subtracting the return flows (o the river resulting from those diversions, as
described m Subsections 1V. A 2.a~d. The Computed Beneficial Consumptive Use
of surface water {rom Federal Reservoir and Non-Federal Reservoir evaporation
shall be the nel reservoir evaporalion [rom the reservoirs, as deseribed in
Subsections IV.A.Z.e.-[.

For Sub-basins where the gage designated in Section 1. is near the confluence with
the Main Stem, each State’s Sub-basin Computed Beneficial Conswnplive Use of
surlace water shall be (he Stafe’s Compuied Beneficial Consumptive Hse of surface
waler above (he Sub-basin gage. For Medicine Creek, Sappa Creek, Beaver Creek
and Prairie Dog Creek, where the gage is not near the confluence witl {he Main
Stem, cach State’s Computed Benelicial Consumptive Use of surface water shall be
the sum of the State’s Computed Beneficial Conswmptive Use of surlace water
above the gage, and its Computed Beneficial Conswnptive Use of surface water
between the gage and the confluence with the Main Stem.

E. Calculation to Determine Compact Compliance Using Five-Year Running
Averages

Fach year, using the procedures described herein, the RRCA will caleulate the Annual
Allocations by Designated Drainage Basin and total for each State, the Computed
Beneficial Consumplive Use by Designated Drainage Basin and total for each State and the
Imporled Water Supply Credit and 1he Augmentation-Wtersupplhe-GreditUNT
Aupmentaion Water Supply Credit that a State may use for the preceding year. These
resuits for the current Compact accounting year as wetl as the results ol the previeus Jour
accounting years and the five-year average of these results will be displayed ia the format
shown in Table 3.

RAT Formatted: Font: Not Bold, Font color: .B.lacl.(. ]
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F. Calculations Te Determine Colorade’s and Kansas’s Compliance with the Sub-
basin Non-Impairment Requirement

The data needed to determine Colorado's and Kansas's compliance with the Sub-basin non-
impairment requirement in Subsection 1V.B3.2. of the Stipulation are shown in Tables 4.A.
and B.

G. Calculations Te Determine Prejected Water Supply

1. Procedures to Determine Water Short Years

The Bureau of Reciamation will provide each of the States with a monthly or, if
requested by any one of the States, a more frequent update of the projected or actual
urigation supply from Hartan County Lake for that rrigation season using the
methodology  described in the Harlan County Lake Operation Consensus Plan,
attached as Appendix K to the Stiputation. The steps Lor the calculation are as
follows:

Step 1. At the beginning of the caleulation month (1) the total projected inflow for
the calculation month and cach succeeding month through the end of May shail be
added to the previous end of monils Haglan County Lake content and (2) the total
projected 1993 level evaporation loss for the calculation month and each
succeeding menth through the end of May shatl then be subtracted. The total
projected inflow shalf be the 1993 leve] average montlly inflow or the running
average monthly inflow for the previous five years, whichever is less.

Step 2. Determine the maxinum irrigation water available by subtracting the
sediment pool storage (currently 164,111 Acre-feet) and adding the summer
sediment pool evaporation {20,000 Acre-fect) o the result from Step 1.

Step 3. For October through January calculations, take the resull from Step 2 and
using the Shared Shortage Adjustment Table in Attachment 2 herelo, defermine the
preliminary irrigation water available for release. The caleulation using the end of
December content (January calculation month) indicates the minimuss amowit of
frrigation water avaiiable for release at the end of May. For February through fune
calculations, sublract the maximurm 1rrigation waler available for the Janvary
calcufalion month [rom the maximum irrigation water avaiable [or the calculation
monil. If the result is negative, the irrigation water available for release (January
calculation monih) stays the same. I the result 1s positive the preliminary irrigation
water available for release (Tanuary calculation month) is increased by the positive
amount.

I6
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Step 4. Compare the resulf from Step 3 to 119,000 Acre-feet. If the result from
Step 3 is less than §19,000 Acre-feet Water Short Year Administration is in effect.

Step 5. The final annual Water-Short Year Administration calculation determines
the total estimated irrigation supply at the end of June (caleulated in July). Use the
resull from Step 3 for the end of May irrigation release estimmate, add the June
computed inflow to Harlan County Take and subtract the June computed gross
evaporation loss from Harlan County Lake.

2. Procedures to Determine 130,000 Acre Fect Projected Water Supply

To determine the prefiminary firigation supply {or the October through June
calculation months, follow the procedure described in steps 1 through 4 of the
“Procedures to determine Water Short Years” Subsection 111 G, 1. The result from
step 4 provides e forecasied water supply, which is compared to 130,000 Acre-
feet. Yor the July through Seplember calenlation months, use the previous end of
calculation month prefiminary frrigation supply, add the previous month’s Harlan
County Lake computed inflow and sublract the previous month’s computed gross
evaporation loss from Harlan County Lake to defermine the current preliminary
rrigation supply. The resull is compared to 130,600 Acre-feel,

H. Calculation of Computed Water Supply, Allocations and Compated Beneficial
Consumptive Use Above and Below Guide Rock During Water-Short Administration
Years.

For Water-Short-Adminisiration Years, in addition to the normal calculations, the
Computed Water Supply, Allocations, Computed Beneficial Consumptive Use and
Imported Water Supply Credits, and Avsmentaton-Waler-SuppheGredntUNE
Auvgmentation Water Supply Credits shall also be calculated above Guide Rock as shown
in Table 5C. These calculations shall be done in the same manner as in non-Water-Short
Administration years except that water supplies originating below Guide Rock shall not be
inciuded in the calenlations of water supplies originating above Guide Rock, The
caleulations of Computed Benelicial Consumplive Uses shall be also done in the same
manner as in non-Water-Short Administration years except that Computed Reneficial
Consumptive Uses from diversions below Guide Rock shall not be included. The
depletions from the water diverted by the Superior and Courtland Canals at the Superior-
Courtland Biversion Dam shall be included in the caleulations of Comnputed Benelicial
Consumptive Use above Guide Rock. Tmported Water Supply Credits angd Susmeniation
Water-Supply-frednCNE Angmentation Water Supply Credils above Guide Rock, as
described in Sub-section 1111, may be used as offseis against the Computed Benelicial

17
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Consumptive Use above Guide Rock by the State providing the Imported Waler Supply
Credifs or Adamentadon e Supsh-LCreditONI Augmentayon Water Supply Credils -

The Computed Water Supply of the Mam Stem reach between Guide Rock and the Hardy
gage shall be determined by taking the difference in stream {low at Hardy and Guide Rock,
adding Computed Beneficial Consumptive Uses in the reach (this does not include the
Computed Beneficial Consumptive Use from (he Superior and Courtland Canal
diversions), and subtraciing return flows from the Superior and Courtland Canals in the
reach. The Computed Waler Supply above Guide Rock shall be determined by subtracling
the Computed Waler Supply of the Main Stem reach between Guide Rock and the Hardy
gage from the total Computed Water Supply. Nebraska’s Allocation above Guide Rock
shall be determined by subtracting 48.9% of the Computed Water Supply of the Main Stem
reach between Guide Rock and the Hardy gage from Nebraska’s total Allocation.
Nebraska’s Compuled Beneficial Consumpltive Uses above Guide Rock shall be
determined by sublracting Nebraska’s Computed Beneficial Consumptive Uses below
Guide Rock from Nebraska’s total Computed Beneficial Constunptive Use.

I. Caleulation of Imported Water Supply Credits During Water-Short Year
Administration Years.

Imported Water Supply Credit during Water-Short Year Adminisiration years shall be
caleulated consistent with Subscction V.13.2.b. of the Stipulation.

The foflowing methodology shall be used 1o determine (he extert 1o which Imported Water
Supply Credit, as calcultated by the RRCA Groundwater Model, can be credited o the State
importing the water during Water-Short Year Administration years.

1. Monthly Imported Water Supply Credits

The RRCA Groundwaler Model will be used to deternuine monthiy Imported Water
Supply Credits by State in each Sub-basi and for the Main Stem. The values for
cach Sub-basin will include ali depletions and aceretions upstream of the
confluence with the Maiiz Stem. The values for the Main Stemn will inciude all
depletions and accretions m stream reaches nol otherwise accounted for iz a Sub-
basin. The vatues for the Main Stem will be computed separately for the reach 1}
above Harlan County [Dam, 2) between Harlan County Dam and Guide Rock, and
3) between Guide Rock and the Hardy gage. The Imported Water Supply Credi
shall be the difference in stream flow for two runs of the model: a) the “base” run
and 1) the “no State impoert” .,

BPuring Water-Short Year Administration years, Nebraska’s credits in the Sub-
Lasins shall be determined as described in Section 111 AL 3.
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2. Imported Water Supply Credits Above Harlan County Dam

Nebraska's Iimported Water Supply Credits above Harlan County Dam shall be the
sum of all the credits in the Sub-basins and the Main Stem above Harlan County
Dam.

3. Tmported Water Supply Credits Between Harlan County Dam and Guide
Rock During the Irrigation Season

a. During Water-Short Year Administration years, monthly credits in the
reach between Harlan County Dam and Guide Rock shail be determined as
the differences in the stream {lows between the two runs at Guide Rock.

b. The irrigation season shali be defined as starting on the {irst day of
release of water froms Harlan County Lake for irrigation use and ending on
the last day of release of water from Harlan County Lake for irrigation use.

¢. Credit as an offset for a State's Compuled Beneficial Consumptive Use
above Guide Rock will be given lo all the Imported Water Supply aceraing
inn the reach between Harlan County Dany and Guide Rock during the
irrigation season. ¥ the period of the irigation season does not coincide
wilh the pericd of modeled flews, the amount of the mported Water Supply
credited during the frigation season for that month shall be the total
nonthly modeled Imported Water Supply Credit times the number of days
in the month occurring during the irrigation season divided by the total
number of days in (he montl.

4. Imported Water Supply Credits Between Harlan County Dam and Guide
Rock During the Non-Irrigation Season

a. Imported Water Supply Credit shall be given between Harlan County
Darm and Guide Rock during the period that flows are diverted to fill
Lovewell Reservoir to the extent that imported waler was needed to meet
Lovewell Reservoir larget elevations.

b. Fall and spring fili periods shall be established during which credit shall
be given for the Imported Water Supply Credit accruing in the reach. The
[all period shall extend from (e end of the irrigation season (o December 1.
‘The spring period shall extend from March 1 o May 31. The Lovewel]]
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target elevations for these {ill periods are the projected end of Noveiber
reservoir levet and the projected end of May reservoir Jevel for most
probable inflow conditions as indicated in Table 4 in the current Annual
Operating Plan prepared by the Bureau of Reclamation.

¢. The amount of water needed to fill Lovewell Reservoir for each period
shall be calculated as the storage content of the reservoir at ifs target
elevation at the end of the A1l period minus the reservoir content at the start
of the fiHl period plus the amount of net evaporation during this period
minus White Rock Creck inflows for the same period.

d. If the fill peried as delined above does not coincide with the period of
modeled flows, the amount of the Tmported Water Supply Credit during the
fill period for that month shall be the tolal monthly modeled Imported Water
Supply Credit times the number of days in the month occurring during the
fill season divided by the total mumber of days in the month,

¢. The amount of non-imported water available to fill Lovewell Reservoir to
the target elevation shail be the amount of water available at Guide Rock
during the {1 period minus the smount of the Imported Water Supply Credit
accruing in the reach during the same period.

L The amount of the Imported Water Supply Credit that shali be credited
agains! a State’s Consumptive Use shall be the amount of water imported by
that State that is available in the reach during the £l period or the amount of
water needed to reach Lovewedl Reservoir target elevations minus the
amount of non-imported water available during the il peried, whichever is
less.

5. Other Credits

Kansas and Nebraska will explore crediting Imported Water Supply that is
otherwise useable by Kansas.

J. Calculations of Compact Compliance in Warter-Short Year Administration Years

During Wader-Shorl Year Administration, using the procedures described in Subsections
NLA-D, the RRCA will caleuiate the Annual Allocations {or each State, the Compuled
Benelicial Consumptive Use by each State, the asd-Imported Water Supply Credit, and the
Augmentstion- NI Avgmentation Water Supply Credil Oxat a State may usc 1o ofiset
Computed Beneficial Conswmptive Use in that year. The resulting annual and average
values will be caleulated as displayed in Tables 5 A-C and E.
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If Nebraska s naplementing an Alternative Walter-Short-Y car Administration Plan, data 1o
determine Compact compliance will be shown in Table 51D, Nebraska’s compliance with
the Compact will be determined 1: the same manner as Nebraska’s Above Gude Rock
compliance except that compliance will be based on a three-year running average of (he
current year and previous fwo year caleulations. In addition, Table 5 I3, will dispiay the
sum of the previous two-year difference in Allocations above Guide Rock and Compuled
Beneficial Consumptive Uses above Guide Rock minus any Imported Water Credits and
compare the resull wilh the Alternative Water-Shorl-Year Administration Plan’s expected
decrease in Compited Beneficial Consunplive Use above Guide Rock. Nebraska wiil be
within compliance with the Compact as fong as the three-year tunning average difference
in Column 8 15 positive and the sum of the previous year and curent year deficits above
Guide Rock are not greater than the expected decrease in Computed Beneficial
Consumptive Use under the plan.

1V, Specific Formulas

A. Computed Beneficial Consumptive Use

1. Computed Beneficial Consumptive Use of Groundwater:

The Computed Beneficial Consumptive Use caused by groundwater diversion shall
be determined by the RRCA Groundwater Model as deseribed in Subsection
1.p.1.

2. Computed Beneficial Consumptive Use of Surface Water:

The Computed I3eseficial Consumptive Use of surface waler shall be caleulated as
follows:

a} Non-Federal Canals
Computed Beneficial Consumptive Use from diversions by non- federal
canals shall be 60 percent of the diversion; the retun flow shali be 40
percent of the diversion

b) Individual Surface Water Pumps
Computed Beneficial Consumptive Use from smail individual surface
water pumps shall be 75 percent of the diversion; return {lows will be 23
percent of the diversion unless a state provides data on the amount of
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different system types in & Sub-basin, in which case the following
percentages will be used for cach system type:

Gravity Flow. 30%
Center Pivol 17%
1EPA 10%

Vederal Canals

Compuled Beneficial Consumplive Use of diversions by Pederal canals
will be calculated as shown in Attachment 7. For each Burcau of
Reclamation Canal the field deliveries shalf be subtracted from the
diversion [rom (he river to determine the canal losses. The field delivery
shall be multiplicd by one minus an average system efficiency for the
district to determine the loss of water {rom the field. Bighty-two percent
of the sum of the feld loss plus the canal loss shall be considered fo be
the return flow from the canat diversion. The assunied field efficiencies
and the amount of the field and canal loss that reaches the stream may be
reviewed by the RRCA and adjusted as appropriate to insure their
accuracy.

Non-rigation Uses

Any non-irrigation uses diverting or pumping more than 50 acre-feel per
year will be required to measure diversions. Non-itrigation uses
diverting more than 50 Acre-feet per year will be assessed a Computed
Beneficial Consumptive Use of 50% of what is pumped or diverted,
unless the entity presents evidence 1o the RRCA demonstrating a
different percentage should be used.

Evaporation {from Federal Reservoirs
Net Evaporation fromn Federal Reservoirs will be caleulated as follows:

(1) Harlan County Lake, LEvaporation Caleulation
Aprit 1 ibrougls October 31:

Evaporation {rom Harlan County Lake is calenlated by the Corps of
Ingineers on a daily basis [rom April 1 through October 31, Daily
readings are taken from a Class A evaporation pan mamtamed near
the project office. Anry precipitation recorded at the project office is
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added to the pan reading 1o obtain the acluai evaporalion amount.
The pan value 1s multiplied by a pan coefficient thai varies by
month. These values are:

March .56
April .52
May 53
Tane 60
Tuly 68
Augusl 78
September 91
QOctober 1.01

The pan coellicients were determined by studies the Coips of
Engincers conducted a number of years ago. The resulf is the
evaporation in inches. Itis divided by 12 and multiplied by the daily
lake surlace area in acres 1o oblain the evaporation in Acre-feel. The
lake surface area is determined by the 8:00 a.m. elevation reading
applicd to the Jake's arca-capacily data, The area-capacily data is
updated periodicaily through a sediment survey. The last survey was
completed i Decenber 2000,

November 1 through March 31

During the winter season, a monthly totat evaporation in inches has
been determined. The amount varies with the percent of ice cover.
The vaiues used are:

HARLAN COUNTY LAKE

Estimated Lvaporation in Inches
Winter Season -- Monthly Toial

PERCENTAGL OF IC1E COVIR

0% 10% | 20% {30% [40% 50% i60% |70% 180% |90% |100%
JAN | 088 | 087 |085 1084 |08 (082 {081 080 (078 (077 {0.76
FEB 1090 088 |087 108 J085 ;084 1083 1082 1081 |68 {0.79
MAR 1120 (128 |1.27 1126 1125 [124 1123 1122 [121 |120 {1.19
OCT | 487 NG
ICE
NOV | 2.81 NG
ICE
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[DEC T3 Tir29 [127 J125 7124 1122 [120 1138 J117 JLis [114 ]

The monthly total is divided by the number of days in the month (o
oblain & daily evaporation value in inches. Il is divided by 12 and
nuitipfied by the daily lake surface ares in acres o oblain the
evaporation in Acre-feet. The lake surface area is determined by the
8:00 a.m. elevation reading applied to the lake's area-capacity data.
The area-capacity data is updated periodically through a sediment
survey. The last survey was completed in December 2000.

To obtain the net evaporation, the monthly precipitation on the lake
is subtracted from {he monthly gross evaporation. The monthly
precipitation is calculated by multiplying the sum of the montly’s
daily precipitation in inches by the average of the end of the month
lake surface area for the previous month and the end of the month
lake surface arca for the current month in acres and dividing the
result by 12 to obiain the precipitation for the month in acre feet.

The total annual net evaporation (Acre-feet) will be charged to
Kansas and Nebraska in proportion to the annual diversions made by
the Kansas Bostwick Irrigation District and the Nebraska Bostwick
Trrigatien District during the time period each year when irrigation
releases are being made from Harlan County Lake. For any year in
which no lrrigation releases were made [rom Harlan County Lake,
the annual net evaporation charged to Kansas and Nebraska will be
based on the average of the above calculation for the most recent
three years in which irrigation releases {rom Harlan County Lake
were made. In the event Nebraska chooses {o substitute supply for
the Superior Canal from Nebraska’s allocation below Guide Rock in
Water-Short Year Administration years, the amount of the substitute
supply will be included in the calenlation of the split as if'it had been
diverted to the Superior Canal at Guide Rock.

(2) Evaperation Camputations for Bureau of Reclamation Reservoirs
The Bureau of Reclamation compules the amount of evaporation

toss on a monthly basis at Reclamation reservoirs. The following
procedure is utilized in caleulating the foss in Acre-feet.

An evaporation pan reading 1s taken cach day at the dam site. This
measurement is the amount of water lost [rom the pan over a 24-hour
period in inches. The evaporation pan reading is adjusted for any
precipitation recorded during the 24-hour period. Instructions {or
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determining the daily pan evaporation are found in the “National
Weather Service Observing Handbook No. 2 ~ Substation
Observations.” All dams localed in the Kansas River Basin with the
exception of Bomy Dam are National Weather Service Cooperative
Observers. The daily evaporation pan readings are totaled at the end
of each month and converled to a “free waler surface” (FW8)
evaporation, also referred to as “lake” evaporation. The FWS$
evaporation is determined by multiplying the observed pan
evaporation by a coefficient of 70 at each of the reservoirs. This
cocflicient can be affected by several factors including water and air
temperatures. The National Oceanic and Atiospheric
Administration (NOAA) has published technical reports describing
the determination of pan coefficients. The coefficient nsed is taken
from the “NOAA Technical Report NWS 33, Map of coefficients to
convert class A pan evaporation to free water surface evaporation”.
‘This coellicient is used for (e months of April through October
when evaporation pan readings are recorded at the dams. The
monthly FWS evaporation is then muliplied by the average surface
area of the reservoir dwring the month in acres. Dividing this value
by twelve will result in the amount of water lost to evaporation in
Acre-feet during the menth.

During the winter months wien the evaporation pan readings are not
taken, monthly evaporation tables based on the percent of ice cover
are used. The tables used were developed by the Corps of Engineers
and were based on historical average evaporation rates. A separaie
1able was developed for each of the reservoirs. The monthly
evaporation rales arc multiplied by the .70 coefficient for pan to free
water surface adjustment, divided by twelve to convert inches to feet
and multiphied by the average reservoir surface area during the
month in acres to obiain the total monthly evaporation foss in Acte-
feet.

T'o obtain the net evaporation, the monthly precipitation on the lake
18 subtracted from the monihly gross evaporation. The monthly
precipitation is caleulated by multiplying the sum of the month's
datly precipitation in inches by the average of the end of the month
take surface area lor the previous month and the end of the month
take surface area for the current month in acres and dividing the
resull by 12 to obtain the precipitation for the month in acre fect,
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) Non-Federal Reservoir Evaporation:

For Non-Federal Reservoirs with a storage capacity less than 200 Acre-feet,
the presumptive average annnal surface area is 25% of the arca at the
principal spillway elevation. Net evaporation for each such Non-Federal
Reservoir will be calculated by multiplying the presumplive average annual
surface arca by the net evaporation from the nearest climate and evaporation
station to the Non-Federal Reservoir. A State may provide actual data in
lieu of the presumplive criteria.

Net evaporation {rom Non-Federzl Reservoirs with 200 Acre-feet of storage
or greater will be calcutated by muitiplying the average annual surface area
(obtained from the arca-capacity survey) and the net evaporation from the
nearest evaporation and climate station to the reservoir. If the average
aniual surface area is not available, the Non-Federal Reservoirs with 200
Acre-feet of storage or greater will be presumed (o be fuil at the principal
spillway efevation.

B. Specific Formulas for Each Sub-basin and the Main Stem
All calculations shall be based on the calendar year and shall be rounded to the nearest 10

Acre-feet using the conventional rounding formula of rounding up for all mumbers equal to
five or higher and otherwise rounding down.

Abbreviations:

ANSONFASWA WS = Avementation-Water-Supply-Cred#CNIT Ansmeidation
Water Supply Credit

CBCU = Computed Benehicial Consumptive Use

CW5 = Computed Water Supply

D = Non-Federal Canal Diversions for Iirigation

v = Evaporation {from Federal Reservoirs

FEvNIR = Ivaporation {from Non-Federal Reservoirs

T = Flood Flow

GW = Groundwater Computed Beneficial Consumptive Use (includes irrigation and
non-irrigalion uses)

AV = Imported Water Supply Credit from Nebraska

Ml = Non-Irrigation Surface Water Diversions (Municipal and Industrial)
p = Small Individual Surlace Water Pump Diversions for Irrigation

RF = Return Flow

VWS = Virgin Water Supply

¢ = Colorado

k = Kansas

26
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n = Nebraska

AS = Change in Federal Reservoir Storage

Y% = Average system efficiency for individual pumps in the Sub-basin
% BRYF = Percent of Diversion from Bureau Canals that returns to the stream
i = Value expected to be zero

3. Norih Fork of Republican River in Colorade 2

CBCU Colorado

CRCL Kansas

CRBCU Nebraska

VWS

CWS
Aliocation Colorado
Aliocation Nebraska

Unaliocated

4. Arikaree River

= .6 x Haigler Canal Diversion Colorade + 0.6 x De + % x
P+ (.5 x M&le + EvNIFRe + GWe

= (GWk

={.6 x Haigler Canal Diversion Nebraska + GWn

Note: The diversion for Haigler Canal 1s split between
Colorado and Nebraska based on the percentage of land
irngated in each state

= North Fork of the Republican River at the Stale Line, St
No. 06823000 + CBClUc + CBCUk + CBCUn + Nebraska
Haigler Canal RF-IWS -AMSCNFAWS

Note: The Nehraska Haigler Canal R returns to the Main
Stem

= VWS - I
=0.224 x CWS
= 0.246 x CWS

=(.53 x CWS

T The RROA will investigate whether return flows from the Maigler Canal diversion in Colorado may retum (o the

Arikuree River, not the North Fork of the Republican River, as indieated in the formulas. 1 there are yetura flows from

the Haigler Canal to the Avikarce River, these formulas will be chanped 1o recognize those returns.
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CBC Colorado =0.6% Dc +%x Pe+ 0.5 x M&le + FyNFRe + GWe
CBCU Kansas = 0.6 x Dk + % x Pk + 0.5 x M&lk + EvNIRk + GWk
CBCU Nebraska = (0,6 X Dn+ % x Pn + 0.5 x M&In + EVNIRr + GWn
VWS = Arikarce Gage at Haigler Stn. No. ¢6821500 + CBCUc +

CBCUk + CBCUn - IWS
CWSs =VWS - FF
Allocation Colorado =0.785 x CW§S
Aliocation Kansas  =0.051 x CWS
Allocation Nebraska =0.168 x CWS8

Unallocated =-(0,004 % CWS

5. Buftfalo Creck

CBCU Colorado =0.6 % Dc+ % x Pc + 0:5 x M&In + EvNFRe + GWe
CRCU Kansas =(GWk

CBCU Nebraska =0.6x 00+ % x P+ 0.5 x M&In + EvNIRn + GWn
VWS = Buffalo Creek near Haigler Gage Stn. No. 66823500 +

CRCUc + CBCUK + CBBCUn - WS
CWs =VWS - FF
Allocation Nebraska =0.330 x CWS

Unallocated =0.670 x CWS

6. Rock Creek

CICU Colorado = (W

CBCU Kansas =(GWk
28
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CBCU Nebraska =0.6x Dn+ % x Pn+0.5x M&In + EvVNEIRn + GWn

VWS = Rock Creck at Parks Gage St No. 06824000 + CBCUc +
CBRCUk + CBCUn —IWS

CWS =VWS-IT
Aliocation Nebraska = 0400 x CWS

Unallocated =0.600x CWS

7. Soeuth Fork Republican River

CBCLH Colorado = (.6 x Hale Ditch Diversion + 0.6 x De+ % xPec+0.5x
Mé&lc + EVNIRe + Bonny Reservoir Bv + GWe

CRCU Kansas = 0.6 x Dk + % x Pk + 0.5 x M&lIk + BvNFRk + GWk

CBCU Nebraska =06 xDn+ % x Pn+ 0.5 x M&In + EvNIRn + GWn

VWS = South Fork Republican River near Benkehnan Gage Sto.

No. 06827500 + CBCUc + CBCUk + CBCUn + AS Bonny
Reservoir — TWS

CWS = VWS - AS Bonny Reservoir - FF
Allocalion Colorado = 0.444 x CWS
Allocation Kansas  =0.402x CWS
Allocation Nebraska = 0.014 x CWS

Unallocated =(),140 x CWS

8. Frenchman Creek in Nebraska
CBCU Colorado =(GWe

CBCU Kansas = Wk
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CBCU Nebraska = Culberison Canal Diversions x (1-%BRT) + Culbertson
Ixtension x (1-%BRI7) + 0.6 x Champion Canal Diversion +
0.6 x Riverside Canal Phverston + 0.6 x Dn+ % x Pn+ 0.5 x
Mé&lIn + EvNEFRn + Enders Reservoir v + GWn

VWS = Frenchman Creck in Culbertson, Nebraska Gage Stn. No,
(6835300 + CBCUc + CBCUk + CBCUn + .17 x

Culbertson Ihversion R¥ + Culbertson 13xtension REF + AS
Enders Reservoir — IWS

Note: 17% of the Culbertson Diversion RE and 100% of the
Cualbertson Extenston RF return to the Main Stem

CWS = VWS - AS Enders Reservoir - IFF
Allocation Nebraska =0.536 x CWS

Unallocated ={.464 x CWS

9. Driftwood Creck

CBCU Colorado =GWc

CBCU Kansas =06 X D+ % % Pk + 0.5 x M&ik + EvNIRE + GWk

CBCU Nebraska =0.6 x D+ % x Pn+ 0.5 x Mé&ln + BvNFRn -+ GWn

VWS = Driftwood Creek near McCook Gage Stn. No. 06836500 +
CBCUc+ CBCUK + CBCUn - 0.24 x Mecker Driftwooed

Canal R¥F - WS

Note: 24 % of the Mecker Driftwood Canal RTY returns to
Driftwood Creek

CWS§S = VWS - TT
Allocation Kansas = 0.069 x CWS§
Atlocation Nebraska =8.164 x CWS

Unallocated =0.767 x CWS
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10. Red Willow Crecl in Nebraska

CBCU Coiorado

CBCU Kansas

CBCU Nebraska

VWS

CWs

Allocation Nebraska

Unaliocated

11. Medicine Creek

CBCU Colorado

CBCU Kansas

CBCU Nebraska

=GWe

=(.1 x Red Willow Canal CBCU + 0.6% Dt + % x Pn + 0.5
x Mé&In + EvNEFRn + 0.1 x Hugh Butler Lake Ev + GWn

Note:

Red Willow Canal CBCU = Red Willow Canal Diversion x
{1- % BRE)

90% of the Red Wiltow Canal CBCU and 90% of Hugh
Butler Lake Ev charged to Nebraska’s CBCU in the Main
Stem

=Red Willow Creek near Red Willow Gage Stn. No.
06838000 + CBCUc + CBCUk + CBCUn + 0.9 x Red
Willow Canal CBCU + 0.9 x Hugh Butler Lake Ev +0.9
xRed Willow Canal RF + AS Hugh Butler Lake — IWS

Note: 90% of the Red Willow Canal RF returns to the Mam
Stem

= VWS - AS Hugh Buller Lake - FF
=0.192 x CW§

=(.808 x CWS

= GWc
=GWk
= (1.6 x Dn above and below gage + % x Pn above and below

gage + 0.5 x M&In above and below gage + EvNFRn above
and belfow gage + GWn
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VWS

CWSs
Aliocation Nebraska

Unallocated

12. Beaver Creck

CBCU Colorado
CBCU Kansas

CBCU Nebraska

VWS

Revised dabeApril 201 32065

Note: Hary Strunk Lake v charged to Nebraska's CBCU
in the Main Stem.

CU from Harry Strunk releases in the Cambridge Canal 1s
charged to the Main stem (1o adjustment to the VWS
formula is needed as this water shows up in the Medicine
Creek gage).

= Medicine Creek below Hamy Strunk Lake Gage Stn, No,
06842500 + CBCUc + CBCUk + CBCUn ~ 0.6 x Da below
gage - % x Pn below gage — 0.5 * Mé&lIn below gage -
EvNEFRn below gage + Harry Strunk Lake Bv + AS Harry
Strunk Take- IWS

Note: The CBCU surface water terms for Nebraska which
occur below the gage are added i the VWS for the Main
Stem

=VWS - AS Harry Strunk Lake - FIF
=0.091 x CWS

=(.909 x CWS

=0.0x Dc + % x Pe+ 0.5 x M&Ie + EvNIRe + GWe
=0.6 x Dk + % x Pk + 0.5 x M&lk + EyNFRk + GWk

=0.6 x Dn above and below gage + % x Pn above and helow
gage + 0.5 x M&Ds above and below gage + EvNIFRn above
and below gage + GWn

= Beaver Creek near Beaver Cily gage Stn. No. 06847000 +
BCUc+ CBCUk + CBCUn ~ 0.6 x Dn below gage - % x Pn
below gage — 0.5 * M&In below gage - EvNEFRn below gage
- 1WS

Note: The CBCU surface water terms for Nebraska which
oceur below the gage are added in the VWS for {he Main
Stem
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Cw§

Allocation Colorado
Allocation Kansas
Allocation Nebraska

Unallocated

13. Sappa Creck
CBCU Colorado
CBCU Kansas

CBCU Nebraska

VWS

CWS
Ablocation Kansas
Allocation Nebraska

Unallocated

=VWS - I¥F

=0.200 x CWS
= (388 x CWS
=406 x CWS

= (.006 x CWS§

= (GWc
=06 x Dk + % x Pk + 0.5 x M&Ik + EvNFRk + GWk

= 0.6 x Dn-above and betow gage + % x Pn above and below
gage + 0.5 x M&In above and below gage + EVNFRa above
and below gage + GWn

= Sappa Creek near Stamford gage Sin. No. 06847500 —
Beaver Creek near Beaver City gage Stin. No. 06847000 +
CBCUc + CBCUKk + CBCUn — 0.6 x Dn below gage - % X
Pn below gage — 0.5 * Md&ln below gage - EvNFRn betow
gage — IW§S

Note: The CBCU surface water terms for Nebraska which
geeur below the gage are added in the VWS for the Main
Stem

=VWS - I'F
=0.411 x CWS
=0411 x CWS

=178 x CWS

14. Prairie Dog Creck
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CBCU Colorado =W

CBCU Kansas = Almena Canal Diversion x (1-%BRI) + 06 x Dk + % x Pk
+ 0.5 x Mé&lk + EvNERX + Keith Sebelins Lake Ev + GWk

CBCU Nebraska =0.6 x Dn below gage + % x Pn below gage + 0.5 x M&In
below gage + EvNIFRn + GWn below gage

VWS = Prairic Dog Creek near Woodrufl, Kansas USGS St No.
06848500 + CBCUc + CBCUk + CBCUn - 0.6 x Dn-below
gage - % x Pn below gage - 0.5 x M&In below gage -
VNI Ra below gage + AS Keith Sebelius Lake - TWS

Note: The CBCU surface water terms for Nebraska which
occur betew the gage are added in the VWS for the Main
Stem

CWS = VWS- AS Keith Sebelius Lake - FF
Allocation Kansas = 04357 x CSW
Allocation Nebraska = 0.076 x CWS

Unallocated = 0467 x CWS

15. The North Fork of the Republican River in Nebraska and the Main Stem
of the Republican River between the junction of the North Fork and the
Arikaree River and the Republican River near Hardy

CBCU Colorado =(GWe

CBCU Kansas =
{Delivences from the Courtland Canal to Kansas above
Lovewell) x (1-%1BRI)
+ Amount of transportation loss of Courtland Canal
deliveries 10 Lovewell that does not return 1o the river,
charged to Kansas
+ (Diversions of Republican River water from Lovewel}
Reservoir by the Coustland Canal below Lovewelf) x (3~
2%BRI)
+ 8.6 x Dk
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+% x Pk

+0.5 x M&lk

+EvNFRk

+ Harlan County Lake Ev charged to Kansas

+ Lavewell Reservolr Ev charged to the Republican River
+(GWk

Deliveries from Courtland Canal to Nebraska lands x (1-
%BRF)

+ Superior Canal x (1- %BRE)

+ Franklin Pump Canal x (1- %BRE)

+ Iranklin Canal x (1- 20BRE)

+ Naponee Canal x (3- %BRT)

+ Cambridge Canal x (i - %AaBRI)

+ Bartley Canal x (1- %3RI)

+ Mecker-Driftweod Canal x (1- %BRE)

+ 0.9 x Red Wiliow Canal CBCU

+0.6x Dn

+% x Pn

+ (.5 x M&ln

+ LvNFRn

+0.9 x Hugh Butler Lake Ev

+ Harry Strunk Lake Iv

+ Swanson Lake Liv

+ HMarlan County Lake Ev charged te Nebraska
+GWn

Notes:

The allocation of fransportation josses in the Courtland Canal
above Lovewell between Kansas and Nebraska shall be done
by the Bureau of Reclamation and reported m their
“Courtland Canal Above Loveweli” spreadsheet. Deliveries
and losses associated with deliveries 1o both Nebraska and
Kansas above Lovewell shall be reflected in the Buresu’s

delivering walter 1o Lovewell shall be separately computed.
Amount of transportation loss of the Courtland Canal
deliveries to Lovewell that does not return (o the river,

charged to Kansas shall be 18% of the Bureau’s estimate of
losses associated with these deliveries.
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Red Willow Canal CBCU = Red Willow Canal Diversion x
(1- % BR¥)

10% of the Red Witlow Canal CBCU is charged to
Nebraska’s CBCU in Red Willow Creek sub-basin

10% of Hugh Buller Lake Ev is charged (o Nebraska's
CBCU in the Red Willow Creek sub-basin

None of the Harry Strunk Lake EV is charged o Nebraska’s
CBCU in the Medicine Creek sub-basin

Republican River near {ardy Gage Stn. No. 06853500

- North Fork of the Republican River at the State Line, Stn.
No. 06823000

- Avikaree Gage at Haigler Stn. No. 06821500

- Buffalo Creek near Haigler Gage Stn. No. 06823560

- Rock Creek at Parks Gage Stn. No. 06824000

-South Fork Republican River near Benkelman Gage Sta.
No. 06827500

- Frenchman Creek in Culbertson Stn, No. 06835500

- Driltwoed Creck near McCook Gage Stn. No. 06836500
- Red Willow Creek near Red Willow Gage Stn. No.
06838000

- Medicine Creek below Harmry Strunk Lake Gage Stn. No.
06842500

- Sappa Creek near Stamford Gage Stn. No. 06847500

- Prairie Dog Creek near Woodmift, Kansas Sin. No. 68-
485000

+CRlCUe
+CRClUn

+ 0.6 x Dk

+% x Pk

+ 0.5 x M&lk

+ EvNFRK

+ Harlan County Lake Ev charged to Kansas

+Amount of transportation loss of the Cowmtland Canal above
the Stateline that does not retumn to (ke river, charged to
Kansas
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< 0.9 x Red Willow Canal CBCU
- 0.9 x Hugh Butler Ev
- Harry Strunk Ev

+ (.6 % Dn below Medicine Creek gage

+ % x Pn below Medicine Creek gage

+ 0.5 * M&ln below Medicine Creek gage
+ EvNTFRn below Medicine Creek gage

+ (.6 x 1n below Beaver Creek gage

+ % x ’'n below Beaver Creck gage

+ 0.5 ¥ Mé&lIn below Beaver Creek gage
+ EvNI'Ru below Beaver Creek gage

+ .6 x PIn below Sappa Creek gage

+ % x Pt below Sappa Creek gage

+ 0.5 * M&In below Sappa Creek gage
+ EvNIRo below Sappa Creek gage

+ 0.6 x Dn below Prairie Dog Creek gage

+ % x Pn below Prairie Dog Creek gage

+ 0.5 * M&In betow Praisie Dog Creek gage
+ FEvNIFRa below Prairie Dog Creek gage

+ Change in Storage Harlan County Lake
+ Change in Storage Swanson Lake

- Nebraska Haigler Canal RE

- 0.17 x Culberson Canal RI

- Culbertson Canal Extension REF to Main Stem

4 0.24 x Meeker Driftwood Canal RF which returns to
Drifiwood Creek

- 0.9 x Red Willow Canal RF

+ Courtland Canal at Kansas-Nebraska State Line Gage Sia
No. 06852300
- Courtland Canal RF in Kansas above Lovewell Rescrvoir

-FWS

Notes:
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None of the Nebraska Haigler Canal RE returns to the North
Fork of the Republican River

83% of the Culbertson Diversion REF and none ol the
Culbertson Extension RV return to Frenchman Creek

24 % of the Meeker Driftwood Canal RF returns to
Driftwood Creek.

10% of the Red Willow Canal RY returns fo Red Willow
Creek
Courtland Canal RE in Kansas above Lovewell Reservolr ==

0.015 x (Courtland Canal al Kansas-Ncbraska State Line
Gage Stn No. 06852500)

CWS =VYWS - Change in Storage Harlan County Lake - Change in
Storage Swanson Lake - FF

Allocation Kansas =0.511xCWS

Aliocation Nebraska = 0489 x CWS

V. Annual Data/ Information Requirements, Reporting, and Verification

The following mformation for the previous calendar year shall be provided {o (he niembess of the
RRCA Ingineering Committee by April 15" of each year, unless otherwise specified.

All information shail be provided in electronic format, if available.

Each State agrees Lo provide ail information from their respective State that is needed for the
RRCA Greundwater Model and RRCA Accounting Procedures and Reporting Requirements,
mehuding but not limited (o the following:

A. Annual Reporting

1. Surface water diversions and irrigated acreage:

Each State will tabulate the canal, ditch, and other swface waler diversions that are
required by RRCA annual compact accounting and the RRCA Groundwater Model
on a monthly Tormat (or a procedure to distribute annual data to a monthly basis)
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and will forward the surface waler diversions to the other States. This will include
available diversion, wasteway, and farm delivery data for canals diverting from the
Platte River that contribute to Imported Waler Supply into the Basin. Fach State
will provide the water right number, type of use, system type, localion, diversion
amourd, and acres irrigated.

2. Groundwater pumping and irrigated acreage:
Fach State will tabulate and provide all groundwater well pumping estimates that
are reguired for the RRCA Groundwater Model io the other States.

Colorado —will provide an estimate of pumping based on a county format
that is based upon system type, Crop Irrigation Requirernent {CIR}, irrigated
acreage, crop distribution, and irrigation efficiencics. Colorado will require
installation of a totalizing flow meler, installation of an hours meter with a
measurement of the pumping rate, or delermination of a power conversion
coefficient for 10% of the active wells in the Basi by December 31, 2005,
Colorado will also provide an annual talalation for each groundwaler well
that measures groundwaler pumping by a tolalizing flow meter, hours meter
or power conversion coefficient that includes: the groundwater well permit
number, Jocation, reported hours, use, and srrigated acreage.

Kansas - will provide an annuval tabulation by each groundwater well that

inciudes: water right number, groundwater pumping determined by a meter
en cach well (or group of wells in a manifold system} or by reported hours
of use and rate; location; system type (gravity, sprinkler, LEPA, drip, elc.);
and irrigated acreage. Crop distribution will be provided on 2 county basis.

Nebraska - will provide an annual tabulation through the representative
Natural Resowrce District (NR1) in Nebraska thal includes: the well
registration mumber or other 1D number; groundwater pumping defermined
by a meter on cach well (or group of wells in a manifold system) or by
reported hours of use and rate; wells will be identified by; location; system
type (gravity, sprinkler, LEPA, dvip, ctc.); and irrigated acreage. Crop
distribution will be provided on a county basis.

3. Climate information:

Tach State will tabulate and provide precipitation, temperature, relative humidity or
dew point, and solar radiation lor the followmg climale stations:

State Tdentification Name
Colorado
Colorado C056109 Akron4 B
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Colorado
Colorado
Colorado
Kansas

Kansas

Kansas

Kansas

Kansas

Kansas

Kansay

Kansas

Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska
Nebraska

Accounting Procedures and Reporting Requirements

C051121
C054413
C059243
140439
C141699
C143153
143837
(1458356
C145906
C147093
C148495
C250640
C250810
C252065
252690
C253365
C253735
253910
C254110
255090
C255310
C255565
C256480
C256585
257070
238235
258320
C258735
C259020

4. Crop Irvigation Requirements:
Each State will tabulate and provide estimates of crop imrigation requirement
information on a county format. Each State will provide the percentage of the crop
irrigation requirernent met by pumping; the percentage of groundwater irrigated
lands served by sprinkler or {lood irrigation systems, the crop ivigation
requirement; crop distribution; crop coefficients; gain in $0il moisture from winter
and spring precipitation, net crop irrigation requirement; and/or other information

necessary to compude a sotl/water balance.
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Burlington
Tulesburg
Wray
Atwood 2 SW
Colby 18W
Goodland
Hoxle
Norton 9 SSE
Oberlinl I
Saim Francis
Wakeeny
Beaver City
Bertrand
Culbertson
Elwood 8 §
Gothenburg
Hebron
Holdredge
Imperial
Madrid
McCook
Minden
Patisade
Paxtion

Red Cloud
Stratton
Superior
Upland
Wauneta 3 NW
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5. Streamflow Records from State-Maintained Gaging Records:

Streamflow gaging records from the followmg State maintained gages will be

provided:
Station No

00126700
06831500
06832500
06835600
06837300
06837500
06841000
06842500
06844000
06844210
06847000

06831500
068520060

6. Platte River Reservoirs:

The State of Nebraska will provide the end-of-month contents, inflow data, outflow
data, area-capacity data, and monthly net evapoeration, i available, from Johnson
Lake; Elwood Reservoir; Sutherland Reservoir; Maloney Reservoir; and Jeflrey

Lake.

Name

Republican River near Trenton
Frenchman Creek near Imperial
Frenclunan Creek near Enders

Stinking Water Creek near Palisade

Red Willow Creek above Hugh Butler Lake
Red Willow Creek near McCook
Medicine Creek above Harry Sirunk Lake
Medicine Creek below Harry Strunk Lake
Muddy Creek at Arapahoe

Turkey Creck at Edison

Beaver Creek near Beaver City
Republican River at Riverton

Thompson Creek at Riverlon

Elm Creek at Amboy

Republican River at the Superior-Courtiand Diversion

[Dam

7. Water Administration Notification:

The State of Nebraska will provide the fellowing infonmation that describes the
protection of reserveir releases from Harlan County Lake and [or the administration

of water rights junior in priority to February 26, 1948:

Drate of notification (o Nebraska water right owners 1o curiail their

diversions, the amount of curtailment, and length of time for curtailinent.

The number of notices sent.

The mumber ol diversions curtasled and amount of curtailment in the Harlan

County Lake to Guide Rock reach of the Republican River.
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8. Moratorium:

Tach State will provide a deseripiion of atl new Wells construeted in the Basin
Upstream of Guide Rock including the owner, location (legal description), depth
amd diameter or dimension of the constructed water well, casing and screen
information, slatic water level, yield of the waler well in gallons per minute or
galltons per hour, and intended use of the water well.

Designation whether the Well is a:

a. Test hole;

b. Dewatering Well with an intended use of one year or less;

c. Weil designed and constructed to pump {ifty gallons per minute or
less;

d. Replacement Water Well, including a description of the Well (hat is

replaced providing the information described above for new Wells and a
descriplion of the historic use of the Well 1hal is replaced;

c. Weli necessary 1o alleviate an emergency siluation involving
provision of waler for human consumption, including a brief description of
the nature of the emergency situation and the amount of water intended to
be pumped by and the length of tine of operation of the new Well,

f. Transfer Well, including a description of the Well that is transferred
providing the information described above for new Wells and a descripiion
of the Historic Consumptive Use of the Well that is translerred;

£ Well for municipal and/or industrial expansion of use;

Wells in the Basin in Northwest Kansas or Colorado. Kansas and Colorado will
provide the information described above for new Wells along with copies of any
ather information that is required to be filed with either State of local agencies
utler the laws, statutes, rules and regulations in existence as of April 30, 2002, and;

Any changes in State law in Lthe previous year relating o existing Moratorium.

9. Non-Federal Reservoirs:

Fach State will conduct an inventory of Non Federal Reservoirs by December 31,

2004, for inclusion i the annual Compact Accounting. The iaventory shall include

the following information: the location, capacily (in Acre-Teet) and arca (in acres)
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at the principal spillway elevation of each Non-Federal Reservoir. The States will
annually provide any updates to the initial inventory of Non-Federal Reservoirs,
including enlargements that are constricted in the previous year.

Ownersfoperators of Non-Federal Reservoirs with 200 Acre-feel of storage capacity
or greater at the principal spillway elevation will be required to provide an area-
capacity survey {rom State-approved plans or prepared by a licensed professional
engineer or land surveyor.

10, Augmentation Plan;

Each State will provide a description of the wells, measuring dovices, Conyeyanee
structiveds ), and other indrastruciure o deseribe the physival characieristios, waler
diversions, and consumptive use associated with cach ayementation plan. The
States will provide anv updaies 1o the plan on an annual basis,

B. RRCA Groundwater Model Data Input Files

L Montbly groundwater pumping, swrface water recharge, groundwater
recharge, and precipitation recharge provided by county and indexed to the
one square mile cell size,

2. Pofential Evapotranspiration rate is sel as a uniform rate for all phreatophyte
vegelative classes — the amountis X at Y climafe slations and is inlerpolated
spatially using kriging.

C. Inputs to RRCA Accounting

1. Surface Water Information

a. Streamflow gaging station records: obtained as preliminary USGS or
Nebraska streamiflow records, with adjustments o reflect a calendar
year, at the following locations:

Agikaree River at Haigler, Nebraska

North Fork Republican River at Colorado-Nebraska state line
Buffalo Creek near Haigler, Nebraska

Rock Creek at Parks, Nebraska

South Fork Republican River near Benkelman, Nebraska
Frenchimsn Creek at Culbertson, Nebraska

Red Willow Creck near Red Willow, Nebraska
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Medicine Creek below Harry Strunk Lake, Nebraska™®
Beaver Creek near Beaver City, Nebraska®

Sappa Creek near Stamford, Nebraska

Pramie Dog Creek near WoodrufT, Kansas

Courtland Canal at Nebraska-Kansas state line

Republican River near 1lardy, Nebraska ,
Repubidican River at Superior-Cowrtiand Diversion Dam near
Gaide Rock,

Nebragka (new)*

b. Federal reservoir information: obtained from the Umited States
Bureau of Reclamation:

Daily [ree water surface evaporation, storage, precipitation,
reservoir release imformation, and updated area-capacily
labies.

Federal Reservoirs:

Bonny Reserveir

Swanson Lake

[arry Strunk Lake

Iugh Butler Lake

Inders Reservoir

Keith Sebelius Lake

Harlan County Lake

Lovewell Rescrvoir

€. Non-federal reservoirs obtamed by each state: an updated inventory
of reservoirs that includes the location, surlace arca (acres), and
capacity (in Acre-feet), of each non-federal reservoir with storage
capacity of fifteen (15) Acre-feet or greater at the principal spillway
clevation. Supporting dala to substantiate the average surface waler
areas that are different than (he presumptive average annual surface
arca may be tendered by the offering State.

d. Diversions and related data from USBR

[rrigation diversions by canal, ditch, and pumping station that
irrigate more than two (2) acres

Diversions for non-irrigation uses greater than 50 Acre-feet
Farm Deliveries

Wasleway measurements

Irrigaled acres
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c. Diversions and related data — from each respective State

Irrigation diversions by canal, ditch, and pumping station that
irrigate more than two (2} acres

Diversions for non-irrigation uses greater than $¢ Acre-lect
Wasteway measurements, if avaitable

2. Groundwater Information
(From the RRCA Groundwater mode! as output files as needed for the accounting

procedures)

a. Iinported water - mound credits in amount and tine that oceur in
defined streamf{low peints/reaches of measuremnent or compliance -
ex: gaging stations near confluence or slate lines

b. Groundwater depletions to streamilow {above points of

measurcmertt or compliance - ex: gaging slations near confluence or
state Hnes)

3. Summary
The aforementioned data will be aggregated by Sub-basiz as needed for RRCA
accounting.

D. Verification

1. Documentation to he Available for Inspection Upon Reqguest

a. Well permils/ registrations database

b. Copies of well permils/ registrations issued it calendar year

c. Copies of surface water right penmits or decrees

d. Change in water right/ transfer historic use analyses

e. Canal, ditch, or other surface water diversion records

f. Canal, diich, or other surface water measurementy

g Reservoir storage and release records

h. Trrigated acreagpe

1. CNF Angmentaton Plan o wel nwmping and sugmeniation delivery
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2. Site Inspection

a. Accompanied - reasonable and mutually acceptable schedule among
representative state and/or federal officials.

b. tnaccompanied — inspection parties shall comply with ail laws and
regulations of the State in which the site inspection occurs.
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Table I: Annual Virgin and Computed Water Supply, Allocations and Computed Beneficial

Accounting Procedures and Reporting Requirements

Consumptive Uses by State, Main Stemn and Sub-basin

Designated
Dumaage Basin

Col. 1:
Virgin
Water

Supply

Col. 2.
Compued
Witer Supply

Col. 3. Allocations

Lol 4, Computed Beneficial Comsomptive Use

Lolerdo WNebraska

Kansas

Unaliogated

{olorado

Nebraska

Kausas

North Foik in
Colorado

Agtharee

Bufizlo

Rock

South Foik of
Repubiican
Rivey

Freuchman

Drifvood

Red Willow

Medicine

Beaver

Sappa

Prarie Dog

Nontlt Fork of
Republican
River
Nebraska and
Main Stem

Total All
Basms

Nonl: York GF
Repubilican
River i
Nebraska and
Mamsiem
Juchndiseg
Unallocated
Witer

Tawal
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Table 2: Original Compact Virgin Water Supply and Allocations

Designated | Virgin Colorado | % of Tatal | Kansas % of Total | Nebraska | % of Tolal | Unallo- | % of Total

Drainage Water Allocation | Draivage  § Allocation | Dranage | Allocation | Drainage | cated Drainage

Basin Supply Basin Basin Basin Basin
Supply Supply Supply Supply

North Fork - | 44,700 | 10,000 224 11,000 24.6 23,700 {530

QO

Arikaree 19,610 15,400 78.5 1,000 51 3,300 16.8 =00 0.4

River

Buffalo 7.890 2,600 330 5,290 67.0

Creek

Rock Creek | 11,000 4,400 400 6,600 60.0

South Fork 57,200 25,400 44.4 23,000 40.2 800 1.4 8,000 i4.0

Frenchman 98,500 52,800 53.6 45,700 46.4

Creck

Driftwood 7.300 300 6.9 1,200 16.4 5,600 6.7

Creek

Red Willow | 21,900 4,200 19.2 17,700 | 80.8

Creek

Medicine 50,800 4,600 9.1 46,200 I9a0.9

Creck

Beaver 16,500 | 3,300 200 6,400 388 6,700 40.6 100 0.6

Creck

Sappa Creek | 21,400 8,800 41.1 4,800 41.1 3,800 17.8

Prairie Dog | 27,600 12,600 457 2,100 7.6 12,900 46.7

Creck

Sub-total 384,400 175,500

Tribularies

Main Stem 94,500

N

Blackwood

Creek

Main Stem 270,000 138,000 511 132,000 489

-

TUnatloeated

Total 478,900 | 54,100 190,300 234,500
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Table 3A: Table to Be Used to Calculate Colorado's Five-Year Running Average Allocation and
Computed Beneficial Consumptive Use for Determining Compact Comphance

Colorada
Col. 1 Col. 2 Col. 3 Cal. 4
Year Allocation Computed Beneficial Imporied Water Difference between Allocation and
Consumptive Supply Credit and the Computed Beneficial
Apane Consumptive Use offset by
3 Imported Water Supply Credit
aor Auementabion Water Supply
Suppdy Credit CreditONE Anemeniation Water
Supply Credit
Coll ~(Col 2- Col 3)
Year
£ -4
Year
t== -3
Year
te -2
Year
=]

Current Year
t= 0

Average
Table 3B. Table to Be Used to Calculate Kansas's Five-Year Runming Average Allocation and
Computed Beneficial Consmaptive Use for Detenmining Compact Compliance
Kansas
Cal 1 Col. 2 Col. 3 Col 4
Y ear Allecation Computed Beneficial Imported Water Iifference between Allocation
Consumplive Supply Credit and the Computed Benceficial
Consumptive Use olfset by
Imported Water Supply Credit
Col 1 - {Col 2- Col 3)
Year
-4
Y ear
re -3
Year
{2
Year
1 -1
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Cutrent Year
t= 0

Averane
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Table 3C. Table to Be Used to Calcufate Nebraska's Five-Year Running Average Allocation and

Computed Benelicial Consumptive Use for Petennining Compacl Compliance

Nebraska
Col. § Col. 2 Col. 3 Col. 4
Year Allocation Computed Beneficial Imported Water Difference between Allocation
Consumptive Suppiy Credit and the Computed Beneficial
Consumptive Use offset by
Imported Water Supply Credit -
Col 1--(Col 2- Col 3) '
Year
T= -4
Year
T3
Year
T2
Year
Te ]

Cugrent Year
T=0

Average

L]
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Table 4A: Colorado Compliance with the Sub-basin Non-impairment Requirement

Coll Col2 Col3 Cold Cels Col 6

Sub-hasin Colovado Sub-basin | Unallocated Supply | Credits from Tatal Supply Available | Colorade Computed Difference Between
Allocation (5-year (5-vear running Tmported Water =Col 1+ Col 2+ Col 3 | Beneficial Consumnptive | Available Supply and
funning average) average) / {3-year running Use {3-year mnning Computed Beneficial
average) average) Consumptive Use =
Col4 ~Col 5 (3-vear
running average)

Suppiv {S-year running

average)

North Fork
Republican River
Colorado

Arikaree River

South Fork
Republican River

Beaver Creck

Table 4B: Kansas Compliance with the Sub-basin Non-impairment Requirement

Col L

Col2

Col3

Cold

Col 5

Col 6

Col 7

Sub-basin

Kansas Sub-basin
Allocation (§-vear
running average)

Unallocated Suppty
{S-year running
average)

Unused Allocation
from Colorado (5-
vear running average}

Credits from
Imported Water
Supply (5-year
running average)

Total Supply Available =
Col 1+ Col 2+ Col 3 + Col
4 (S-yeat running average)

Kansas Compited

Beneficial Consumptive

Use {5-vear running
average)

Difference Between
Available Supply and
Computed Bensficial
Consumptive Lise =
Cul5 - Col 6 (5-vear
runming averagce)

Arikaree River

South Fork
Republican River

Driftwood Creck

Beaver Creck

Sappa Creek

Prairic Dog Creek
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2005

Table 5A:

Accounting Frocedures and Reporting Requirenments

L3 by

Revised Jam

Colorado Compliance Doging Water-Short Year Administration

Colorado
Col, ) Col. 2 Col. 3 Cal 4

Year Allocation | Computed Bencficial [mported Water Supply Credit | Difference between Allocation and the
NS Consumptive minus Computed andior Auemenatton-Aates Computed Benelicial Consumptive Use
Allocation | Beneficial Consumptive Use for | SupphetyeddCNE offset by Iimported Water Supply Credit
for Beaver | Beaver Creek Augmentation Water Supnly andlur Avementiien-Walear-Sunphe
Creck Credit excluding Beaver Creek | SreditONE Auvomentation Water Supply

Credit for All Basins ixcept Beaver Creck
Col 1 {Col 2~ Col 3)

Year

T -4

Year

P 3

Year

T2

Year

T -1

Current

Year

T 0

Average

Table 5B: Kansas Compliance During Water-Short Year Administration

Kansas
Yeur Allocation Computed Imported Difierence
Bepeficial Water Supply | Between
Consumplive Credit Aliocation and the
ise” Computed
Bencficial
Consumplive Use
oflset by Imported
Waler Supply
Credit
Column 1 2 3 4 5 6
Sum Sub- Kansas's Share { Tolal Col 3~ {Col 4 -
basins of the Cob |+ Col 5
Unaliocated Col2
Supply
Previous
Year
Current
Year
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Table 5C: Nebraska Compliance During Water-Short Year Administration

Nebraska
Year Allocation Computed Beneticial Consumptive | Imported Difference Between
Use Water Supply | Allecation and the
Credit Computed Beneficial
Consumptive Use
offset by Imported
Water Supply Credit
Above Guide Rock
Columa Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 7 Col 8
State Allocation State Wide Stale CBCU State Credits above | Col 3 - (Col 6 - Col
Wide beow Guide | Allocation Wide below Wide Guide Rock 7
Allocation | Rock abuve Guide CBCU | Guide CRCU
Rock Rock above
Guide
Rock
Previous
Year
Current
Year
Average
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Table 51 Nebraska Compliance Under a Alternative Water-Short Year Administration Plan

Year Allocation Comyputed Beneficial Consumptive Imported Difference
Use Water Supply | Between
Credit Allocation and the
Computed
Beneficial
Consumptive Use
offset by haported
Water Supply
Credit Above
Guide Rock
Column Col } Col 2 Col 3 Cot 4 [ Cal 6 Col 7 Coi §
State Allocation State Wide State CBCU State Wide Credits above | Cot 3 - (Col 6- Cal
Wide below Guide | Allocation Wide below CRCY Guide Rock 7}
Allocation | Rock above Guide CBCU | Guide above Guide
Rock Rock Rock
Yeay = -2
Year = -1
Current
Year
Three-
Year
Average

Sum of Previous Two-year Difference

Expeeted Decrease i CBCU Under Plan

Table 3I5: Nebraska Tributary Compliance During Water-Short Year Administration

Year Sum of Sum of Total Computed tmported Difference
MNebraska Nebraska's Available Beneficiat Water Supply | between
Sub-basin Share of Sub- § Water Supply | Consumptive | Credit Allocation And
Allocations basin for Nebraska | Use the Computed
Unallocaled Beneficial
Supplies Consumptive Use
offset by
Imporied Water
Supply Credit
Col l Col 2 Col 3 Col4 Cal 5 Col 6
Previous Year Col 3 -(Cot 4-Col
3)
Current Year
Average
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Figure 2
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Update of Figure 3 - Map Showing Sub-basins, Streams, and the Basin Boundaries
; RRCA Accounting Procedures and Reporting Requirements
! January 12, 2005
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Attachment 1: Sub-basin Flood Flow Thresholds

Sub-basin Sub-basin Flood Flow Threshold
Acre-leel per Year®

Arikarce River 16,400

North Fork of Republican River 33,900

Buffaio Creek 4,808

Rock Creek 9,800

South Fork of Republican River 30,400

Frenchiman Creek 51,900

Priftwood Creek 9,400

Red Wiliow Creek 15,100

Medicine Creek 35,100

Beaver Creek 13,900

Sappa Creek 26,900

Prairie Dog 15,700

* Flows considered to be Flood Flows are flows in excess af the 94% flow based on a flood frequency analysis lor

the vears 1971-2000. The Gaged Flows are mt.dsun.d Alm d(.ph,lxnns by Beneficial Consumptive Use and change in
reservolr storage. _Far 1he puynase of vomplisnay with 1} Cihe Gaesd Flows shal netl inelude Auayentatios
rSupphebraditCINE Auementauon Watey Supply (.:uhu debvered inoany ealendar vear,
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Atlachment 2: Description of the Consensus Plan for Harlan County Lake

The Consensus Plan [or operating Harlan County Lake was conceived aller extended discussions
and negotiations between Reclamation and the Corps. The agreement shaped at these meetings
provides for sharing the decreasing water supply into Harlan County Lake. The agreement
provides a consistent procedure for; updating the reservoir elevation/storage relationship,
sharing the reduced inflow and surmmer evaporation, and providing a January forecast of
irrigation water available for the followmg summer.

During the interagency discussions the two agencies found agreement in the following areas:

e The operating pian would be based on current sediment accumulanon in the irrigation
pool and other zones of the project.

¢ Bvaporation from the lake affects all the various lake uses in proportion to the amount of
water in storage [or cach use,

«  During drought conditions, some water for frrigation could be withdrawn from the
sediment pool.

»  Water shortage would be shared between the different beneficial uses of the project,
including f{ish, wildlife, recreation and iyrigation.

To incorporale these areas of agreement into an operation phan for Harlan County Lake, a
mutually acceptable procedure addressing each of these items was negotiated and accepled by
both agencies.

1. Sediment Accumulation.

The most recent sedimentation survey for Harlan County project was cenducted in 1988,
37 years after lake began operation. Surveys were also performed in 1962 and 1972; however,
conclusions reached after the 1988 survey indicate that the previous caleulations are unreliable.
The 1988 survey indicates that, since closure of the dam m 1951, the accumulated sediment is
distributed in each of the designated pools as follows:

Fload Pool 2,387 Acre-feet
Irrigation Pool 4,853 Acre-feet
Sedimentation Pool 33,527 Acre-fect

To mswre that the irrigation pool retained 150,060 Acre-feet of storage, the bottom of the
irrigation: pool was lowered to 1,932.4 Teet, ms, after the 1988 survey.

To estimate sediment accumutation in the lake since 1988, we assumed similar conditions

have occurred at the project during the past 11 years. Assuming a consistent rate of deposilion
since 1988, the arigation pool has trapped an additional 1,430 Acre-feet.
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A similar calcutation of the flood contrel pool indicates that the flood control pool hag
captured an additional 764 Acre-feet for a tolal of 3,090 Acre-feet since construction.

The lake elevations separating the different pools must be adjusted to maintain a 15¢,000-
acre-foot trrigation peol and a 500,000-acre-foot flood control pool. Adjusting (hese elevations
results in the following new elevations for the respective pools (using the 1988 capacity tables).

Top of Irrigation Pool 1,945.70 feet, msl
Top of Sediment Pool 1,931.75 {eet, msl

Pue to the variability ol sediment deposition, we have determined that (he elevation
capacity relationship should be updated to reflect current conditions. We will complete a new
sedimentation survey of Harlan County Lake this smmmer, and new area capacity tables should
be available by carly next year. The new tables may alter the pool elevations achieved in the
Consensus Plan for Harlan County Lake.

2. Summer Ivaporation.

Evaporation from a lake is affected by many factors including vapor pressure, wind, solar

“radiation, and salinity of the water. Total water loss from the lake through evaporation is also
alfected by the size of the Iake. When the lake is lower, the surface area is smaller and Jess waier
loss occurs, Livaporation at Harlan County Lake has been estimated since the lake’s construction
using a Weather Service Class A pan which is 4 feet in diameter and 10 inches deep. We and
Reclamation have joinlly reviewed this information and assumed future conditions to determine
an equitable method of distributing the evaporation loss {rom the project between fivigation and
the other purposes.

Puring those years when the irvigation purpose expecied a summer walter yield of
119,000 Acre-feet or more, it was determined that an adequate water supply existed and no
sharing of evaporation was necessary. Therefore, evaperation evaluation focused on the lower
pool elevations when water was scarce. Thmes of water shortage would also generally be times
of igher evaporation rales from the lake.

Reclamation and we agreed that evaporation from the lake during the summer (June
through September) would be distributed between the irrigation and sediment pools based on
thesr relative percentage of the total storage at the lime of evaporation. If the sediment pool held
75 pereent of the total storage, i1 would be charged 75 percent of the evaporation. 1l the
sediment pool held 50 percent of the tolal storage, it would be charged 50 percent of the
evaporation. Althe bottorn ol the mrigation pool (1,931.75 feet, msl} all of the evaporation
would be charged 1o the sediment poal.
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Due to downstream water rights for summer inflow, neither the irrigation nor the
sediment pool is credited with summer inflow fo the lake. The summer inflows would be
assumed passed through the lake to satisfy the water right holders. Therefore, Reclamation and
we did not distribute the summer inflow between the project purposes.

As a result of numerous lake operation model computer runs by Reclamation, it became
apparent that total evaporation from e project during the summer averaged about 25,060 Acre-
feet dwring times of lower lake elevations. These same models showed that about 20 percent of
the evaporation should be charged to the irvigation pool, based on perceatage in storage during
the summer months. About 20 percent of the total lake storage is in the irrigation pool when the
lake is at elevation 1,935.0 feet, msl. As a result of the joint study, Reclamation and we agreed
that the irrigation pool would be credited with 20,000 Acre-feet of water during times of drought
to share the sumiser evaporation loss.

Reclamation and we further agreed that the sediment pool would be assumed full each
year. In essence, if the actiral pool elevation were below 1,931.75 feet, msl, in Janvary, the
irrigation pool would contain a negative storage for the purpose of calculating available water for
irrigation, regardless of the prior year’s summmer evaporation {from sediment storage.

3. Irrigation withdrawal [rom sediment storage.

Daring drought conditions, occasional withdrawal of water {rom the sediment peool for
irrigaion 1s necessary. Such aclion is contemplated 1 the Field Working Agreement and the
Harlan County Lake Regulation Manual: “Until such fime as sediment fully occupies the
allocated reserve capacity, it will be used for iirigation and various conservation purposes,
including public health, recreation, and fish and wildlife preservation.”

To tmplement this concept into an operation plan for Harlan County Lake, Reclamation
and we agreed o estimate the net spring inflow 1o Harlan County Lake. The estimated inllow
waotld be used by the Reclamation (o provide a fizm projection of water avallable for irrigatior:
during the next season.

Since the construction of Harlan County Lake, milows to the lake have been depleted by
upstream irigation wells and farming practices. Reclamation has recently completed an in-depth
study of these depleted flows as a part of their contract renewal process. The study concluded
that if the cwrrent conditions had existed in the basin since 193], the average spring inflow to the
project would have been 57,600 Acre-{eet of water. The study further concluded that the
evaporation would have been 8,800 Acre-feet of water during the same period. Reclamation and
we agreed to use these values to caleulate (he net mflow Lo the project under the current
conditions.

In addition, both agencies alse recognized that (he inflow to the project could continue 1o
decrease with further upstream well development and water conservation farming. Due (o these
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concerns, Reclamation and we determined that the previous 5-year inflow values would be
averaged each year and compared {o 57,600 Acre-feet. The inflow estimate [or Harlan County
LLake would be the smatler of these two values.

The estimated inflow amount weuld be used in January of each year 1o forecast the
amound of water stored in the lake at the beginning of {he irigation scason, Based on this
{orecast, the irrigation districts would be provided a {irm estimate of the amount of water
available for the next season. The actual storage in the lake on May 31 would be reviewed each
year. When the actual water i storage is less than the January forecast, Reclamation may draw
water from sediment storage to make up ihe difference.

4. Water Shortage Sharing.

A {inal component of the agreement involves a procedure for sharing the water available
during times of shorfage. Under the shared shortage procedure, the irrigation purpose of the
project would remove less water then otherwise allowed and alleviate some of the adverse effects
1o the other purposes. The procedure would also extend the water supply during times of
drought by “banking” some walter for the next irrigation season. The following graph illustrates
the shared shorlage releases.

Harlan County Lake
Shared Shortage
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5. Calculation of Irrigation Waler Available
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Izach January, the Reciamation would provide (he Bostwick irrigation districts a firm

estimate of the quantity of waler available for the following season. The finn estimate of water
available {or irrigation would be calculated by using the following equation and shared shortage
adjustment;

Storage + Sunmmer Sediment Pool Bvaporation + Inflow —
Spring Evaporation=Maximum Irrigation Water Available

The variables in the equation are defined as:

Maxzmum [rrigation Water Available. Maximum irrigation supply from Harlan County
Lake for that irigation season.

Storage. Actual storage in the irrigation poel af the end of December. The sediment pool
is asswmed full. I the pool ¢levation is below the top of the sediment poel, a negative
irrigation storage value would be used.

Inflow. The intlow would be the smaller of the past S-year average inflow to the project
from January through May, or 57,600 Acre-feel.

Spring Evaporation. Fvaporation from the project would be 8,800 Acre-feet which is the
average January throsgh May evaporation.

Summer Sediment Pool Evaporation. Sunmer evaporation from the sediment pool
during Junce through September would be 20,600 Acre-feet. This is an estimate based on
lower pool elevations, which characterize the times when it would be critical to the
computations.

6. Shared Shorlage Adjustment

To ensure that an equitable distribution of the avaifable water oceurs during short-lerm

drought condilions, and provide [or a “banking” procedure to increase the water stored for
subsequent years, a shared shortage pian would be implemented. 'The maxinmun water available
for irrigation according fo the above equation would be reduced according 1o the foliowing table.
Linear interpolation of values will occur between table vaiues.

17,000
34,000
51,000
68,000

Shared Shortage Adjustment Table

Irrigation Waler Available Trrigation Water Released
{Acre-feet) (Acre-feet)
Q (
15,000
30,000
45,000
60,060
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85,000 75,000
102,600 90,060
119,000 100.600
136.660 110,060
153,000 120,000
170,000 130,000
7. Annual Shutoff Elevation for Hartan County Lake

The annual shutofT elevation for Harlan County Lake would be estimated each Jannary
and finally eslablished each June.

The annual shutofT elevation for irrigation releases will be estimated by Reclamation each
January in the following manner:

1. Istimate the May 31 lrrigation Waler Storage (IWS) (Maximum 150,000
Acre-feet) by taking the December 31 isrigation pool storage plus the January-
May inflow eslimate (57,600 Acre-feet or the average inflow for the fast 5-
year period, whichever is less) minus the January-May evaporation estimate
{8,800 Acre-feet).

2. Calculate the estimated Irrigation Water Available, including alt summer

evaporation, by adding the Istimated Iirigation Water Storage (from item 1)

10 the estimated sediment pool summer cvaperation (20,000 AF).

Use the above Shared Shortage Adjustment Table to determine the acceptable

Irrigation Water Release from the Irrigation Water Available,

4. Subtract the Irvigation Water Release (Ivony item 3) from the Estinsated fWS
(from #em 1), The elevation of the lake corresponding (o the resulling
irrigation storage is the Estimated ShutolT Flevation. The shutofT elevation
wili not be below the boltom of the irrigation peol il over 119,600 AT of
water is supplied to the districts, nor below 1,927.0 {feet, msi. 1 the shutoll
clevation is below the irrigation pool, the maximum irrigation release 15
119,000 AF.

hed

The annual shutoff elevation for irrigation releases would be finalized each June in
accordance with the following procedure:

1. Compare the estimated May 31 I'WS with the actual May 31 TWS.

2. I the actaal end of May IWS is less than the estimated May IWS, lower the
shutoff elevation 1o account {or the reduced storage.

3. 1 the actual end of May IWS is equal 1o or greater than the estimated end of
May IWS, the estimated shutofT elevation is the anmual shutofT elevation.

4. The shutoff elevation will never be below elevation],927.6 {eet, msh, and will
not be below the bottom of the {rrtgation pool if more than 119,800 Acre-feet
of water is supplied to the disuricts.
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BASELINE RUN - 1993 LEVEL INFLOW TO HARLAN COUNTY RESERVOIR

YEAR JAN FER MAR APR MAY JUN JUL AUG SEP QCT NOV DEC TOTAL
1931 10.2 10.8 3.4 3.0 8.8 5.8 4.3 1.8 1.8 0.0 0.1 0.1 821
1932 0.8 i6.6 18.5 4.6 3.8 47.6 38 2.8 4.8 0.0 0.0 0.4 1097
1933 0.4 0.0 39 30.2 310 5.4 1.8 0.0 16.4 0.0 2.6 3.5 91.2
1934 2t 0.0 32 1.8 0.7 7.3 0.8 0.0 1.3 G.0 22 0.0 1¢.4
1935 0.3 G.1 .7 4.2 .8 389.3 G.1 190.1 264 2.4 32 0.9 455.2
1956 0.3 .0 11.9 0.0 359 4.7 0.4 0.0 1.8 G.0 1.6 3.8 6C.4
1937 4.8 12.9 6.0 2.5 0.0 12.6 6.3 6.9 2.4 G.0 0.0 12.4 66.8
1938 9.9 7.8 87 10.4 18.7 8.6 7.3 7.8 49 0.2 0.0 4.7 49.0
1939 2.7 7.5 9.6 12.2 6.6 133 5.0 4.1 .0 6.0 0.0 0.0 61.0
1940 0.0 .0 12.2 5.2 4.6 23.7 2.8 3.2 0.0 3.6 0.0 1.4 36.7
1941 0.0 10.6 10.6 7.7 17.2 67.1 28.9 19.7 14.9 83 6.7 7.1 198.8
1942 3.3 10.6 0.3 34.1 30.8 839 117 10.9 36.5 31 87 0.3 234.4
1943 i.2 1.2 14.6 3i4 4.7 283 438 0.3 0.9 0.0 0.0 il.8 109.2
1944 0.1 4.3 9.0 431 319 63.9 26.6 15.4 0.5 0.3 3. 4.5 202.6
1945 43 7.8 57 8.5 4.1 53.5 3.0 0.9 1.5 50 5.0 3 109.6
1946 5.9 1.2 9.3 4.9 70 31 1.6 11.4 28.1 129.9 25.0 12.1 249.5
1947 i1 3.2 6.4 82 1.9 i95.4 223 5.9 29 0.2 0.3 0.3 2621
1948 6.2 2.8 24.1 3.4 02 39.8 13.3 6.8 4.2 0.0 0.4 0.1 102
1949 z.0 1.5 252 16.3 49.0 57.4 8.2 3.5 Z.1 3.0 2.8 0.3 1743
1950 0.3 5.7 16,8 0.9 289 16.1 12.7 9.3 7.8 7.z 3.8 3.1 0.6
1951 3.8 34 7.3 5.3 42.0 39.9 42.1 16.1 36.0 15.5 14.8 8.9 228.9
1952 16.4 214 263 238 34.6 4.4 G.3 3.1 1.5 137 4.3 0.1 136.5
19353 1.8 4.6 533 3.3 15.1 9.5 1.8 0.2 0.0 0.0 2.8 0.1 44.5
1934 1.9 6.8 1.9 32 71 2.4 .0 1.2 0.0 0.0 0.0 0.0 23.6
1953 0.0 4.4 6.3 4.8 29 6.4 2.7 ¢.0 1.4 0.0 .0 0.0 28.5
1956 1.6 3.4 29 24 1.3 1.5 0.0 0.6 0.0 0.0 0.0 0.0 13.7
1957 0.0 4.1 6.2 12.8 35 62.4 23 1.2 2.0 34 4.5 4.7 126.1
1938 0.8 3.0 14,2 14.0 18.7 1.3 3.4 22 0.0 04 0.0 0.6 58.0
1959 1.9 15.4 16.4 8.5 13.6 42 1.4 I2 0.0 4.3 1.0 4.5 72.4
1960 1.4 12.3 714 23.9 AN 5.7 14.1 32 0.0 0.0 0.2 2.8 2047
1961 2.3 6.4 7.7 7.4 26.3 24.0 7.2 4.9 0.6 23 4.8 1 95.2
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Attachrient 3: Inflows to Harlan County Lake 1993 Level of Development

BASELINE RUN - 1993 LEVEL INFLOW TO HARLAN COUNTY RESERVOIR

YEAR JAN FEB MAR APR MAY JUN UL AUG SEP OCT NOV DEC TOTAL
1962 4.3 a1 16.2 9.9 14.4 42.6 4.6 211 2.3 87 83 7 184.4
963 34 8.2 i8.2 15.0 12.7 14.7 34 6.1 8.7 0.3 53 1.8 1083
1964 5.4 7.6 8.3 8.4 99 R 7.2 6.5 2.4 19 1.4 2.3 73.2
1963 6.0 8.1 it 12.8 32.8 40.0 229 6.5 37.2 537 19.3 1.0 261.6
1966 8.9 214 157 1.4 12.0 34.7 12.4 23 3.3 5.4 6.8 5.7 1404
1667 72 i1.5 it.5 12.9 9.1 733 437 5.3 4.4 1.3 6.9 54 2105
1968 3.9 i0.2 8.5 1.6 0.8 12.3 31 2.7 1.6 20 43 34 746
1969 42 10.8 243 15.1 18.9 7.5 17.0 i2.0 16.6 9.2 1.8 9.9 168.1
1970 3.5 8.7 8.5 10.5 1.1 7.7 4.6 3.2 0.5 33 4.7 4.3 0.8
1971 4.1 10.3 12.4 12.8 18.3 7.2 8.4 6.2 1.9 4.2 7.3 7.1 100.2
1972 35 8. 92 8.3 i4.8 8.5 6.5 44 Q.1 29 7.6 4.1 80.0
1973 11.4 14.2 19.0 16.2 17.4 209 9.1 1.9 8.4 19.6 1.9 132 163.2
1974 13.2 13.4 2.0 14.3 15.4 1.2 5.5 6.0 ¢.0 0.0 4.9 5.5 101.4
1973 P2 8.2 i3.6 4.8 12.0 48.1 1.6 7.4 0.1 3.0 6.2 73 139.5
1996 w0 10.2 10 16.6 121 3.5 22 RS 0.9 1.0 3.2 3. 711
1977 44 9.6 2.9 282 313 121 59 1.9 10.6 4.1 5.5 33 125.0
1978 5.0 6.5 200 12.9 1.8 38 0.0 1.0 0.0 6.0 0.3 1.6 63.5
1979 b3 7.6 215 18.8 15.9 5.4 1.4 10.6 i.6 4.9 3.6 6.2 103
1980 57 9.3 1.6 15.2 10.4 2.1 2.5 0.0 0.0 0.0 2.5 2.2 61.3
1981 3.3 6.0 R 149 223 6.4 b5 16.3 4.3 23 6.7 6.2 H4.4
1982 53 125 17.9 14.3 26.8 27.1 8.9 2.7 0.0 6.5 6.3 13.5 143.8
1983 0.5 9.7 272 16.4 41.4 742 10.7 7.6 3.8 3.3 6.7 3.2 2125
1984 6.8 14.6 17.2 ERRY 40.6 5.5 8.1 4.5 0.0 3.5 4.8 6.2 156.7
1G85 6.9 i4.1 13.6 11.9 204 9.9 10.0 2.0 6.0 85 5.6 58 121.7
1986 9.1 9.4 12.2 .7 34.3 i3.0 13.3 4.6 33 5.9 5.4 7.1 129.5
1987 5.9 9.2 19.7 24.1 243 107 19.0 3.7 23 27 8.2 7.0 139.8
{988 6.2 13.7 1.6 132 15.2 7.0 17.9 10.4 9.6 2.0 5.9 5.4 1
1989 5.4 39 10.5 9.1 1.4 iLS 14.0 6.2 0.2 3.1 3l 3.5 84.2
1994 6.6 7.7 132 97 185 1.4 4.3 167 0.6 3.2 2.0 2.7 716
1991 24 8.0 9.0 10.6 15.2 3. £9 0.5 .0 0.0 2.7 4.8 58.0
1992 8.0 &8 127 85 4.5 6.1 6.3 44 2.4 6.9 6.7 3.2 83.7
1993 32 b4 71.6 227 21.0 17.0 68.0 37.5 233 16.8 30.1 17.7 345.3
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Avg 4.5 8.8 f4.1 13.0 17.2 30.6 1.0 6.2 3.4 6.3 5.0 4.7 126.8
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Attachment 4. Evaporation Loss Harlan County Lake 1993 Level of Development

BASELINE - 1993 LEVEL FLOWS - HARLAN COUNTY EVAPORATION

YEAR  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
1931 0.7 0.9 1.6 29 4.2 7.4 69 3.2 2.7 2z 12 0.4 36.2
1932 0.6 0.8 1.5 27 4.1 5.0 6.8 5.0 279 2.1 12 0.4 no
1933 0.6 08 1.4 25 38 7.8 6.1 4.2 27 2.1 1.2 0.4 33.6
1934 0.6 0.8 1.4 2.4 4.5 6.5 8.0 6.2 27 2.6 1.2 0.4 36.7
1935 (.6 0.8 1.3 23 2.2 3.6 9.7 6.2 3.1 25 1.4 0.5 342
1936 0.7 0.9 1.6 29 3.5 6.8 8.7 6.5 2.7 21 1.2 0.4 40.0
1937 0.6 0.8 1.4 25 3.6 4.0 6.2 8.5 279 2.1 1.2 0.4 320
1938 0.6 0.9 1.5 27 34 4.9 6.5 57 2.7 2.1 1.2 0.4 3.6
1939 0.6 0.8 1.4 2.6 4.3 4.9 6.3 4.6 2.7 2.1 1.2 04 324
1940 0.6 0.8 1.4 24 35 3.0 6.5 40 2.7 2.1 1.2 0.4 312
1941 0.6 0.8 1.4 2.3 39 42 6.7 5.3 28 21 1.3 0.3 32.1
1942 G.6 0.9 1.5 28 4.0 3.2 83 5.1 32 2.5 1.3 0.5 361
1943 6.7 Y] 1.8 32 4.3 57 7.9 6.3 2.7 1 1.2 6.4 373
1944 ¢.6 0.8 1.4 2.7 4.2 5.3 7.0 3.8 35 26 L5 0.5 359
1945 0.7 L0 1.8 3. 38 30 6.7 59 29 22 1.3 0.5 327
1946 0.6 6.9 1.6 2.8 35 5.1 5.6 4.4 29 2.7 1.8 0.6 325
1947 10 1] 29 3.2 3.4 -1.2 5.8 5.3 37 1.7 0.3 0.1 27.9
1948 0.8 7 1.5 36 3.1 24 42 47 3.0 27 0.8 0.3 27.8
1949 ¢.1 G.e 0.7 1.8 il 0.7 6.5 4.1 31 17 L5 0.4 226
195G 0.7 i 0.8 28 2.0 5.6 038 28 4.3 23 1.6 06 240
1951 0.5 0.2 21 0.7 0,1 1.9 35 4.1 0.4 31 2.2 0.9 19.3
1952 i1 1.2 1.9 23 3.2 6.2 1.5 34 3.6 2.9 I 0.1 30.5
1953 6.3 i.0 1.3 2.8 4.7 4.5 4.6 6.6 3.3 33 0.1 0.0 35.0
1954 0.7 0.6 2z 3.6 0.3 4.9 6.7 i.6 3.6 1.6 1.5 0.0 2719
1955 0.5 1.0 2.1 46 3. -0.3 7.3 6.9 2.7 2.6 1.4 0.4 324
1956 0.6 il 1.9 28 39 4.5 30 3.7 47 37 1.3 0.5 33.7
1957 0.7 L0 1.3 (.5 -0.6 -1 6.1 3.7 2.3 1.7 12 0.4 17.2
1938 0.7 0.1 1.0 0.6 2.3 4.4 1.0 1.9 33 33 LG 0.6 202
1959 04 ig 1.1 2.1 1.0 35 50 48 2.3 0.7 1.5 0.6 24.0
1960 0.1 0.7 2.0 27 0.9 .1 4.9 3.6 3.9 20 L3 G4 22.6
1961 0.9 1.6 1.4 2.7 -1 Q.0 5.1 2.9 12 24 0.7 G.1 17.9
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Attachment 4: Evaporation 1L.oss Harlan Couniy Lake 1993 Level of Development

BASELINE - 1993 LEVEL FLOWS - HARLAN COUNTY EVAPORATION

YEAR  JAN FEB MAR APR MAY JUN JUL AUG SEP oCT NOV DEC TOTAL
1962 06 0.6 0.9 3.7 34 13 3 1.6 20 20 L7 3 18.6
1963 0.7 1.4 1.3 4.5 4.6 6.3 6.1 3.1 -0.8 2.7 1.3 0.4 318
16964 0.8 0.8 1.7 32 5.6 i.2 6.9 3.0 3.0 33 1.2 0.6 313
1965 0.4 0.7 i.2 2.8 1.3 -0.3 20 28 -3.9 1.7 2.1 0.4 1.2
1906 0.9 0.8 2.9 279 7.3 28 58 3.7 27 Z8 i3 e 34.5
1967 0.7 1.2 15 3.0 2.0 -2.9 1.6 4.5 35 2.0 1.6 0.4 20.1
(968 0.9 1.2 28 2.6 32 4.9 47 1.8 23 0.7 12 0.2 26.5
1969 0.4 6 2.4 33 0.1 38 -0.7 29 2.2 -1.0 1.5 0.4 159
1970 0.7 1.4 23 28 4.7 4.4 6.3 5.9 0.9 1.0 1.5 07 328
1671 0.7 0.2 .0 29 0.7 5.1 34 4.5 .4 1.5 0.2 0.5 23,1
1972 0.8 1.3 2.6 1.7 L1 0.6 33 1.8 31 1.7 -0.4 0.1 15.3
1973 0.5 L -0.7 2.5 3.4 6.7 -17 432 3.0 0.2 0.2 0.2 13.6
1974 0.7 1.5 2.6 1.5 37 23 a1 26 34 .4 L1 03 30.4
1975 0.7 0.7 0 24 N8 1.1 4.3 27 3 3.4 0.7 0.6 n.4
1976 0.8 1.2 1.7 0.7 L5 30 39 37 -0.2 1.4 .4 0.7 25.8
1877 0.7 1.3 0.2 I.i 0.0 4.6 449 .6 1.0 1.6 1.0 G4 17.5
1978 0.5 0.7 12 34 39 6.2 T 4.5 4.5 30 I 0.5 36.0
1979 0.5 0.6 1.1 39 4.4 4.6 3.3 3. 4.1 2.8 1.4 0.7 327
1980 0.5 0.6 t.2 34 37 4.7 6.8 6.0 38 2.7 1.3 0.6 33.4
1981 0.5 G.6 1.2 38 3.2 4.8 42 3.7 2.9 1.7 .3 0.7 8.6
1982 0.5 G.7 1.2 3.9 38 3.9 3.1 3.8 29 22 1.4 0.8 30.2
1983 0.5 G.7 1.4 29 4.2 53 8.6 7.2 4.6 1.8 1.5 0.6 39.3
1984 0.6 6.8 .4 29 42 3.8 72 3.7 4.7 1.4 14 G 36.8
1985 0.5 0.7 1.3 2.3 4.0 4.5 5.6 3.3 3.8 1.5 1.3 0.7 299
1986 0.6 07 1.3 28 4.4 38 6.7 40 27 1.3 l.4 0.7 32.4
1987 0.3 0.8 {3 3.1 4.2 6.2 69 3.5 31 22 1.4 07 33.9
1988 0.5 0.7 i.3 £ 4.9 6.6 4.6 4.8 35 22 1.4 0.3 347
1989 0.5 0.7 12 4.2 4.3 4.4 4.8 3.6 3.0 2.5 1.4 0.7 315
1990 0.5 N 1.2 3.0 3.3 56 6.4 4.0 5.0 34 1.4 0.6 353
1991 0.5 0.7 1.2 2.8 3.3 53 6.0 5.0 5.1 32 1.3 0.6 352
1992 0.6 0.7 1.2 1.8 3.2 22 4.1 3.5 4.2 2.9 1.9 1.0 27.3

73



Republican River Compact Administzation

Accounting Procedures and Reporting Requirements
Revised Januarvdab: 2003

1993 0.6 0.3 1.0 2.2 3.1 46 42 4.9 4.5 4.4 3.1 12 34.3
Avg 0.6 0.8 1.5 27 32 39 53 4.3 28 22 1.3 0.3 29.1
Units- 1000
Trigger Calculations Agre-feer trrigation Trigger 119.0 Assume that during irrigation release seasor
Based on Harlan County Lake Total Irrigation Supply § 130.0 HCL Inflow = Evaporation Loss
Irrigation Sapply Bottom lrrigation 1641
Evaporation Adjust 200
et Nov Dec Jan Eeh Mar Apr May Jun Jul Ang Sep Total
1993 Level AVE inflow 6.3 3 4.7 1.5 {8 14,1 13.0 72 304 ZR 6.2 34 1268
1963 Level AVE evap iz 13 0.5 0.6 6.8 1.3 2.7 3.2 39 33 4.3 28 29.1
(1931-93)
Avg. Inflow Last 5 Years 10,8 13.0 12.3 129 16.6 224 19.4 12.1 14.8 16.5 1.0 4.7 172.6
Attachment 5: Projected Water Supply Spread Sheet Calculations
Year 2001-2002
Oct - Jun
Trigger and
frrigation Supply
Calculation
Calculation Month Oct Nov Trec Jan Feh Mar ApT May JFun
Previous EOM Content 236.5 2339 2386 2429 2481 2351 203.8 269.6 276.2
Inflow to May 31 336 673 62.3 57.6 $34 44.3 30.2 17.2 0.0
Last 5 Yrs Ave Inflow to May 31 125.6 1148 101.7 $9.3 F0.6 59.9 37.5 18.1 0.0
Evap to Mav 31 12.8 106 9.3 3.5 3.2 74 5.9 32 0.4
Est. Cont May 31 2973 2925 291.6 291.7 293.0 2920 288.1 283.6 2762
Est. Elevation May 31 1944.44 1944.08 1944.00 1944.01 1944.11 1944.03 1943.72 1943.37 1942.77
Max. Irrigation Available 153.2 148.5 1475 1476 148.9 1479 144.0 139,5 1321
Irrigation Release Est. 120.3 174 116.8 116.8 1181 171 1168 116.8 116.8
Trigger - Yes/No NO YES YES YES YES YES YES YES YES
130 kAF lrrigation Supply - Yes/No | No NO NO NO NO NO NO NG NO
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Republican River Compact Administration

Attachment 5: Projected Water Supply Spread Sheet Calculations

Year 2002

Jul - Sep

Final Trigger and
Total Irrigation Supply

Caleulation

Cajeulation Month ; Jul Aug Sep
Previous EQM Irigation Release Est. 1168 1160 109.7
Previous Month Inflow 5.8 0.3 1.3
Previous Month Evap 5.3 6.8 6.6
{rrigation Release Estimate 1160 9.7 1044
Final Trigger - Yes/No YES

1530 kAF Irrigation Supply - Yes/No NO NO N()
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Republican River Compact Administration

Attachment 6; Computing Water Supplics and Consumptive Use Above Guide Rock

Accounting Procedures and Reporting Requirements

Revised Jammr 2009Jxis 2008

A B C i E F G H i H K L M N Q P 1] R
Tolal  |Hardy {Supenior- i Courtland | Superdor | Courtland | Superior | Toial NE KS Total Gain VWS Main Nebraska | Kansas Nebraska | Kansas
Main | gage Conrttanct } Canat Canal Canal Caral | Bostwick [CBCU |CBCLU | CBCU | Guide Guide Stem Main Main Guide Guide
Stem Diversion § Diversions | Diversions | Returns | Retums [Retums | Below [ Below Below Rockto fRockto [ Virgin Swem Siem Rackto  [Rockro
VWS Dam Below  {Guide | Guide Cinide Hardy Hardy Waler Allocation | Allocation | Hardy Hardy
CGage Cruids Rock  [Rock Rock Supply | Above Above Allocation | Allecation
Raock Above  [Hardy Hardy
Guide
Rock
Col F+ Coll+ [#ColB-|+Call. iColA- [480x Silx 489 x Stlx
Cal G Coll ColC+ |+ ColK {Col M Col N ColN ColM Col M
Col K -
Col H
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Republican River Compact Administration

Accounting Procedures and Reporting Requirements
2002005

Altachment 7: Calculations of Retwn Flows {from Bureau of Reclamation Canals

Cal i Col2 Col 3 Col 4 Col 5 Col 6 Col 7 Cel 8 Col 9 Cet 10 Col 1}
Canal Canal Spiil to Field Canat Loss | Average Field Loss Total Loss Percent Field | Tolal Retin {Renus as
Pversion Waste-way | Deliveries Tiekl Loss frony District {and Canal 0 Sheam Percent of
Fagter Loss That from Canal - JCanal
Retus 1o and Field Diversion
the Stream Loss
Name Canai [ Headgate Sum of Suin of 1ol 2 - Col fI-Weighed | Col 4 x Col 54 Tstimated Columns 8 x fCol 10:Col 2
Diversion measttred delivevies o |4 Average Col 6 Cal 7 Pereent Cal 2
spills 1o the ficld Efficiency of Loss*
Tiver Application
System Jor
the District*
Example 166 s 50 4 0% 13 58 8% 43 18%
Cutbertsen A%
Cuihertson ki3
Exlension
Mecker- 30%
Driflwood
Red Willow 30%
Banley 0%
Cambridpe 0%
Naponne 35%
Frankhn 33%
Franklin 35%,
Pump
Alinena k1T
Supenor 3%
MNebraska 238
Courtland
Cowtland 23%
Canal Above
Lovewell
{K5)
Cowtland 23%
Canal Below
Lovewsl|

*The average field efficiencies for cach district and percent loss that returns (o the stream may be
reviewed and, if necessary, changed by the RRCA 1o improve the accuracy of the estimates.
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Exhibit 3

Permit# |

KRWCD Compact Compln'noe Wells i )
RRWED submitied | Corrected
! {ailyr)

& GWC published
{affyr}
_first publication

approved for |
: expoﬂ (af.'yr)

amount |

‘Sand 'H"il?'é""‘“ o
approved by |
GWC (af!yr)

Tobe TComments

JA-dan-2013

12667-FP

201

NIA

0 Located in Central Yuma GWMD

12589-FP

13850-FP

15023 FP
14024-FP
14027-FP

14753FF
15285 FP

24476-1P

TIOBFR

R
20896-FP

4 same well

= same well

Ji same welf ¢ -

.+ same walt

i
i
|
i
]

Cosameweli Lo et

333

273

257

¢ same well

sarzipe T
14122.FP |

f same well

same well i

Acres comrected from 300 aclo 200ac

168
139

|Acres correcied from 250 ac 10 228 ac

14033-FF !

4319FP |
4922.FP
20198-FP
20196-FP

! samewell

141

230. SN T

75
0

249

L1221

A

s

230

75
g A

Cae

168
73
e 0 JETIRPY
249

subtotal

TBE

Lee oones

i

1,106

Tolal

13,427

13,227 12,857
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Exhibit 4
Modeling the Colorado Compliance Pipeline in the RRCA Groundwater Model

Modeling the Colorado Compliance Pipeline (the “CCP”) in the RRCA Groundwater Model (the
“Model”) consists ol two parts. The first involves fiftecn wells that will be pumped via a collector
system and storage tank into the pipeline (the “CCP Wells™). The water rights for these wells were
changed from cxisting hirigation wells that wiil be retired. The historic consumptive use from thosc
welis has been translerred 1o the CCP Wells. The sccond part involves the surface waler outflow
{rom the pipeline.

Modeling of Well Pumping

The irrigation wells that were acquired as part of the CCP will be removed from the irrigation well
data sct used to represent irrigation wells i the Republican River Basin in Colorado. Because the
irrigation wetls will no longer be pumped, they will not be included when calculating pumping and
return Nows from agricultural weils.

Instead, production for cach CCP Well will be recorded and supplied as monthly input values by
well based on actual production of each well. The pumping of each well will be considered to be
fully consumptive and the appropriate volume added to the Republican River Pre-Processor (“rrpp™)
pumping input files (“.pmp” files) for ecach month. Since there are no irrigation return flows
associated with these wells, nothing will be added to the “reg” files.

Those pumping values for the CCP Wells will be ON in all of the model simuiations except the
simulation with pumping in Colerado turned OFF. Therefore, the impacts of the CCP Wells on
baseflow will be evaluated as part of the evaluation of other Colorado pumping. No changes arc
required to “ripp” to simulate the CCP Wells.

Only the consumptive use of the retired irrigation wells 1s transferred to the CCP Wells. It was
previously demonstrated that due to the distance between the wells and the North Fork of the
Republican River, the changes in the timing of the pumping results in no net increase in depletions
of baseflow in the Republican River,

Modeling of Pipeline Quiflow
The outflow of the CCP will be added to the stream network for all the Model smmulations.

The MODFLOW stream package requires that the stream network be specified in such a way that
the flows in the stream network can be solved from the lop 1o the botlom of the system. The
outflow from the CCP must be added to the stream network as a {ributary to Segment 153, In order
to do so, a new scgment must be created in the stream network with a segment number less than
153. To avoid renumbering all of the segments in the stream network and the corresponding change
required to the accounting that would occur as a result of renumbering all the segments, a change
will be made to the strecam network that avoids renumbering.

Muddy Creek in Nebraska is represented as Segments 122 and 125, The model cells representing
Segment 122 will be added 1o Segment 125, and the routing updated so that the flow from
Segments 33 and 66 that previously went to Segment 122 will go {o Segment 125 instead.

Segment 122 will then be re-purposed to represent the outflow from the CCP. The new Segment
122 will have a single cell with a stream conductance of zero, The monthly CCP outflow volume
will be set as the milow to Segment 122, The stream routing will be updated so that the outfllow
from Scgments 122 and 130 will go to Segment [53. The result will be that the inflow into
Segment 153 will be the sum of the simulated baseflow 1n the North Fork of the Republican River
at the Ceolorado-Nebraska State Line and the CCP outflow.
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Exhibit 4

The monthly CCP outflow volume will be added 1o ali simulations. The outflow will therefore
cancel out 1 all the CBCUg terms it would polentially be included. Therefore no changes are
required to the acet program used 1o swmmarize the groundwater model results for the accounting
spreadsheets.

A change to the “mkstt” program will be required in order to add the CCP outflow to the strcam
package file for every month. The existing Model version 12s.str stream template {ile will be
updated {o reflect the change to Segments 122 and 125 and changes to the routing of segments 63,
66, 122 and 130. A ncw version of the “mkstr” program called “mkstr2” will be used to read
monthly CPP volumes from the file “Nlow.dbf” and add it to Segment 122.

Changes to Procedures

The CCP Wells and CCP outflow will be processed along with the annual updates to the Model and
the CCP data supplied along with the backup information for other components of the Colorado
data.

The Model will be updated to Version 1253 to reflect changes in the stream network required to add
the outflow {from the CCP fo the stream network. Version 1253 will use the updated “mkstr2”
program that will require an additional “flow.db{” input file to speeify the monthly CCP outflow
volume. No changes are required (o the other programs used fo run the Model.

The CCP will require no changes to the “acct” program that summarizes the Model results for
incorporation into the accounting spreadsheets. Changes to the accounting spreadsheets to account
for the Augmentation Water Supply resulting from the CCP are described elsewhere.
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Exhibit B
Arbitration Time Frame Designation
Colorado v. Kansas & Nebrasha

Colorado Compact Compliance Pipeline

Colorado Formally Submits Resolution to RRCA
RRCA Special Meeting and Vote on Resolution

If Necessary...
Colorado Formally Submits the Issue to Arbitration
Nebraska and Kansas May Amend the Scope of the Dispute
States Submit Lists of Proposed Arbitrators

States Meet and Confer Regarding Arbitrator Selection

CDR Selects Arbitrator (if necessary)

Initial Conference with Mediator; Set Schedule for
Arbitration

Final Day of Arbitration Hearings

Arbitrator Issues Written Decision
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4/6/2013

5/6/2013

515/2013

5/15/2013

5/156/2013

5/26/2013

5/26/2013

6/1/2013

9/29/2013

11/28/2013
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Exhibit 1

REVISED APPLICATION FOR APPROVAL OF AN
AUGMENTATION PLAN AND RELATED ACCOUNTING
PROCEDURES UNDER SUBSECTION lIl.B.L.LK. OF THE FINAL
SETTLEMENT STIPULATION IN KANSAS V. NEBRASKA AND
COLORADO, NO. 126, ORIGINAL

For

The Colorado
Compact Compliance Pipeline

Submitted by

The State of Colorado
And
The Republican River Water Conservation District, acting by and
through its Water Activity Enterprise

April 5, 2013
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STATE OF COLORADO

DIVISION OF WATER RESOURCES
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Denver, Colorado 80203

(303) 866-3581
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1.0 INTRODUCTION

In March 2008, the State of Colorado submitted an application to the Republican
River Compact Administration (RRCA) requesting approval of an augmentation plan
and revisions to the RRCA Accounting Procedures pursuant to Subsection 111.B.1.k of
the Final Settlement Stipulation (FSS) for a pipeline project to deliver groundwater to the
North Fork of the Republican River (the “Colorado CCP” or “CCP”"). The purpose of the
project was to offset stream depletions so that Colerado can comply with its Compact
Allocations,

In 2009, Colorado submitted two resolutions to the RRCA to approve an
augmentation plan and proposed revisions to the RRCA Accounting Procedures. The
RRCA did not approve the resolution, and Colorado then invoked non-binding
arbitration pursuant to the FSS to resolve the dispute. An arbitrator was selected, and
Colorado resolved Nebraska’s concerns with the CCP prior to the arbitration hearing.

On October 7, 2010, Arbitrator Martha Pagel issued a Final Decision on the
Colorado CCP Dispute which addressed deficiencies that Kansas had raised
concerning the Colorado CCP. The Arbitrator concluded that Kansas had not
unreasonably withheld its consent to the CCP proposal; however, the Arbitrator
concluded that with certain clarifications and revisions she recommended in the
Decision, the CCP proposal would provide a reasonable and necessary approach for
meeting Colorado’s Compact obligations that should be approved by the RRCA.

This revised application for approval of an augmentation plan and related
accounting procedures for the Colorado CCP is based on the agreement between
Colorado and Nebraska, the Arbitrator's Final Decision, and subsequent discussions
with Kansas.

1.1. The Republican River Compact and the Final Settlement Stipulation in
Kansas v. Nebraska and Colorado

Colorado, Kansas, and Nebraska entered into the Republican River Compact
(Compact), which became operative in 1943, to allocate the waters of the Republican
River Basin. The Compact allocates water for beneficial consumptive use to each State
derived from the computed average annual virgin water supply for designated drainage
basins (sub-basins).

In 1959, pursuant to Article IX of the Compact, the RRCA was formed to
administer the Compact. Each State appoints one member to the RRCA, but the RRCA
requires unanimity to take any action.

NCORPE
N32000
95 of 146



Following the formation of the RRCA, the States debated whether the Compact
included ground water in the water supply allocated for beneficial consumptive use.
The States were unabie to resolve this dispute, and in 1997 Kansas filed a motion with
the U.S. Supreme Court for leave to file a bill of complaint against Nebraska claiming
that Nebraska was violating the Compact by permitting excessive pumping of
groundwater. In January 1999, the U.S. Supreme Court granted Kansas' motion.
Although Kansas made no claims against Colorado in its initial complaint, Colorado was
named a party to the suit because it is a signatory to the Compact.

A special master was appointed, and settlement negotiations resulted in a Final
Settlement Stipulation (FSS). In the FSS, the States agreed to (1) dismissal of all
claims against each other with respect to activities or conditions occurring before
December 15, 2002; (2) a moratorium on the construction of all new wells in the basin
upstream of Guide Rock, Nebraska, with certain exceptions listed in the FSS; (3) the
development of a groundwater model to determine stream flow depletions caused by
well pumping and the credit for water imported into the basin; (4) revised accounting
procedures to determine Compact compliance; and (5) a procedure to resolve disputes
relating to Compact administration. The U.S. Supreme Court approved the FSS in
2003.

1.2. Subsection lli.B.1.k of the FSS

Subsection 111.B.1 k of the FSS provides that the moratorium on the construction
of new wells in the basin upstream of Guide Rock, Nebraska, does not apply to wells
acquired or constructed for the purpose of offsetting stream depletions in order to
comply with a State’s Compact Allocations. Subsection I11.B.1.k includes a proviso that
such wells “shall not cause any new net depletion to stream flow either annually or lang-
term.” It further states:

The determination of net depletions from these Wells will be
computed by the RRCA Groundwater Model and included in
the State’s Computed Beneficial Consumptive Use.
Augmentation plans and related accounting procedures
submitted under this Subsection HI.B.1.k. shall be approved
by the RRCA.

1.3. The Republican River Water Conservation District

In 2004, the Republican River Water Conservation District ("RRWCD” or
“District”) was created to assist Colorado in complying with Compact. The RRWCD is
located in northeastern Colorado and includes all of Yuma and Phillips Counties and
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those portions of Kit Carson, Lincoln, Logan, Sedgwick, and Washington Counties that
overlie the Ogallala aquifer. Figure 2 is a map showing the boundaries of the RRWCD
and local groundwater management districts, as well as the approximate location of the
pipeline. Currently, with the exception of approximately 200 acres irrigated by surface
water, virtually all the irrigated acreage in the RRWCD is irrigated with groundwater
from the Ogallala aquifer.

The RRWCD established a water activity enterprise (the RRWCD WAE) as
authorized by Colorado statute and imposed a water use fee on the diversion of water in
the District to raise revenues to assist Colorado in complying with the Compact. The
RRWCD WAE has used revenues from use fees to retire approximately 48,000 acres
that were historically irrigated with groundwater in the District. In addition, revenues
have been used to purchase and lease surface water rights in the District to reduce
beneficial consumptive use in Colorado by approximately 3,000 acre-feet per year.

1.4. The Ground Water Rights for the CCP and the Compact Compliance Wells

In 2009, the RRWCD WAE purchased groundwater rights that will be diverted for
the CCP. These ground water rights are located north of the North Fork of the
Republican River in Colorado and have an aggregate historical consumptive use of
approximately 13,000 acre-feet per year. The RRWCD WAE also acquired easements
for fifteen well sites, collector pipelines, a storage tank, and a main transmission
pipeline, and acquired a parcel of [and for an outlet structure on the North Fork of the
Republican River for the CCP. In 2012, construction of the CCP was completed.

The groundwater rights acquired by the RRWCD WAE for the CCP were
historically used for irrigation in the Republican River Basin in Colorado. The RRWCD
WAE applied to change the use of these groundwater rights and to consolidate them at
eight existing wells (Compact Compliance Wells) to be used to pump groundwater from
the Ogallala aquifer to the North Fork of the Republican River. An additional seven
existing wells will be alternate points of diversion that can be brought into production in
the future as needed. The location of the CCP, including the Compact Compliance
Wells, is shown in Figure 4.

The historical consumptive use of the groundwater rights that will be diverted at
the Compact Compliance Wells is discussed in Section 2.1.1.
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The 15 Compact Compliance Wells have a pumping capacity between 1,500 to
1,800 gallons per minute per well. New motors, pumps and a valve vault with control
and measurement valves have been installed at each well. PVC collector pipelines
connect the wells to a 140,000 gallon storage tank. Water will be delivered from the
storage tank to the North Fork of the Republican River by gravity through 12 miles of
42”7 to 30" diameter pipe at rates up to 40 cfs. At the outlet structure near the river,
water will be discharged through a multiple-orifice valve located in a partially buried
concrete outlet structure, which dissipates the pressure head before the water is
discharged into a rip-rap lined outlet channel and then enters the river.

Surge control and flow measurement have been provided at the outlet structure,
along with a measurement flume located in the outlet channel. The CCP is initially
capable of delivering 15,000 acre-feet per year. However, the capacity of the CCP can
be increased to 25,000 acre-feet per year in the future if additional wells are connected
to the system and additional groundwater rights are acquired.

1.5.  The Arbitrator’s Final Decision

In the Final Decision, the Arbitrator concluded that Kansas had not unreasonably
withheld its consent to the CCP proposal with respect to five of the factual issues. Ata
minimum, the Arbitrator concluded that the CCP proposal was deficient in its current
form because it did not adequately incorporate into a single, integraied proposat all of
the operational details and limits Colorado had described and relied upon at the trial.
However, the Arbitrator concluded that with certain clarifications and revisions
recommended in the Decision, the CCP proposal “represents an appropriate and
necessary augmentation plan that should be approved by the RRCA.” (Colorado
Compact Compliance Pipeline Dispute, Arbitrator's Final Decision (October 7, 2010) at
4)

Following the Arbitrator’s Final Decision, Colorado and Kansas have conducted
additional discussions in an effort to resolve Kansas’ concerns regarding the Colorado
CCP. This revised application incorporates the operational details and limits Colorado
described and relied upon at the 2010 arbitration trial, as well as modifications based on
the Arbitrator’s Final Decision and subsequent discussions with Kansas.

1.6. Project Sponsor of the Colorado CCP — The Republican River Water
Conservation District, acting by and through its Water Activity Enterprise

The RRWCD encompasses approximately 7,761 square miles or about 7.5% of
Colorado’s 104,247 square miles. A map of the RRWCD boundaries is shown in Figure



2. 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 (“CGWC”).

The RRWCD Board of Directors has imposed use fees on the diversion of water
within the District. In 2008, the use fee on the diversion of water for irrigation use was
increased to $14.50 per assessed irrigated acre to pay for the Colorado CCP. There
are approximately 500,500 assessed irrigated acres within the RRWCD subject to the
use fee, and use fees generate approximately $7.3 million per year to repay the CWCB
loan for the Colorado CCP and for other expenses.

The RRWCD WAE uses a portion of the revenues collected from use fees to
purchase and/or lease surface water rights to reduce Colorado’s beneficial consumptive
use and to provide local cost-sharing for federal programs designed fo 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 48,000 irrigated acres have been voluntarily retired in
the basin under CREP and EQIP, or approximately ten percent (10%) of the irrigated
acreage in the basin. RRWCD WAE has submitted to the US. Depariment of
Agriculture for its approval an amendment to the Republican River CREP designed to
retire an additional 30,000 irrigated acres. The RRWCD WAE has committed to provide
local cost-sharing for the amendment. CREP is an important part of the RRWCD's
efforts to implement conservation measures in the basin to reduce ground water
pumping in Colorado to assist in meeting Colorado’s compact obligations. However,
reduction of ground water pumping in Colorado alone is not sufficient for Colorado to
comply with its Compact obligations. Therefore, the RRWCD has constructed the
Colorado CCP.

2.0 PROPOSED AUGMENTATION PLAN AND RELATED ACCOUNTING
PROCEDURES

21. Groundwater Water Rights Acquired for the CCP
2.1.1. The Historical Consumptive Use of the Groundwater Rights

A change of use and a change of well location of ground water rights permitted
under the Colorado Ground Water Management Act requires approval of the CGWC.
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The procedures for changing the use of existing rights to designated ground water
based on historical consumptive use are established in the CGWC’s rules and
regutations,

in 2008, the RRWCD WAE applied to the CGWC to change the use of the
ground water rights acquired for the CCP and to consolidate them at fifteen existing
wells (Compact Compliance Wells) to be used {o offset stream depletions in order to
comply with Colorado’s Compact Allocations, with provision for limited use to revegetate
the lands historically irrigated by the ground water rights. Initially, only eight of the wells
will be used to pump ground water for the Colorado CCP, and seven wells will serve as
backup if additional well capacity is needed. The locations of the 15 wells are shown in
Figure 4 (wells A2 through A8, and BS are the initial wells; wells numbered A1 and B1
through 4, B6, and BY are the backup welis).

The lands historically irrigated by the ground water rights for the CCP are shown
in Figure 3. The average annual historical consumptive use was determined for the
period 1998-2007 from historical cropping records, pumping estimated from power
consumption records and a power coefficient that converts the kilowatt-hours to acre-
feet pumped, irrigated acreage, and climate records. The crop irrigation requirement
was determined using the same procedures used in the RRCA Accounting Procedures.

Nebraska and Kansas previously reviewed the average annual historical
consumptive use calculations for the groundwater rights to be used in the CCP.
Nebraska provided comments and Colorado revised the average annual historical
consumptive use amounts based on Nebraska’'s comments. The Colorado Division of
Water Resources also provided comments, resulting in additional changes to average
annuatl historical consumptive use amounts. The Compact Compliance Wells will cause
no new net depletions because pumping will be limited to the historical consumptive use
of the existing rights.

The final average annual historical consumptive use amounts of the groundwater
rights that were acquired for the CCP have now been determined by the CGWC
pursuant to its rules and regulations, which are shown in Table 1. The CGWC's rules
and regulations limit withdrawals under the groundwater rights that were acquired for
the CCP to the historical consumptive use of the groundwater rights, subject to banking
provisions in the rules. Colorado has incorporated these limits and the provision for
banking in the proposed resolution.
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In areas where a ground water management district (GWMD) has been formed,
the board of directors of the GWMD can prohibit the use of ground water outside the
boundaries of the GWMD. All but one of the ground water rights acquired for the CCP
are located within the Sandhills GWMD, and the RRWCD WAE filed an application with
the Sandhills GWMD for approval to export ground water from the Sandhills GWMD,
and the Sandhills GWMD has approved the export, subject to terms and conditions
contained in its order. A copy of the order is attached as Appendix A.

One ground water right acquired by the RRWCD WAE for the CCP is located in
the Central Yuma GWMD, but the RRWCD WAE has not requested approval of the
Central Yuma GWMD for export at this time and this right is not included in the
proposed augmentation plan at this time.

2.1.2. Additional Terms and Conditions on Pumping from the Compact
Compliance Wells

The Colorado State Engineer has adopted rules and regulations for the
Republican River Basin in Colorado that require measurement of ground water
withdrawals. Totalizing flow meters have been installed on the Compact Compliance
Wells in compliance with the State Engineer's rules and regulations, and pumping from
the Compact Compliance Wells will be measured in accordance with those rules and
regulations and will be provided to the Division of Water Resources for inclusion in the
RRCA Groundwater Model in accordance with Subsection [11.B.1.k of the FSS. Terms
and conditions requiring measurement of withdrawals by tfotalizing flow meters and
including the pumping in the RRCA Groundwater Model are incorporated into the
proposed resolution to approve the augmentation plan and revised RRCA Accounting
Procedures for the CCP.

As a term and condition of the change of the groundwater rights to the Compact
Compliance Wells, the RRWCD WAE agreed that diversions from any individual
Compact Compliance Well shall be limited to no more than 2,500 acre-feet per year.
This limit was included here and in the proposed resolution to address concerns that the
future drawdowns under the CCP operations might be significantly different than the
historical drawdowns.

Colorado proposes that banking of ground water be permitted in accordance with
the CGWC'’s rules and regulations; however, the banking reserve would not override the
provisions for calculating the Projected Delivery or the minimum annual delivery of
4,000 acre-feet in the proposed resolution. Under the CGWC’s rules and regulations,
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the RRWCD WAE can be authorized to use a three-year banking reserve, which would
allow the RRWCD WAE to initiate a banking reserve for consumptive use water that is
not pumped, subject to limits in the CGWC's rules and regulations. The amount of
water in the banking reserve is then available for withdrawals in future years, but the
banking reserve is limited to an amount equal to three times the difference between the
maximum annual permitted appropriation and the average annual historical withdrawal.

For the CCP groundwater rights, the banking reserve would be limited to 30,996
acre-feet (23,391 ac-ft — 13,059 ac-ft x 3), but the amount that could be withdrawn in
any year is limited to the maximum annual appropriation of 23,391 acre-feet per year.
However, the physical limitations of the pipeline and wells itself provide for a maximum
ability to divert 25,000 acre-feet per year. Further, while that much could be
theoretically withdrawn from the banking reserve in any year, Colorado agrees that the
Augmentation Water Supply Credit will be limited as set forth in paragraph 3 of the
resolution.

2.2. Proposed Augmentation Plan and Related Accounting Procedures

Groundwater pumped by the Compact Compliance Wells will be delivered
through collector pipelines to a storage tank and then by a main pipeline to the North
Fork of the Republican River a short distance upstream from the streamflow gage at the
Colorado-Nebraska state line (USGS gaging station number 06823000, North Fork
Republican River at the Colorado-Nebraska State Line). The locations of the Compact
Compliance Wells, the collector pipelines, and the main pipeline are shown in Figure 4.

Colorado’s proposed revisions to the RRCA Accounting Procedures for the CCP
provide that the discharges from the CCP will be measured at the outfall structure and
subtracted from the gaged flow of the North Fork of the Republican River to calculate
the Augmentation Water Supply Credit to the North Fork of the Republican River in
Colorado. The proposed revisions to the RRCA Accounting Procedures further provide
that the amount of the discharge to the North Fork of the Republican River from the
CCP will be the Augmentation Water Supply Credit for the purpose of offsetting stream
depletions to the North Fork of the Republican River to comply with Colorado’s Compact
Allocations.

2.3. Operation of the Compact Compliance Pipeline

Based on the delivery schedule agreed to with Nebraska and discussions with
Kansas, the CCP will be operated as follows:

NCORPE
N32000
102 of 146



1. Accounting for deliveries will start January 1 of each year.

2. Colorado will begin deliveries on January 1 and will make a minimum annual
delivery of 4,000 acre-feet during the months of January through March.

3. Colorado will calculate and provide notice to the Kansas and Nebraska RRCA
Members by April 1, of the Projected Delivery as provided in the Colorado
resolution. Unless Colorado determines by April 1 that it will not be able to
deliver additional required augmentation water in QOctober through December,
Colorado shall stop deliveries at the end of March. If Colorado anticipates that
deliveries in the months of November and December will not be sufficient for
Compact compliance, Colorado will maximize deliveries first in January, then
sequentially in the months of February, March, and April. Deliveries will he made
in May only if there is reason to believe that additional deliveries in the months of
October through December will not be sufficient for Compact compliance.

4. No later than September 1%, Colorado will gather provisional hydrologic data for
the months of January through August of the same year and will estimate the
amount of deliveries needed for Compact compliance for the remainder of the
year after accounting for the deliveries earlier in the year. Colorado will then
maximize any additional water deliveries first in the month of December, then
sequentially in November, and October.

Because the final accounting for determining Compact compliance is not done
until after the compact year is completed and because Colorado’s allocations and
computed beneficial consumptive use are dependent upon such factors as runoff, the
amount of pumping, precipitation, and crop evapotranspiration, Colorado cannot know
the precise amount of augmentation water that will needed in any given year. However,
because Compact accounting is done on a five-year running average, Colorado will
know the accounting for the previous four years and will know whether there is a deficit
in the prior four years that will need to be made up in the coming year in addition to the
delivery required for the coming year.

Colorado has agreed to make a minimum annual delivery of 4,000 acre-feet from
the CCP and, assuming there is no deficit to be made up, will deliver the 4,000 acre-feet
in January, February, and March. Colorado will then collect preliminary data for
Compact accounting for the current year and, by no later than September 1, will update
the projected delivery required for the remainder of the year. If additional deliveries are
required, Colorado will then schedule them in October, November, and December. |If
there is a deficit to be made up, Colorado will determine if additional deliveries need to
be made in April or May in addition to deliveries that will be made in October,
November, and December. In the first years of operation, Colorado will have a large
deficit; however, deliveries are limited by the historical consumptive use of the
groundwater rights for the CCP. Thus, the maximum amount of water that Colorado
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could deliver in the first four years of operation of the CCP is approximately 13,000
acre-feet per year, or a maximum of 52,000 over the four year period. Even assuming
these deliveries resulted in Colorado having no deficit at the beginning of the fifth year,
Colorado would still be obligated to deliver a minimum of 4,000 acre-feet in the fifth
year. By September 1, most of the irrigation pumping during the year is completed and
preliminary data are available for the portion of the year that is most critical in
determining beneficial consumptive use. Thus, no later than September 1, Colorado
can update the earlier Projected Delivery and produce a better estimate of the Projected
Delivery that will be required for the year, and this method of operating the CCP and the
minimum delivery of 4,000 acre-feet per year are intended to avoid large over or under
deliveries in any given year. The provision for a minimum delivery of 4,000 acre-feet
per year is also designed to address concerns that Colorado would make large over-
deliveries in wet years and no deliveries in dry years.

As with the operation of any facility of this size, operational and structural
problems could prevent the CCP from operating in the precise manner described above,
but Colorado has agreed to consult with Nebraska prior to December 31 of the year
preceding the scheduled deliveries and Colorado and the RRWCD WAE together have
agreed to consult with Nebraska as needed to coordinate the timing and volume of
deliveries to the North Fork of the Republican River.

2.4. Proposed Revisions to the RRCA Accounting Procedures and Terms and
Conditions for Operation of the CCP

Colorado’s proposed revisions to the RRCA Accounting Procedures are attached
to the proposed RRCA resolution. For the CCP, Colorado proposes that the Computed
Beneficial Consumptive Use of the Compact Compliance Wells, specifically the ground
water impacts of these wells upon the stream system, will be determined by use of the
RRCA Groundwater Model as the difference in streamflows using two runs of the
model, as specified Section H1.D.1 of the RRCA Accounting Procedures and Reporting
Requirements. Terms and conditions on pumping from the Compact Compliance Wells
are discussed in Sections 2.1.1 and 2.1.2.

The ground water pumped by the Compact Compliance Wells will be delivered to
a storage tank by collector pipelines and then delivered by the main transmission
pipeline to the North Fork of the Republican River through an outfall structure located a
short distance upstream from the streamflow gage at the Colorado-Nebraska state line
(USGS gaging station number 06823000, North Fork Republican River at the Colorado-
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Nebraska State Line). Discharges from the Colorado CCP will be measured by a
Parshall flume at the outlet structure.

Colorado's proposed revisions to the RRCA Accounting Procedures provide that
these discharges will be subtracted from the gaged flow of the North Fork of the
Republican River to calculate the Annual Virgin Water Supply and that the discharges to
the North Fork of the Republican River from the Colorado CCP will be credited against
depletions in the North Fork sub-basin for purposes of demonstrating sub-basin
compliance with Compact Allocations. Likewise, Colorado’s proposed revisions to the
RRCA Accounting Procedures provide that these discharges will be the Augmentation
Credit for the purpose of offseiting stream depletions to comply with the State of
Colorado’'s Compact Allocations and shall be counted as a credit/offset against the
Computed Beneficial Consumptive use of water allocated to Colorado.

3.0 NEED FOR THE CCP

Although the RRCA has not approved the final accounting for all of these years,
the approximate amount that Colorado exceeded its Compact allocations for the years
2003-2008 is shown in Figure 5. Figure 6 shows the components of Colorado’s
average annual computed beneficial consumptive use for the years 2003-2007. As
shown in Figure 6, stream depletions from groundwater pumping are the largest
component of Colorado’s average annual computed beneficial consumptive use.

Figure 7 shows a projection of the annual amounts Colorado’s statewide
Compact allocation is exceeded for two scenarios, with current pumping and eliminating
all pumping. As shown in the graph, Colorado’s computed beneficial consumptive use
exceeds Colorado’s Statewide Compact allocations 25 years in the future even when all
pumping is eliminated.

Figure 8 shows how Colorado can achieve Compact compliance with the CCP.
In addition to the CCP deliveries, Figure 8 shows the effect of other actions Colorado
and the RRWCD WAE have or could take to assist with Compact compliance. The
projection of the amounts Colorado’'s Compact allocation is exceeded with current
pumping is the same as shown on Figure 7. The annual bars on Figure 8 show the
effects of 1) the elimination of beneficial consumptive use from irrigation with surface
water rights, 2) draining Bonny Reservoir to eliminate the beneficial consumptive use
resulting from evaporation of water stored in the reservoir and seepage losses to the
Ogallala Aqguifer, and 3) the operation of the CCP. Colorado can achieve Compact
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compliance under the projection made for this scenario with the combination of actions
shown in Figure 8. However, as shown in Figure 7, Colorado cannot achieve Compact
compliance in the next 25 years without the CCP, absent a dramatic change in the
hydrology of the basin in Colorado.

The State of Colorado exceeded its compact allocation by approximately 11,000
ac-ft/yr for period of 2003-2007. In order to comply with Colorado’s Compact
Allocations, the RRWCD WAE has purchased ground water rights that were historically
used for irrigation in the Republican River Basin in Colorado and has constructed the
Colorado CCP to deliver ground water pumped under these rights to the North Fork of
the Republican River through an outlet structure located a short distance upstream from
the Colorado-Kansas State line. This is the stream gage location where the Virgin
Water Supply of the North Fork and Colorado stream depletions on the North Fork are
calculated under the RRCA Accounting Procedures.

The Compact Compliance Wells are located in the area of the Ogallala Aquifer in
Colorado that has the greatest saturated thickness. The wells typically have 250 to 300
feet of saturated thickness. The well field is also located in the sand hills region of
Colorado, which has the highest recharge rates of any location in the Republican River
Basin in Colorado. The location of the Compact Compliance Wells was selected to
ensure a long-term water supply as water levels decline.

4.0 CLARIFICATIONS AND REVISIONS TO ADDRESS THE ARBITRATOR’S
2010 FINAL DECISION

During the 2010 arbitration, Kansas raised eight deficiencies in the Colorado
CCP proposal (“Colorado’s Proposal”), which were addressed by the Arbitrator in the
Final Decision. The objections were: (1) the augmentation water to be delivered to the
North Fork of the Republican River was not included in the RRCA (*“Republican River
Compact Administration”) Groundwater Model; (2) the Colorado Proposal did not
address Colorado’s failure to meet the sub-basin non-impairment requirement in the
South Fork sub-basin; (3) the limitations set forth in the Colorado Resoiution were
insufficient to require augmentation deliveries on a reliable basis and left those
deliveries to Colorado’s discretion; (4) the Colorado Proposal lacked “temporal limits”,
(5) the States had not conducted a detailed review of Colorado’s proposed changes to
the RRCA Accounting Procedures; (6) Colorado’'s “catch-up” provisions were
inadequate; (7) Colorado had not explained the reasons for adding language to the
Resolution that would allow future augmentation deliveries to increase to 25,000 acre-
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feet per year; and (8) Colorado and Nebraska had refused to disclose the terms of their
stipulated agreement.

The following sections respond to the Arbitrator’s rulings.

5.0 Responses to Kansas’ Objections Noted in Arbitrator’s Final Decision

5.1. Kansas’ Objection Number 1; The Colorado Proposal Did Not Include the
Augmentation Water in the RRCA Groundwater Model

Kansas' first objection to Colorado’s Proposal was that the augmentation water to
be delivered to the North Fork of the Republican River was not included in the RRCA
Groundwater Model.

The States were in agreement that pumping from the Compact Compliance Wells
would be included in the RRCA Groundwater Model to determine the net depletions
from these wells, but disagreed on whether the RRCA Groundwater Model should be
informed of the water delivered from the CCP. The Arbitrator reviewed Kansas' and
Colorado’s positions and noted that the expert evidence provided by Kansas had
demonstrated that use of the CCP would result in an increase in negative pumping
impacts and had raised a related issue regarding the treatment of transit losses
between the point of discharge and Swanson Reservoir. The Arbitrator concluded that
it was reasonable for Kansas to insist that such impacts be considered in calculating the
amount of augmentation credit, whether by use of the RRCA Groundwater Model or
through some other approach.

Based on further discussion with Kansas, Colorado proposes that Colorado be
given 100% credit for CCP deliveries as an offset to stream depletions to the North Fork
of the Republican River, provided the deliveries are in compliance with the other terms
and conditions of the resolution, and that the CCP deliveries be included in all runs of
the RRCA Groundwater Model (including the “Colorado Pumping” and the “No Colorado
Pumping” runs used to determine stream depletions), as shown in the proposed
revisions to the RRCA Accounting Procedures.

5.2. Kansas’ Objection Number 2: The North Fork Credits Should be Limited to
Protect Kansas®’ Allocation in the South Fork Sub-basin

Kansas' second objection to Colorado’s Proposal was that it would allow
Colorado to replace its South Fork overuse on the North Fork for purposes of
determining Compact compliance with sub-basin aliocations.
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The Arbitrator concluded that, at a minimum, the CCP proposal as presented for
the arbitration did not clearly describe the specific limitation Colorado acknowledged
was intended with respect to providing sub-basin credit only in the North Fork sub-basin
and that the proposal should be clarified. She also recommended that the amount of
augmentation credit approved for the North Fork, and subsequently applied to the
determination of Statewide compliance, should be reasonably tied to the amount of
estimated overuse in the North Fork.

Colorado’s proposed revisions to the RRCA Accounting Procedures have
clarified that augmentation deliveries to the North Fork from the Pipeline will be credited
only against stream depletions in the North Fork sub-basin in Table 4A of the RRCA
Accounting Procedures and will not be credited against stream depletions in the South
Fork of the Republican River. (Table 4A is used to determine Colorado’s compliance
with the sub-basin non-impairment requirement.)

Kansas also objected to Colorado’s CCP Proposal because it did not address the
sub-basin non-impairment requirement on the South Fork of the Republican River. To
address Kansas’' concern about Colorado's compliance with the South Fork sub-basin
non-impairment requirement, the Colorado State Engineer ordered Bonny Reservoir to
be drained and has proposed revisions to the RRCA Groundwater Model accounting for
Bonny Reservoir. That proposal and a resolution are before the RRCA
contemporaneously with the CCP proposal and resolution.

5.3. Kansas’ Objection Number 3: The Operational Limits in Colorado’s
Proposal Are Insufficient

Kansas’ third objection to Colorado’s Proposal was that the limitations set forth in
the Colorado Resolution were insufficient to require such deliveries on a reliable basis
and instead left those deliveries to Colorado’s discretion.

The Arbitrator reviewed Kansas’ concerns and Colorado’s responses concerning
operation of the CCP and concluded, at a minimum, that the specific additional
operation details should be integrated intc a single, unified CCP Proposal and that
clarification was also needed regarding substantive standards and operational limits in
response to the questions raised by Kansas.

Colorado has revised the Colorado Proposal regarding the operational details
and limits for projected deliveries based on the Arbitrator’s recommendations.
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There was little or no disagreement between Kansas and Colorado on the basic
procedure that would be used to estimate the projected Pipeline deliveries each year.
The status of Colorado’s compliance with its allocations in the prior four years would be
considered and a projection would be made of the amount of the deliveries required for
the current year. The status of Colorado’s compliance over the prior four years will be
more or less known at the beginning of the current year (although the final accounting
for the prior four years will not have been completed). The more difficult problem is
making a projection of the deliveries required for the current year because Colorado’s
allocations and computed beneficial consumptive use are not known at the beginning of
the year and are determined by the hydrology during the year.

To address concerns that Colorado would over-deliver a large amount of
augmentation water in one year and then little or no augmentation water in the
succeeding four years, Colorado agreed to make a minimum annual delivery of 4,000
acre-feet. By April 1, Colorado will make a projection of deliveries for the year based on
any deficit from the prior four years and the minimum annual delivery of 4,000 acre-feet.
No later than September 1%, Colorado will gather provisional hydrologic data for the
months of January through August of the year and will update the estimate of the
amount of deliveries needed for Compact compliance for the remainder of the year after
accounting for the deliveries earlier in the year. These operational details are
incorporated into the revised Colorado resolution.

Colorado had proposed a limit on the augmentation water supply credit based on
a “Projected Delivery.” Colorado has revised how the Projected Delivery will be
estimated consistent with the presentation during the 2010 arbitration.

5.4. Kansas’ Objection Number 4: The Colorado Resolution Lacked “Temporal

Limits”

Kansas objected to the Colorado CCP Proposal because it did not include
“temporal limits”. Kansas asserted that the Ogallala aquifer of eastern Colorado, which
is the source of augmentation supply for the CCP, is finite and exhaustible and is not
sustainable at current rates of water level declines. Colorado asserted that water level
declines in the area would diminish in the future as irrigated lands at the edge of the
aquifer went out of production and that the CCP would have an indefinite life span.

The Arbitrator reviewed both States’ positions and concluded that some type of
time limit or periodic review should be included and recommended that an initia
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approval for a period of 20 years would be appropriate and should include provisions for
on-going periodic review with assurances that the CCP may continue in operation
unless there is a substantial change in basin conditions demonstrating the
augmentation plan is not sustainable.

Colorado has incorporated the Arbitrator's recommendation for an initial 20-year
approval after the CCP begins operation and pericdic review every 20 years thereafter,
with the provision that the CCP may continue in operation unless there is a substantial
change in basin conditions demonstrating that the augmentation plan is not sustainable.

5.5. Kansas’ Objection Number 5: Colorado’s Proposed Changes for the RRCA
Accounting Procedures Were Incompiete and Required Further Review

Kansas asseried that the States had not conducied a detailled review of
Colorado’s proposed changes to the RRCA Accounting Procedures.

The Arbitrator concluded that the specific changes Colorado had proposed to the
RRCA Accounting Procedures were complete for the purposes of implementing the
CCP Plan as proposed, but that further changes would be needed fo incorporate
recommended changes in order to allow for final approval.

Colorado has revised the proposed changes to the RRCA Accounting
Procedures based on the Arbitrator's recommendations and further discussions with
Kansas, and Kansas will have an opportunity to review them before action is taken by
the RRCA on Colorado’s proposed resolution.

5.6. Kansas’ Objection Number 6: Colorado’s Proposed “Catch-Up” Provisions
Were Unreasonable

Kansas expressed concern that the “catch-up” provisions Colorado had proposed
had not been the subject of any sustained discussion among the States prior to the
arbitration and were not reasonable.

The Arbitrator concluded that there was nothing inherenily wrong with the
methodology Colorado had developed for determining projected deliveries and for
making subsequent adjustments in the following vear to reflect its actual compliance
obligations, but said that the essence of Kansas' objection to the so-called “catch-up”
provisions was its underlying concern about the potential for under- or over-deliveries
under the augmentation plan. The Arbitrator concluded that the CCP proposal was
deficient in its current form because it did not adequately incorporate into a single,
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integrated proposal all of the operational details and limits that Colorado had described
and relied upon at trial, including the “catch-up” provision,

Colorado has revised the Colorado resolution based on the Arbitrator's
recommendations to include a required minimum delivery to address concerns
regarding the potential for under- or over-deliveries under the augmentation plan.

5.7. Kansas’ Objection Number 7: Colorado’s Proposed Expansion of its

Augmentation Plan Was Unreasonable and Must Be Separately Approved
by the RRCA

Kansas expressed concern that the proposed Colorado resolution would allow its
augmentation to increase to 25,000 acre-feet per year, which was far greater than the
amount by which Colorado had exceeded its Compact Allocation. Kansas insisted that
any plans 1o expand the water supply must be separately approved by the RRCA.

Paragraph 6 of the previously proposed Colorado resolution provided that
Colorado could acquire additional groundwater rights to be pumped through the
Compact Compliance Wells upon the terms and conditions of the resolution; however, it
required Colorado to file a notice identifying the additional groundwater rights and gave
RRCA members sixty days from the notice to object to the addition of groundwater
rights. If there was an objection, the notice would be treated as an application for
approval of an augmentation plan.

The Arbitrator concluded that the approach proposed by Colorado offered
essentially the same procedural safeguard that Kansas asserted was lacking and that
the Colorado plan was sufficient in this regard and no further changes were needed.

While the Arbitrator concluded that no further changes were needed, Colorado
has revised its proposal regarding the addition of additional groundwater rights based
on further discussions with Kansas (see Resolution, [ 11).

5.8. Kansas’ Objection Number 8. Colorado and Nebraska’s Refusal fo

Disclose the Terms of a Stipulated Agreement was Unreasonabie and
Required that the CCP be rejected

Kansas asserted that Colorado and Nebraska's refusal to disclose the terms of a
stipulated agreement was unreasonable and required that the CCP be rejected.

The Arbitrator concluded that the refusal by Colorado and Nebraska {o disclose
the terms of the stipuiated agreement did not mandate that the CCP proposal be
rejected and that in the absence of a motion to compel production of the document, it
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was not necessary to deal directly with this issue in the arbitration proceedings. This
issue is now moot because the stipulated agreement has been produced to Kansas.

5.9. Revised Colorado Resolution

The revised resolution for the RRCA to approve the Colorado CCP is submitted
contemporaneously to the RRCA with this Application,

6.0 ENGINEERING ANALYSIS FOR THE COLORADO COMPACT COMPLIANCE
PIPELINE

At the present time, Colorado has estimated that at least 4,000 acre-feet of water
per year needs to be supplied by the Colorado CCP to meet Colorado’s Compact
statewide allocation, and Colorado has agreed with Nebraska that it will make a
minimum delivery of 4,000 acre-feet during the months of January through March. The
other terms agreed to be Colorado and Nebraska are set forth in the Joint Notice of
Stipulation filed in the arbitration before Martha Pagel, Arbitrator. A copy of the Joint
Notice of Stipulation is attached as Appendix B.

The initial capacity of the main transmission pipeline is 3,000 acre-feet per
month.

Second, to address Kansas' concern that the CCP proposal would allow
Colorado to replace South Fork overuse with augmentation flow delivered to the North
Fork for purposes of determining Compact compliance with sub-basin allocations, the
Colorado State Engineer has ordered Bonny Reservoir to be drained to reduce
Colorado’s hbeneficial consumptive use in the South Fork sub-basin.

6.1. Water Quality

All of the streamflow in the North Fork of the Republican River, with the exception
of occasional rainstorm events, is derived from ground water inflow from the Ogaltala
Aquifer. The Colorado CCP will deliver ground water from the Ogallala aquifer to the
North Fork of the Republican River at an outlet structure a short distance upstream from
the Colorado-Nebraska State line. Table 2 represents the ground water quality of the
Ogallala aquifer relative to the water quality standards for the North Fork of the
Republican River, as published by the Colorado Water Quality Control Commission.
The water quality of the Ogallala Aquifer meets or exceeds drinking water standards.
Thus, the water quality of ground water for the Republican River Compact Compliance
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NCORPE
N32000

112 of 146



Pipeline is appropriate for delivery to the North Fork of the Republican River to offset
stream depletions.

6.2. Colorado CCP Design and Construction

The RRWCD WAE contracted with GEI Consultants to prepare a preliminary
feasibility study for the design of a compact compliance pipeline. The $50,000 study
was completed in January of 2008. Based on the recommendations in the preliminary
report, the RRWCD WAE contracted with GEl Consultants to proceed with the final
design of the Colorado CCP. The final design was completed in 2008, and construction
of the Colorado CCP was completed in 2012.

The well field to pump ground water consists of 8 wells numbered A2 through A8
and B5 as shown in Figure 4. The design of the Colorado CCP allows for an additional
7 wells numbered A1, and B2 through B4, B6, and BY in Figure 4 to be connected as
needed. The RRWCD has agreed that pumping from any individual Compact
Compliance Wells will not exceed 2,500 acre-feet per year, and this limitation was
incorporated into the Colorado Ground Water CGWC’s approval of the change of the
ground water rights,

Water pumped from the individual wells is collected in a series of collector
pipelines that vary in size from 12" to 24.” The water is then conveyed to a 140,000
gallon re-regulating storage tank. The storage tank provides reserve capacity allowing
the main pipeline to operate for 11 minutes at two-thirds capacity with no inflow to the
tank from the well field. The storage tank also provides protection of the main pipeline
from surges and negative pressures that could develop if the main pipeline were
connected directly to the well field collection system.

From the storage tank water flows by gravity through the main transmission
pipeline approximately 12.7 miles to the North Fork of the Republican River. The
alignment of the pipeline is shown on Figure 4.

Releases from the tank are regulated by a discharge valve located at the end of
the transmission pipeline, and an electromagnetic flow meter is located just upstream of
the discharge valve. The electromagnetic flow meter readings may be used in
conjunction with turbine flow meters at each supply well to monitor the pipeline for
leakage. A SCADA system is used to monitor and operate the wells and pipeline. The
main transmission pipeline is designed so that additional wells may be added to the
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project to increase the pipeline capacity to approximately 25,000 acre-feet per year. The
pipeline is buried with minimum cover of three feet above the crown of the pipe. Access
manholes, air release valves, and drain valves have been provided at appropriate
locations along the pipeline.

The Colorado CCP was tested in 2012, and is currently functional and capable of
delivering water; however, the water rights for the CCP are currently under lease for
irrigation use. Therefore, deliveries will not begin until January 2014 at the earliest.

7.0 REQUEST FOR APPROVAL

The State of Colorado on behalf of the RRWCD WAE requests that the RRCA
approve the revised augmentation plan and related accounting procedures for the
Colorado CCP described above under Subsection 1.B.1.k of the Final Settlement
Stipulation. A proposed resolution for approval of the Colorado CCP that incorporates
terms and conditions consistent with the State of Nebraska's approval of the Colorado
CCP Project and revisions based on the Arbitrator's Final Decision and discussions with
Kansas is submitted contemporaneously to the RRCA with this Application. Because
Colorado’s compliance with the sub-basin non-impairment requirement in the Final
Settlement Stipulation (Art. IV.B) for the South Fork of the Republican River was raised
by the State of Kansas as an issue during the 2010 arbitration, the Colorado State
Engineer ordered Bonny Reservoir to be drained to reduce the beneficial consumptive
use charged to Colorado under the RRCA Accounting Procedures so as not to impair
the ability of Kansas to use its South Fork sub-basin allocation within the South Fork
sub-basin. To properly reflect the change in operation of Bonny Dam and Reservoir,
Colorado is separately submitting a proposed resolution to change the representation of
Bonny Reservoir in the RRCA Groundwater Model.
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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

Classifications:

Aquatic Life -~ Cold Water 1 N/A
Recreation -- 1a N/A
Water Supply — Agriculture N/A

Physical and Biological Standards:

Dissclved Oxygen = 6.0 mg/l

0.210 8.6 mg/l; 50% > 5.4 mg/l

pH=6.5-9.0

7.0-79

Fecal coliforms = 200/100 mt

E Coli = 126/100 ml

Inorganic Standards:

Ammonia (acute) = Table Valug Standard (TVS)

Ammonia (chrenic) = 0.02 mgft

0.01 to 0.244 mg/l; 50% < 0.015 mg#t

Chlorine (acute) = 0.019 mg/l

Chlorine {chronic) = 0.011 mg/l

Cyanide = 0.005 mg/l

Suifide = 0.002 myg/l

Boron = 0.75 mg/l

Dissolved boyon: 20 — 130 g/

Nitrate NO, = 0.05 mg/l

<0.01 mg/l

Nitrate NO3 =10 mg/t

1.110 8.9 mg/t

Chloride = 250 mg/l

1.4 10 28.5 mg/l

Sulfate = 250 mg/l

5.510 95.7 mg/l

Total Dissolved Solids = 500 mg/l

219 to 461 mg/l

Metal Standards:

Arsenic (acute) = 50 pg/l (total recoverable)

Digsolved arsenic: <5-12 ug/l

Cadmium {acate) = TVS {trout)

Cadmium {chronic) = TVS

Trivalent Chromium (acuie) = 50 pg/l (total)

Hexavalent Chromium (acute/chronic) = TVS

Copper {gcute/chronic) = 1.3 mg/l

Dissolved copper: <5-35 g/l

Iron (chronic) = 300 pg/l

Dissolved iron: <3-60 pg/l

Iron {chronic) =1000 ug/l (total recoverable)

Lead (acute/chronic) = TVS (dissolved 15ug/l)

Dissclved lead <5 ug/l

Manganese (acute/chronic) = TVS (dissolved 50ugH)

Dissclved manganese <3-40 ugh

Manganese (chronic) = WS (dissolved)

Mercury (chronic) = 0.01 ug# (total)

Nickel (acute/chronic) = TVS

Selenium(acute/chronic) = TVS {dissolved 50 pgt)

Dissolved selenium: <5 pgll

Silver (acute) = TVS

Zinc (acute/chronic) = TVS

Dissolved Zinc < 5-124 ugh

Notes:

1. Stream classifications and water quality standards cbtained 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 — 1988) or from COPHEMWQCC ~ Colorado Primary Brinking 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),

Page 15 of 21
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Average Annual Consumptive Use (ac-ft/yr)

Figure 6
Components of Historical Consumptive Use In Colorado
{Average for 2003-2007)
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Figure 7

Projected Compact Compliance under Current Pumping and No Pumping
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Note: The current pumping conditions projection assumes projected pumping conditions are equat to the average pumping for the 1999-2008 period and
the precipitation recharge is equal to the 1918-2008 average. The amount the compact allocation is exceeded is based on the average value for the 2003-
2007 period and does not reflect the 2,500 ac-fiyr reduction in Colorado's consumptive use from the surface water rights purchased by Colorado.
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Figure 8
Projected Compact Compliance with Compact Compliance Pipeline in

Operation
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Note: The current pumping conditions projection assumes projected pumping conditions are equal to the average pumping for the 1998-2008 period and the
precipitation recharge is equal to the 1618-2008 average. The amount the compact allocation is exceeded under current pumping conditions is based on the
average value for the 2003-2007 period and does not reflect the 2,500 ac-ftfyr reduction in Colorado's consumptive use from the surface water righis
purchased by Colorado.



Appendix A

SANDHILLS GROUND WATER MANAGEMENT
DISTRICT

CONCERNING THE EXPORT APPLICATION Q)
TR REPUBLICAN RIVER WATER
CONSERVATION DISTRICT, acting by and through its
WATER ACTIVITY ENTERPRISE

FINDINGS OF FACT, CONCLUSIONS OF LAW, AND DECISION

This matter came on foy hearing on January 24, 2012, belore the Bouard of Direclors
{"Board™) of the Sandhills Ground Water Management Distriet ("CWMD™ or "District™) on the

application of the Republican River Water Conservation Distriet. acting by and through its Water

Activity Enterprise ("RRWCD™). 1o use ground water outside the boundaries of the Sandhills
GWMD.

Having considered the application and the evidence presented, the Sandhills GWMD
Board makes the following findings of [act. conclusions of law, and decision:

1. The RRWCD initially submitied a letter dated Febraary 23, 2008, o the Board
requesting authorization and approval to use ground water under specified ground water rights
outside the boundaries of the District for the sole purpose of offsetiing stream depletions 1o the
Republican River and its tributaries in order 1o comply with the State of Colorado™s allocations
under the Republican River Compact ("Compact™) and the Finad Serlement Stpulation (*FS8™)
in Kunsay v. Nebraska and Colorado. No. 126, Original (.S, Supreme Court), RRWCD Lixh. 1,
The RRWCD requested o hearing on s request at the Board™s carliest convenience, .

2, At that ime of the initial vequest, the RRWCD had entered imo an agreement to
purchase uround water rights in the District, had applied for & 360 million Joan [rom the
Colorado Water Conservation Board ("CWCE™) to purchase the ground water rights and (o build
a pipeline to deliver ground waler from existing wells in the District o the North Fork of the
Republican River ("Pipeline project™) and had liled applications with the Colorado Ground
Water Commission ("Commission™) o change the use of the ground water rights to be purchased
to Campact Compliance wells and bad requested a varianee from certain Commission Rules to
consolidate the wells 10 reduce the cost ol construeting and operating the Pipeline project.
RRWCH ixh, 1.

~

the Colorado Ground Water Management Act {Act™y and has the powers provided in the Act. §
37-90-101 through 135. C.R.S.

shehicntbdistrictsiaulinis tnmduarwed - expon mahing - 3212 tinatdialg doss ]

3. The District is a ground waler management district formied under the provisions ol
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o, Section 37-9G-130(230, C.R.S., of the Aet provides that the District has the
authority w regulate the use, control, und conservation of the ground water of the Distriet
covered by anyv well permit. including the authority “[t]o prehibit. after affording an opportunity
Tor a hearing before the board of the Tocal districtand preseatation of vvidence, the use of ground
water outside the boundaries of the district where such use materialty affects the rights acquired
by permit by any owner or operator of land within the district.”

3. At the ime of the RRWCD's February 28, 2008 initial request, the Board had
adopted Rules, Regulations, and Guidelines ("Rules™). which included a rule prohibiting removal
of pround water from the District unless authority is first obtained from the Board aflera
hearing. District Rule 3. The Board did not hold a hearing on the RRWCD s initial export
request al that iime because thie RRWCD did sot know the credit that Colorado would reeeive for
the Pipeline deliveries o offsel strean depletions under the Compact, and the RRWCH agreed o
posipone the hearing unti! more was known about Lhis issue,

0. The Stules of Kansas, Nebraska, and Colorado entered into the FSS us of
December 15, 2002, 10 resolve pending litigation in the U.S. Suprame Court regarding the
Compact, RRWCD Exh. 7at p. 4. The Special Master and the U5, Supreme Court
subscquently approved the FSS. Kansas v. Nebraska and Colorado, 538 U.S. 720 (2003). In
Subsection HLA of the FSS, the Stales of Kansas. Nebraska, and Colorado adopted a moratorium
on new wells, with certain exceptions set forth in subsection 1.8 of the FSS.

7. Subsection 111L.B.1.K of the FSS provides that the moraterium shall not apply 10
wells acquired or constructed by o State for the sole purpose of ofTsetting stream depletions in
order to comply with its Compact allocations, provided that such wells shall not cause any new
net-depletion 1o stream flow cither annually or jong term. Subsection LB LK further provides
that avgmentation plans and related accouming procedures unduer this subsection shall be
approved by the Republican River Compact Administration ("RECA™) prior to implementation,

8. In March, 2008. the State of Colorado and the RRWCD submited an application
1o the RRCA secking approval ol an angmentation plan and related changes 1o the RRCA
Accounting Proeedures for the Pipeline project, which provided that Colorado would receive
100% credit for Pipeline deliveries to the North Fork of the Republican River wo olfset stream
depletions.

Y. In August, 2009, Calorado submitted a proposed resolution Lo the RRCA 10
approve an augmentation plan and related changes to the RRCA Accounting Procedures for the
Pipeline projeet.

10. At the RRCA annual meceling in August, 2009, the Kansas and Nebraska RRCA
members voted against Colorado’s proposed resolution, and Colorado initiated non-binding
arbitration pursuant 1o the FSS, RRWCD Exh. 9 at 2.

11 Belore the arbitration hearing. Colorade and Nebraska entered in 1o a stipulation
i which Nebrasky agreed to support Colorado’s Pipeline resohution, subject 1o terms concerning
the operation ol'the Pipeline project. RRWCD Lixh, 8 RRWCD Bixh. 9 a1 2.

-2
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12. Following a hearing in July, 2010, the Arbitrator selected by the States issuced a
Final Deeision on the Pipeline project dispute on October 7, 2010, in which the Arbitrator
conciuded that Kansas had not arbitrarily withheld its approval of the Pipeline project, but also
concluded that the Pipeline project, in general. provided a reasonable and necessary approach for
meeting Colorado’s Compact obligations and, with the changes recommended in the Final
Decision, stated that the Pipeline project should be approved. RRWCD Lxh, 9 atpp. 21-22,
Colorado and Kansas disagreed as 1o whether the RRCA ground water model should be used 1o
calenlate the credit that Colorade would receive for the Pipeline deliveries, The Arbivator
agreed that the expert evidence provided by Colorado was convineing in demonstrating thal
discharge {rom the Pipeline can and should be measured. rather than modeled, but concluded that
the expert evidence provided by Kansas demonstrated that the Pipeline would resultin an
increase in Tnegative pumping impacts.” and thereby provide a long-term additional benefit 1o
Colerado 10 the detriment of Kansas. Jd. at 10, The Arbitritar recognized possible options, and
recommended a 10% reduction in eredit for Pipeline deliveries as a reasonable reflection of the
petential impact based on scasonal defiveries. Al at 1]

13, Because of a concern that the Colorado Legislaure would take the CWCB loan
[unds for the Pipeline project for ather purposes because of budget shortlalls, the RRWCD Board
al Directors preceeded with the purchase of the ground water rights for the Pipeline project.
which was completed on June 19, 2009, RRWCD Exh. 10, and construction of the Pipeline

-

project, which began in Septermber, 2001 RRWCD Exh, 13,

N In 2011, the Board proposed an additional rule to supplement the Disiriet’s
existing Rule 17, to add more detailed procedural requirements to clarily how export applications
would be processed by the Distinet

15, On August 16, 200 ), insccordance with proposed Ruje 174, the RRWCD
submitted an application for export of water {export application”™). an engineering report
prepared by Slatiery & Hendrix ngincering L1LC in support ol the application, cvaluations by
the S1ate Engineer’s OfTice regarding the average annual historical withdrawals and depletions 1o
the aquifer by the wells included in the Pipeline projeet. and legal and engineering information (o
support the export apphication, Iixihe 1. The RRWCD also submited proposed terms and
conditions 1o prevent the export rom materially injuring the Distriet and water users within the
District, and supplemental terms and conditions lor the approval w export up to 500 acre feet of
groundwater from cight Compact Compliance Wells and 1o deliver that water to the North Fork
ef the Republican River o test the Pipeline in 20120 RRWCD lixhs, 3 and 4,

16. On September 16, 20011, the RRWCD and the istrict entered into an agreement
in which it was agreed that proposed Rule 17A would apply to the RRWCD™s export request
without the need for formal promulgation ol the Rule. and the Board agreed. in full compliance
with the procedural sieps contained in proposed Rule 174, o make reasonable efforts o expedile
the time for holding a hearing and to issue 2 writlen decision on the export application in
aceordance with proposed Rule 174 and relevant statutes. lxh, 1,

7. After determining that the application was complete, the Board caused notice of
the export application (o be published in a neswspaper with general cireulation in Yuma County,
Colorado, and allowed any person wishing 1o support or object w the approval of the application,

J
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1o provide other comiments concerning the application. or to request parly staius, Lo do so in
writing o be {iled with the District no later than October 31, 2011, by a time specified in the
notice. Lixh, 2.

18, No objections to the export application were received. Support lor the export
application was l1led by the Colorado Agriculiure Preservation Association, the Central Yuma
Groundwater Management District, the W-Y Ground Water Management District, the Boards of
County Commissioness of Lincoln County. Kit Carson County. Yuma County, Washington
County. Sedgwick County, Phillips County. and the Plains Ground Waler Management District,
The Frenchman Groundwater Management District ind the Marks Butie Groundwaler
Management District requested party status for the export hearing, Bill Cure, on behall of Cure
Land, requested approval of the export apphication i TOU% credit for water is oblained [rom the
project under the Compact. Exhs. 4-106.

14 The Board then set the date for a hearing 1o be held on the export apphication for
January 24, 2012, at the Wauneta Fire Hatl, located north of Wray. Colorado and within the
District, and caused notice ol the hearing 10 be published in a newspaper of general circulation in
Yuma County, Colorado. Exh. 3. The bearing ok place on January 24, 2012, pursuant to the
notice. The Board designated Michael D, Shimmin, 5., w0 be the hearing oflicer 1 conduct the
hearing, but the entive Board was present at the hearing and heard ali of the evidenee and
comnzents presented, Testimony and documentary evidenee was presented by theee wilnesses
for the RRWCD, which is summarized below. All parties were allowed the chance {or cross
examination and to present testimony. Opportunity was also allowed for public comment by
non-parties, A summary ol the evidence and comments presented. and the Board's findings
based on the evidence und conumients follows,

20, The RRWCD is a water conservation district that was created by Colorado statue
10 assist e State of Colorado 1o comply with the Compuct. § 37-30-101. -103. C.R.S.

21, Fhe RRWCL has purchased ground waler rights associated with a total of 62 well
permits, of which 61 are located in the District as described in the engincering repert, RRWCD
fixh. 2 at 9, and has acguired easements for fifleen wells {"Compact Compliance Wells™) in the
Distriet for the Pipetine project. The RRWED has also acquired casements Tor the collecior
pipelines. a storage fank. the main pipeline. and the cuthidl structure,

23, The RRWCD proposes to pump the historical consumptive use ol some or all of
these groundwater rights from the Compact Complionce Wells into o pipeline and deliver that
water inla the North Fork of the Republican River near the Calorado/Nebraska suue line as
necessary 16 olfset stream depictions in order 1 comply with Colorado’s Compact allocations.

23, The RRCA bas not approved an angmentation plan Jor the Pipeline project at this
time, but Colordo has entered into a stipulation with Nebraska that gives Colorado Tull eredit for
Pipeline deliveries that are made in accordance with the stipulation, and Coloradao is currently in
discussions with Kansas concerning the credit that Colorado will receive for the Pipeline
deliveries under the Compact.
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24, Al the bearing on the export application. the RRWCD provided testimony in
support of the export applicution by: Dennis Coryell, President of the RRWCE Bourd of
Directors: Jumes L. Slattery, RRWCD engineer: and Dick Wolle. the Celorado Staie FEngineer.

25 Mr. Coryell testified about the history of the RRWCD, the RRWCI Board of
Directors” efforts 0 assist Colorado to comply with the Compact by providing cost-sharing for
federal conservation programs. why the RRWCD Bourd ol Directors concluded that a Pipeline
project was neeessary 1o assist Colorado in achieving Compact compliance, and the feasibility
study conducted by the RRWCD 1o select the location Tor the Pipeline project.

26, M. Slatiery gave a presentalion on the Pipeline project based on the engineering
report submilted in support of the application and explained why the Pipeline project is necessary
for Compact compliance and how the Pipeline project will be operated based on the stipulation
between Colorade and Nebraska, He also explained the proposed terms and conditions for the
export of ground water from the District.

27, Mr, Wolfe westified about 1he status of discussions with Kansas and answered
questions from the Bourd about Colorado’s efforts 1o obtain approval from Kansas for the
Pipeline project.

28, The RRAVCD offered 15 exhibits at the hearing. including the Joint Notice of
Stipulation between Colorado ard Nebraska (RRWCD Exh. 8). the Arbitratar’s Final Decision
on the Colorado Compact Compliance Pipeline Dispute (RRWCD Exh, 9). Corrected Resolution
No, 08-06 ol the RRWCD Board ol Directors agreeing 1o limit pumping from the Compacet
Compliance Wells o 1 maximum of 2,500 acre-fect per vear per well (RRWCD Exh. 11),
answers Lo Export Questions that the Sandhills GWMD had submitied to the RRWCD before the
hearing (RRWCD Exh. t4). and a leter dated September 6. 2011, from Keith Vander Horst,
Designated Basin Team Leader, Colorado Ground Witer Commission, explaining the actions of
the Commission on the RRWCD s applications to change existing righis to designated ground
water (RRWOD Exhi 13), These exhibits were admitied without objection,

200 The RRWCD has begun construction of the Pipeline and will need 1o divert up o
500 acre feet of groundwater from cight of the Compact Compliance Wells and o deliver that
water inlo the North Fork of the Republican River near the Colorado/Nebraska State Line o 1ést
the Pipeline in 2012,

300 The RRWCD proposcd the fellowing lerms and conditions on the approval ol the
expon application pursuant 1o preposed Rule $7.A. which are lound by the Board 1o be
reasonable and appropriate. and they are incorporated inte this Decision as binding terms and
conditions on the future operation of the requested export and the Pipeline project:

I The average annual historieal consumptive use of the groundwater righis
thae may be diverted at the Compact Compliance Wells shall be as
determined by the Colorade Ground Water Commission pursuant to its
rules and regulations. provided that the average annual historical
consumptive use of the proundwater rights listed on Table 3 ol the
Eugineering Report prepared by Stattery & Hendrix Hngineering 11.C

A
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duted Aungust 17, 2001 (RRWCD Lixh. 2). shall not exceed the average
annual amounts shown in colunn (6) on Table 3 (Correced Historical
Consumptive Use). Annual diversions during any: calendar vear under the
groundwater rights listed on Table 3 shall pot exceed the otal correcied
annual historical consumptive use of the groundwaier rights as shown in
column (63 of Table 3. except as provided in pavagraph 5 below. A copy
ol Table 3 15 attached as Exhibit A and incorporated in these Findings.

e

Groundwater diversions from the Compact Complinnee Wells shall be
measured by totalizing ow melers, at the RRWCD s expense, in
compliance with the Rules and Regulations Governing the Measurement
of Ground Water Diversions located in the Republican River Basin and
the RRWCLY shall report ansually or al other reasonable times o the Staw
Lngineer the readings ol such measuring devices and the amousnts pumped
from the Compact Compliance Wells,

Piversions from the Compact Compliance Wetls shall be Hmited to no
more thas 2,500 acre [eer por yeay por well,

ad

4, Discharges of groundwater to the North Fork of the Repubiican River
rom the Colorado Compuet Compliance Pipeline will be measwred at an
outlet structure located approximalely one-hatl mile rom the Colorado-
Nebraska State Line,

(¥ 1]

Banking of groundhwaier shall be permined in accordance with the Rules
and Regulations of the Colorado Ground Water Commission for the
Management and Control of Designated Ground Water, as amended. but
diversions from the Compact Compliance Wells shall be limited Lo the
amount necessary o olfset stream depletions in order 1o comply with
Colorado’s Allocations under the Republican River Compact in
accordance with the lerms of the Stipulation between the States of
Colorado and Nebraska. as set forth i the Joim Notice of Stipulation
between the States of Colorado and Nebraska submitted 1w Arbinrator
Martha O, Pagel on May 7. 2010 {~loimt Notice of Stipulation™)
(RRWCD Exh. 83

0. Detiveries to the North Fork of the Republican River from the Colorado
Campuct Compliance Pipeline wil be in compliunce with the terms of Lhe
Stipulation between the States of Colorado und Nebraska, as set forth in
the Joint Notice of Stipulation.

il Additionally. the Board anticiputes that when the Commission issues its approval
of the change ol use lor the ground water rights 1o be used in the Pipeline project and expors, tha
all of the typical terms and conditions that are usually included in such approvalg pursuant (o
Commission Rule 7 will be included in this one. and specifically including those administrative
ternts and conditions for which the Diswict typically plays o rofe in mondtoring and
administration of the change of use approval. The Boeard Iinds that such terms and conditions
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should be included in that approval, and should wlso be incorporated into this Decision. but
because they have not yer been issued, the Board cannot review them at this time. Therefore, the
Board retains jurisdiction over this Decision for the purpose ol reviewing those terms and
conditions Tor adequacy and for the purpose ol adding any additional terms and conditions that
the Board determines 0 be needed. but that are not adeguately addressed in the Commission's
change of use approval, The retained jurisdiction deseribed in this paragraph may be exercised
by the Board ondy if it determines that the terms and conditions comained in the Coemmission
approval of the change of use lor the ground waler rights o be used in the Pipeline project and
export are not adeguate, and need to be supplemented by the District, 11 the Board makes this
deeigion, i0will give written notice to the parties of the additional 1erms and conditions that 1t
betieves are necded, and give the RRWCTY 60 days 1o submit a response. The Board will
consider any request for an additional hearing. and determine il an additional hesring is needed.
or whether the exisiing record is adequate for a decision abouwt additional terms and canditions.

32, The Board alse adds the werm and condition of requiring the RRWCTD o submit 1o
the District by April 1 of each year, o copy ol the smnual projections of the amount and timing
for Pipeline project deliveries that are prepared in accordance with the stipulation with Nebraska,
The RRWCTY indicated during the hearing that this term and condition would be acceptable. Sce
RRWCD Ixh. 14, at page 6.

33, The RRWCD proposed the following supplemental terms and conditions for the
approval of the export of up 1o 308 sere feet of ground water 1o be pumped (rom Wells A-2
through A-§ and B-5 (the ~Wells™), ag shown on Figure | attached 0 RRWCD Exh. 4. 10 test the
Pipeline in 2012 and delivery of that water into the North I'ork of the Republican River near the
Colorado/Nebraska State Line. These are lound by the Board 1o be reasonable and approprinte,
and they are incormporited into this Deeision as binding ierms and conditions on the requested
exporl of 304 acre leet Lo test the Pipeline in 2012,

i3 In calendar year 2012, no diversions of ground water shall be made from
Well A-2. except as needed by the RRWCTY 1o test the Pipeline. and the
fields deseribed i paragraph 2 below will be fallowed in 2012,

2, During 2012, the fotowing Hields that are permitted under Permit No.
18015-EP 10 be irvigated with Well A-2 shall not be irrigated: Vields 6-17,
6-18, and 6-19 (1otaling approximately 329 acres), as shown on Figure |,

which s attached as FHxabibit 13 and incorporated in these Findings,

L

tn calendar year 2012, diversions of greundwvater may be made from
Wetls A-3 through A-8 and 13-3 Tor irigation and 10 1est the Pipeline,
subject to the supplementad terms and conditions herein, Groundwater
diversions from the Wells shall be measured by totalizing flow meters and
the RRWCI shall record and report 1o the State Engineer the readings
from such muelers before and after the Wells are pumped Lo test the
Pipcline and the amounts pumped from the Wetls 1o test the Pipeline.

4. Discharges of groundwater to the North Fork of the Republican River
from the Colorado Compact Compliance Pipeline shall be measured at an

~ edienpdistrcbsandholic puwimdirweed - epont rudoag - 392 Bnal diali doos 7



NCORPE
N32000
132 of 146

Appendix A

outbel structure located approximatety one-half mile [ron the Cojorado-
Nebraska Sue Line,

3. No more than 300 acre [cet of groundwater in toal shail be diverted from
the Wells and delivered into the North Fork of the Republican River near
the Colorade/Nebraska State Line o test the Pipeline in 2012,

b. The approval by the Sandhills GWMD 1o allow the RRWCD o divert up
to 500 acre-feet of groundwater from the Wells 1o test the Pipeline in
20120 in accordance with the werms and conditions provided herein. shall
not impair the right to use the water rights in the future for irrfgation.

7. The approval of the Sandhills GWMD for the diversion of up to 300 acre
Feet of groundwater from the Wells and the export of that groundwater for
delivery into the North Fork of the Republican River near the
Celorado/Nebraska State Line (o test the Pipeline in 2012 shall not be a
precedent for the approval of any other export of groundwater from the
Sandhills GWMID.

34, Additionalty, the Board anticipates that the Commission will issue its upproval of
the change of usc for the ground water rights o be used in the Pipeline project and export before
any water iy used for Pipeline testing, and that all ol the typical terms and conditions that are
usually inctuded in such approvats pursuant 1o Commission Rule 7 will be included in this one.
and specilically including those administrative terms and conditions for which the Distric
typically plays a role in monitoring and administration of the change of use approval. The Board
{inds that such terms and conditions should be included in that approval. and shouid also be
incorporated inte this Decision. but because they have not yet been issucd, the Board cannot
review thom at this time. Therefore, the Board retains jurisdiciion over this Decision for the
purpose of reviewing those terms and conditions for adequacy and for the purpose of adding any
additionul terms and conditions that 1he Board determines o be needed, but that are not
adequately addressed in the Commission’s change of use approval. The retained jurisdiction
deseribed in this paragraph may be exercised by the Board only il it determines that the 1erms
and conditions contained in the Commission approval of the change of use lor the ground watey
rights 10 be used in the Pipeline project and export are not adequate, and need to be
supplemented by the District, 11Mhe Board makes this decision, tt will give written notice to the
partics of the additionul terms and conditions that it believes are needed, and give the RRWCD
60 days 1o submit a response. The Board will consider any request for an additional hearing, and
determine if'an additional hearing is needed, or whether the existing record is adequate fora
decision about additional terms and conditions,

35, Atthe hearing, those who had submiticd writien comments or sought party status
were given an opportunity to make any further statement to the Board; none objected 1o the
export applivation or requested to comment further, The Central Yuma Groundwater
Management District, which had sougiy party status. submitted @ letter in support ol the export
application, which was marked s TIxh, 8- and accepted as pan of the record.
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36 The Board then allowed public comment on the export application, The only
member of the publie who spoke was Sue Jarrett, She stated that My, Rex Tracy had signed up
Lo give public comment and asked that she be aliowed e gubmit a written statement on his behall
opposing the export application on the basis that it widl be of no beneNt, which was marked and
admitied as Iixh, 18, Ms, Jarrett objecied W the export application because she questioned the
wisdom of continuing to pump ground water frony the Ogallals aguifer to maintain the existing
agricuitural cconomy and the wisdom of pumping ground water into a swrlace stream. She
subimitted a written statement, which was marked and admived as Exh. 19,

37, Atihe conclusion of the hearing, the RRWCD requested that the Board approve
the export apphcation o allow sthe RRWCE 10 export 4p 0 300 acre-feet of around water in
2012 10 test the Pipeline bused on the supplemental werms and conditions the RRWCH had
submitted (RRWCD Exh. 4), which includes the condition that approvai is not a precedent [or
the approval of any other export of ground water lrom the Distriet.

38, The RRWCD also requested that the Board approve the export application based
on the werms and conditions the RRWCD had submited (RRWCD Exh. 33 i Colorado seevives
00% credit for Pipeline deliveries that are consistent swith the stipufation with Nebraska. The
wrms and conditions include the conditien that Pipeline deliveries be made in compliance with
ihe terms of the stipulation with Nebraska,

39, Lastly, the RRWCD asked that the Board reserve consideration of the export
applicatien unti] Colorado has completed discussions with Kansas on the credit Colorado will
reecive for Pipeline deliveries inthe event the States can agree (o a percentage eredit for Pipeline
deliveries that is fess than 100%,. While the RRWCD believes Colorado should receive 100%
aredit for Pipeline defiveries that are consistent with the stpuiation with Nebraska, the RRWCD
recognizes that the Arbiwator recommended 90% credit to address Kansas® concern that Pipeline
deliverics would result in “negative pumping impacts™ 1o the detriment of Kansas.

4G, The evidence presented at the hearing demonstrated that the Pipeline projeet is
needed for Cotorado to comply with the Compact at current levels ol well pumping in the
Republican River basin in Colorado. The evidence further showed that even shutting down all
wells in the basin in Colorado would net bring Colorado imo Compact comphance [or decades,
The I'SS allows for the use of wells to offset stream depletions, and the RRWCD Board of
Directors carefully evaluated the feasibility of a Pipeline pigject before it proceeded with the
project.

CONCLUSIONS OF LAW

41, The Board has anthority w prohibit, after atTording an opportunity (or hearing
betore the Board and presentation of evidence, the use of ground water oulside the boundaries of
the District where such use materialy affects the rights acquired by permit by any owner or
operator of land within the District. and may. in the reasonable diseretion ol the Board, condition
approvad o use ground waler vutside the boundaries of the istrict where such conditions are
necessary 1o prevent such use from materialiy alfeciing the rights acquired by permit by any
owner or operator of land swithin the District. CRS. Seciion 37-90-137(2 3.
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42, The export application in this master was filed with the District pursuant 10 its
Rules and thi Agreement between e Disteict and the RRWCD. The Board has jurisdiciion o
make a decision on the export application pursuant 1w District Rule 3 and CRUS. Section 37-91-
372020,

43, Timely and adequate notice ol the export application and the hearing on the
export application was published in accordance with C.R.S. Section 37-90-112(1).

44, The RRWCD has complicd with al} procedural requirements of the District’s
Rules and the Agreement between the Distric: and the RRWCD,

DLECISION BY THE BOARD

NOW, THEREFORI. it is hereby the decision of the Board of Directors ol the District as
foltows:

45, The Board approves the export ol up o 300 acre-feet of ground water in 2012 1o
wst the Pipeline, subjeet w the supplemental werms and conditions and retained jurisdiction s
forth in paragraphs 33 and 34 above.

46, The Board also approves the export of ground water under the ground water rights
tor the 61 permits located in the District specilicd in Table 3 of the engincering report attached
as Exhibit A and delivery ol the ground waier (o the North Fork of the Republican River for the
sole purpose of offsetting stream depletions that reach the Republican River aller the date of this
decision in order to comply with Colorade’s allocations under the Compact and the FSS, on the
condition that Colorado reecives 100%% credis Tor such deliveries that are in compiiance with the
stipulatien between Colorade and Nebraska, und subject to the other terms and conditions and
retained jurisdiction set forth herein.

47, However, the Board retains Jurisdicton for further consideration of the export
application until Colorado has completed discussions with Kansas on the eredit that Colorado
will reeeive for Pipeline deliveries under the Compact in the event the States can agree to a
percentage credit for Pipeline deliveries that is less than 100% or Colorado again initiates non-
binding arbitration Lo resolve the dispute over the eredit that Colosado will receive and that
process results in a eredit ol less than 100%. The rewined jurisdiction deseribed in this
paragraph may be exercised upon the request ol any party made by Lling o written request with
the District asking that further consideration of the export be given by the Distriet, and may also
be exercised by the Board itself. by giving notice 1o all parties that further consideration of the
export will be given by the District, Any wriiten request Hed by o party other than the District
shall specily the terms and conditions that the person seeks to have the Board review and shall
specify any modilication 1o the terms and conditions the person seeks o have made. A notice
aiven by the Board tha the District will initiate additonal review under this retained jurisdiction
will state the reasons why the additions] review is sought. The RRWCD shall have the
opporiunily to submit a response within 60 days. The Board shall hold a hearing and allow
presentation of evidence before making a modification wo the 1erms and conditions under this
paragraph.
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48. The approval al the export of ground water as provided in paragraph 46 shall also
be subject to the retained jurisdiction of the Board o review the adequacy of the other torms and
conditions set forth herein and the necessivyy for additiona] terms and conditions on the export no
carfier than five vears altee the first Pipeiine project deliveries are made consistent with this
approval and ne more olten thun every live vears thereafier. RRWCD shall give notice o the
District within 60 days alter the first deliverivs are made so that the initial Hive year date can be
determined with cenaine, Any porson sevking o invoke the retained jurisdicton of the Bomd
deseribed in this paragraph shadt e @ reguest in writing and shall specify the terms and
conditions thai the person seeks 1 hasyve the Board review and shalt spectly any modifteation to
the terms and conditons the person seeks to have made. The Board iself may also initiate
additional review under this puragraph by giving the partics wiitten notice that the Distriet will
inftate additional review and stating the reosons why the ndditional review is sought, 'The
RREWCD shalt have the opportunity wo submit a response within 60 days. Any person othey than
he Distriet requesting 10 involke the rewined furnsdicton shall have the burden to show why any
medifieation to the terms angd conditions is necessary i the RRAWVCD disngrees with the proposed
modification, The Board shall hold a hearig and aliow presentation of evidence belore making
amodificaton to the erms and conditions under this puragraph.

44, Subject to the terms and conditions and the retained jurisdiction provisions sel
forth herein, which the Diswict thinks wre maners Tor potentiad future consideration and
resolation. Wis Decision Iy intended by the District o be o Iinad decision on all of the matiers
currently pending in this proceeding. More specilically, the Conmmission should regard this
Decision as linal pursuant 1o Caommission Rule 7.7.4.1,

Pated: March 12, 2012,

BY THE BOARL OF DIRECTORS

~ o) ety
RET fi/z::"/@’/gi ——
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Table 3
Rights to Designated Groundwater
Colorade
Groundwater Cormrrected Maximum
Commission Historical Annual Groundwater
Acreage in Historical Consumptive] Volume of Commission
Change of Consumplive Use Use Appropriation | Preliminary
Fietd Number Permit #1 Permit #2 Use Form {ac-itfyr) {ac-filyr) (ac-ft) Approval Date
() 4] (3} (4) ) (] {7} 1]
1-1 12967-FP 16920-FP 194 345 333 493 3118/2008
1-2 14403-FP 181 279 279 458 1211242008
13 14018-FpP 133 217 206 338 3/19/2008
1-4 14018-FP 164 252 234 418 371972008
1-5 19372-FP 136 218 211 340 311942008
1-6 and 1-7 18780-FP 127 182 182 345 3/19/2008
Sublotal 535 1,502 1,455 2302] T
2-1 14396-FP 130 192 1803 325 3M9/2008
2-2 13858-FP 133 228 206 333 3/99/20081
2-3 13859-FF 16068-FP 188 270 260 473 311972008
24 13857-FF 147 229 217 365 3119/2008
2-5 14398-FP 144 240 2301 3601 31972008
2-6 13856-FP 168067-FP 164 249 249 443 311972008
Subtotal 906 1,408 1,342 2,269 - i
341 14397-FP 127 182 184 315 3/19/2008
3-2 14027-FP 153 251 237 3as 3119/2008)
33 14022-FP 180 288 255 450 3/19/2008
3-4 14023-FP 133 214 167 333 3/18/2008
3-5 14600-FP 124 187 187 315 31192008
3.8 15285-FP 88 161 140 243 3/19/2008
37 20888-FP 1067 169 168 265 31912008
Subtotal 922 1,479 4,369 2,306 o R
4.1 13513-FP 16074-FP 186 302 257 468 3/19/2008
4-2 14028-FP 146 218 202 365 3912008
4.3 14753-FP 185 310 267 483 3/19/2008
4-4 13622-FP 135 204 189 343 319/2008
4-5 14024-FP 93 141 129 236 3M19/2008
4-6 13509-FP 16075-FP 179 284 273 448 31912008
4-7 13511-FP 123 192 173 310 31912008}
4-8 18784-FP 128 216 206 320 3N9R2008
4.9 21476-FP 88 144 139 220 3/19/2008
5-1 18783-FP 173 273 273 400 371912008
Subtotal 1,437 2,285 2,108 3,572 ——
&-0 13004-FP a2 141 141 70D 1211272008
6-1 18005-FP 124 178 174 335 311942008
-2 18966-FP 84 172 172 300 3/19/2008
6-3 18018-FP 148 230 218 400 3/19/2008
6-4,6-5 18017-FP 19001-FP 245 361 353 800 311972008
6-6, 6-7 23222-FP 148 230 230 200 1214212008
6-8 18019-FP 107 173 163 400 31912008
6-9, 6-10 18014-FP 176 259 247 400 31912008
6-11,12,13,14 18013-FP 25¢ 350 350 400 31192008
6-15, 6-16 18011-FP 244 431 421 900 3/19/2008
68-17, 6-18, 6-19 18015-FP 329 549 497 900 3419/2008
6-20, 6-21 18012-FP 19000-FP 208 322 317 582 371912008
Subtotal 2,165 3,397 3,283 6,917
7-1 13813-FP 16923-FP 126 206 203 400 3119/2008
7.2, 7-2A 13814-FP 249 334 323 480 3/19/2008
7-3,7-3a 13815-FP 197 291 311 480 3/19/2008
gt 7-13,7-14 14718-FF 358 526 526 800 3119/2008

EXHIBIT A ~-to
SHGWMD Export Decision
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Lolgrado
. Groundwater Corrected Maxirmum
B Commission Historicat Annuai Groundwater
Acreage in Historical Consumpiive} Volume of Commission
Change of Consumptive Use Use Appropeiation § - Preliminary
Field Number Permit #1 Permit#2 | Use Form {ac-fiyny {ac-ftyr) {ac-ft) Approval Date
(1) (£} 3 (4] (5} {6) /) (8}
7-15, 7-16 14121-FP 285 437 420 800 3192008
7-17.7-18 14719-FP 263 455 424 8p0 31972008
7-19® 14122-FF 131 215 204 400 3Ma2008
7-21, 7-21A 12589-FP 251 376 7z 560 3{19/2008
Suhtotal 1,831 2,840 2,782 4,720 RS
Wiley 4319-FpP 4922-FP 65 75 75 125 121212008
Witderd 20198-Fp 124 194 194 325 12112120081
Wilder2 20196-FP 163 249 249 450 1211212008
© Subtotal o 352 518 518 900} - oo
08,837 00 M3,4305:°42,858]023,076)

One Parcel that is not included with the SGMD Application but this Parcel is included in CGWC
review and preliminary Approval and is shown here for Comparison Purposes. The well that
irrigates this parcel is located in the Central Yuma Groundwater Management District.

T-23 12567-ED 726 201 2011 315 1912008
Total with Parcel 7-23 8,664 13,630 13,059} 23,394
a) Permit aliows for irrigation of parcels 7-19 and 7-20. Only the portion of permit historically
Explanation of Columns
) Field Number as shown on Figure 4.
(2} Final permit for the Northern High Plains Designated Ground Water Basin, See permit for

well focation, priority date, and other information, inciuding any allowable commingling with
other permits,

(3 Second permit associated with the permit shown in column 2. Typically, these are permits
for additicnal acreage, but see permit for details.

{4} Average acreage reported in change of use form submitted to the Colorado Groundwater
Commission

{5} Historical consumptive use determined from irrigaled acreage, crop records and power

records. For permits in February 25, 2008 applicalion the vaiiies are from the March 18,
2008 DWR Publication letler. For permits in October 22, 2008 submittat the values are from
the December 8, 2008 DWR Publication letter.

(8) in April of 2008 Marc Groff, a consultant for the Stale of Nebraska, identified an error in the
consumplive use caleulations made in the February 25, 2008 submittat to the Colorado
Greundwater Commission. This error was documented by the Slate of Colorado in a
memorandum provided to the State of Nebraska and the State of Kansas entitied "Revisions
1o Crop irmigation Requirement Use Estimates included in March 2008 RRCA Submittal for
the Republican River Compact Compliance” dated May 18, 2008. This error was corrected
and was not included in the Cotober 22, 2008 submiltal. The Consumptive Use values
shown in Column 7 are the corracted February 25, 2008 values and the October 22, 2008

(7 Amaurtt of annual permitted withdrawal determined from well permil. This information is
used to set the water banking limitations by the Colorado Groundwater Commission.
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The States of Colorade and Nebraska (the “Stipulating States”) hereby notify

the Arbitrator and the State of Kansas that the Stipulating States have resolved, as

between the Stipulating States, all Issues presented in this Arbitration by both

Nebraska and Colorade. In furtherance of the Stipulation, the States hereby inform

the Arbitrator as follows:

I

Nebraska informs the Arbitrator that she supports Colorado’s Compliance
Pipeline {(subject to the terms of the Stipulating States’ agreement);

Nebraska withdraws the Additional Issues identified in her September 4,
2009 correspondence concerning the Colorado Compliance Pipeline (attached
to the Colorado Compliance Pipeline Arbitration Agreement as Exhihit C);
Colorado informs the Arbitra'tor that she supports Nebraska's broposed
resolution of the Nebraska Crediting [ssue;

The States of Colorado and Nebraska have agreed to the following terms as
part of the Stipulating States’ agreement: Colorado and the RRWCD WAE
shall deliver water to the North Fork of the Rebuhlican River to offset stream
depletions in order to comply with Colorado’'s Compact Allocations as agreed
upon by the two States not later than December 31 of the year preceding
scheduled deliveries. Colorado and the RRWCD WAE together shall consult
with Nebraska as needed to coordinate the timing and volume of deliveries to
the North Fork of the Republican River. To the maximum extent possible,
Colorado and the RRWCD WAE will make such deliveries per Nebraska's

request consistent with the following delivery schedule:
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For each year, except as provided in paragraph b, Colorado shall begin
deliveries on January 1 and shall make the minimum annual delivery
of 4,000 acre-feet provided for in the Celorade Resolution during the
months of January through March. Colorado will caleculate and
provide no{:,ice of the Projected Delivery, as defined in the Colorado
Resolution, to the Kansas and Nebraska RRCA Members by April 1 as
provided in the Colorado Resolution. Unless Colorado determines by
April 1 that it will not be able to deliver any remaining Projected
Delivery in the months of October through December, Colorado shall
stop deliveries at the end of March. If Colorado anticipates that
deliveries in the months of November and December will not be
sufficient for Compact compliance, Colorado shall maximize deliveries
first in January, then sequentially in the months of February, March,
and April. Only if there is reason to believe that additional deliveries
in the months of October through December as described below in this
paragraph will not be sufficient for Cémpact compliance will deliveries
extend into the month of May. By September 12, Colorado will gather
provisional hydrologic data for the months of January through August
of the year and shall estimate the amount of deliveries needed for
Compact compliance for the remainder of the year after accounting for

the deliveries earlier in the year. Colorado shall then maximize any
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additional water deliveries first in the month of December, then
sequentially in November, and October.
For the first year the Pipeline becomes operational, if the Pipeline
becomes operational after January 1 and Colorado cannot make the
minimum annual delivery of 4,000 acre-feet provided for in the
Colorado Resolution during the months of January through March,
solorado and the RRWCD WAE together shall consult with Nebraska
as needed to coordinate the timing and volume of deliveries to the
North Fork of the Republican River and shall maximize deliveries
prior to March 31 and in the months of October through December.
If the minimum annual delivery of 4,000 acre-feet provided for in the
Colorado Resolution is modified by arbitrator’s decision, RRCA action,
or United States Supreme Court decision or by agreement of the
States, the States agree to work together in good faith to agree upon a
delivery schedule that, to the maximum extent possible, will make
such deliveries per Nebraska’s request consistent with the delivery
schedule provided in paragraph a. In the event the States are unable
to agree upon a delivery schedule pursuant to this Stipulation, and the
dispute is not resolved, the States shall proceed in good faith to submit
the dispute to mediation. Mediation is a process in which the parties
meet with an tmpartial person who helps to resolve the dispute

informally and confidentially., The parties o the dispute must agree
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. before any settlement 1s binding. The States will jointly appoint an
acceptable mediator and will share equally in the cost of such
mediation. The mediation, unless otherwise agreed, shall terminate in
the event the dispute cannot be resolved within 30 calendar days of the
date written notice requesting mediation is delivered by one State’s
RRCA Member to the other State’s RRCA Member.

d.  Unless otherwise requested by Nebraska, deliveries during the
Irrigation Season, defined as being the months June through
September, shall be avoided to the maximum extent possible and shall
only be made as a last resort in order to satisfy the water deliveries
called for under the Coloradoe Resolution; and,

. 5. The Stipulating States expressly reserve their right to prosecute their

respective positions in this Arbitration to the fullest extent against all

challenges by the State of Kansas, and nothing containéd herein shall limit
the Stipulating States’ ability to defend any such challenge and participate in

this Arbitration as set forth in Section VII of the Tinal Settlement

Stipulation.
i i i
1 i 1
1 i i




JON BRUNING
Attorney General of Nebraska
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Assistant Attorney General
Counsel of Record

2115 State Capitol
Lincoln, NE 68509
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Repubtican River Compact Administration Accounting Procedures and Reporting Requirements
Revised dadvApnf 201 3-20638
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