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1. Introduction

This report provides a response to Estimating Computed Beneficial Consumptive Use for Groundwater
and Imported Water Supply under the Republican River Compact by Dr. David P. Ahlfeld, Michael G.
McDonald and James C. Schneider dated January 20, 2009 (“Report™).

The Ahlfeld et. al. document apparently replaces a report entitled Analysis of Current Methods Used
to Calculate Groundwater Impacts for the Republican River Compact by Nebraska Department of
Natural Resources and McDonald Morrissey Associates Inc and Dr. David P. Ahlfeld dated August 6,
2008.

The Report presents “The Problem and The Solution” as if there is a single problem and a single
solution. This is incorrect. There are in fact a number of different mechanisms at work leading to the
observations cited in the Report. Furthermore, not all these observations are necessarily errors in the
model or the application of the model.

As for the proposed solution, it is but one of many different applications of the model that will provide
a result. The proposed solution is not mathematically rigorous, is cumbersome in execution, and
introduces new problems. Even if one were to accept what the Report characterizes as an error, one
would not have to automatically accept the proposed solution.

Specifically, Colorado objects to Nebraska's proposal to change the currently approved procedure on
the following grounds:

1. Nebraska bases the necessity for changing the currently approved procedures on highlighting
selected locations and periods where the current model application does not favor Nebraska.
The magnitude of this deficiency is overstated. In agreeing to the current approved
procedures, the States recognized that the model is an imperfect analog of reality that cannot
be perfectly accurate in every location for every year. In order to mitigate these factors, the
States agreed to relief by, for examples, assessing Compact Compliance using a five year
running average.

2. Nebraska's proposed method burdens Colorado and Kansas with impacts that would only have
occurred if Nebraska had not been pumping, a situation outside of Colorado or Kansas’
control. For example, Nebraska pumping has dried up parts of Frenchman Creek. The
proposed method includes impacts caused by wells in Colorado as if wells in Nebraska had
never pumped and never dried up parts of Frenchman Creek.

3. Nebraska's proposed solution burdens Colorado and Kansas but mostly Nebraska itself with
consumption of imported water. This is counter to the conditions agreed to in the Accounting
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Procedures and Reporting Requirements attached as exhibit C to the Final Settlement
Stipulation (FSS) dated December 15, 2002.

4. Nebraska's proposed method subtracts imported water from the gaged flow that would only
have occurred in the absence of well pumping in Nebraska. This overestimates the amount of
imported water that was actually measured under historical conditions.

5. Nebraska's proposed method does not match the net pumping minus imported water
calculations within Nebraska, but rather overestimates the net impact within Nebraska.

6. Nebraska’s proposed method assumes that the accuracy of the RRCA Groundwater Model is
the same under all conditions. In reality, any model result becomes increasingly uncertain the
further away it gets from the conditions it was calibrated to. The currently approved method
strives to deviate from the calibrated conditions only to the extent absolutely necessary. In
Nebraska’s proposed method, the impact calculation is dominated by conditions to which the
model was not calibrated.

7. The procedure proposed by Nebraska is but one of many alternatives to the procedure
approved by the RRCA, so that if there is indeed a problem with the approved procedure, the
procedure by Nebraska is not necessarily the solution. As an example, a method will be
demonstrated that corrects a deficiency in computing the Imported Water Supply without
introducing additional complexity or introducing new problems.

This report will address the observations cited by Nebraska as well as the specific solution proposed
by Nebraska, and demonstrate that the proposed modifications to the Accounting Procedures are
inappropriate. In addition, this report will address consumption of imported water. This is mentioned
only in passing in the Nebraska report, and Nebraska’s proposal does not correct this problem. As an
example of alternative procedures, this report will present a procedure designed to address this issue.

The graphs and results shown in this report are based on model simulations supplied by Nebraska to
support its August 2008 report. It is assumed these same model runs were used for the January 2009
Report. Calculations based on these simulations do not result in exactly the same results as approved
by the RRCA for historical years even when using the approved accounting procedures, but the
simulations are used verbatim in order to provide a consistent comparison between methods.

2. The perceived problem.

Nebraska contends that the Accounting Procedures approved by the RRCA are in error because the
impacts computed for individual States do not equal the impacts for the three States combined for each
sub-basin for each year.
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This result is not indicative of an error. Instead, these perceived deficiencies are simply a result of the
nonlinear behavior inherent in the RRCA groundwater model. For example, the nonlinearities in the
model could cause the pumping impacts of wells in Colorado to be greater in the absence of any
pumping in Nebraska then when wells in Nebraska were actually pumping as they did historically.

The approved method satisfies an important requirement that Nebraska's proposed method does not:
The pumping impacts assigned to the State cannot exceed the amount of additional baseflow that
will be generated by curtailment of all the wells in that State. Therefore, if all the wells in Colorado
are curtailed, Colorado's burden under the Compact cannot be greater than the amount of additional
baseflow generated by that action. Under Nebraska's proposed method, Colorado would be burdened
with not only the additional baseflow that would be generated by curtailment of wells in Colorado, but
also with the additional amount of baseflow that would have been generated had Nebraska never
developed any wells, even though Nebraska had the right to develop and administer wells in Nebraska.

2.1 Nebraska's Demonstration of the Problem

To demonstrate the existence of a problem, Nebraska cites three examples, all from 2003, where
Nebraska would benefit from a change in the approved accounting procedures. Specifically, Nebraska
demonstrates that in 2003 Nebraska would receive a larger allocation under the proposed method on
Beaver Creek because the combined impacts for Kansas and Nebraska is greater than the individual
impacts of Kansas and Nebraska added together.

Further, Nebraska demonstrates that it will receive a larger allocation in 2003 under the proposed
method on Frenchman Creek because the combined impacts for Colorado and Nebraska is greater than
the individual impacts of Colorado and Nebraska added together.

Finally, Nebraska demonstrates that in 2003, the imported water supply on the Main Stem under the
proposed method would be greater than under the approved method.

Nebraska's conclusion that these demonstrations are indicative of errors in the current procedures is
not correct. Specifically, these demonstrations rely on the necessary nonlinear behavior of the model
to show that if there had been no well development in Nebraska, then Kansas would have had bigger
impacts on Beaver Creek and Colorado would have had bigger impacts on Frenchman Creek.
Nebraska presents the proposed change to the accounting procedure as a correction needed because
the approved method underestimates the virgin water supply.

However, the proposed procedure incorrectly increases the calculation of Kansas and Colorado well
impacts on baseflow by basing that determination on a scenario where no other state developed its
groundwater resources. Thus, the proposed method increases the calculated impacts of Kansas and
Colorado wells on baseflow beyond their actual physical impact on the hydrologic system. For
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example, Nebraska's proposed method calculates that in 2003 Colorado pumping impacted Frenchman
Creek by 2,565 acre-feet. However, the current application of the model shows that if Colorado had
never developed a single well, there would be only 19 acre-feet of additional baseflow in Frenchman
Creek. Similarly, Nebraska's proposed method calculates that in 2003 Kansas pumping impacted
Beaver Creek by 2,021 acre-feet. However, the current application of the model shows that if Kansas
had never developed a single well, there would be only 323 acre-feet of additional baseflow in Beaver
Creek.

The reasons why the RRCA Groundwater Model predicts greater impacts from pumping in Colorado
and Kansas in the absence of well development in Nebraska are detailed below.

2.2 Nonlinearity in the RRCA Groundwater Model

The RRCA Groundwater Model is, by necessity, a non-linear model. That means that the model
outputs are not directly proportional to the mode inputs. For example, if x acre-feet of pumping results
in y acre-feet of stream depletions, then 2x acre-feet of pumping will not necessarily result in 2y acre-
feet of stream depletions.

There are a number of mechanisms contributing to nonlinearity in the physical system, and therefore
in the model, specifically evapotranspiration, springs and streams. In particular, the MODFLOW
stream package is used to track surface water along a stream course and will let streams go dry when
losses exceed the inflow to a stream reach. When a stream reach goes dry, well impacts to streams
will not increase as well pumping increases, because there is no baseflow to impact, leading to
significantly nonlinear behavior.

The RRCA Groundwater Model is applied in a transient mode, but the results are summarized on an
annual basis for Compact Accounting purposes. Some of the nonlinear behavior may occur only part
of the year, but still result in nonlinear behavior on an annual basis. The nonlinear behavior may be
exacerbated when, for example, the period of time during which the stream is dry changes between
simulations being compared.

Although the nonlinear behavior of the model is recognized and accepted, it is also recognized that the
model will need to be operated on an ongoing basis. Therefore, a number of appropriate
simplifications were incorporated into the model. For example, instead of allowing the model to
calculate the saturated thickness as a function of change in water levels, the model is operated with a
saturated thickness that does not vary over time. This makes the model behavior less nonlinear, but
also results in a model that is considerably more robust and easier to operate. All three states agreed
to these modeling procedures and protocols.

The Accounting Procedures III.D.1 establishes the procedure for running the model in order to
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determine to what extent each State’s consumption of groundwater depletes baseflow in the
Republican River Basin. This procedure evaluates state by state pumping impacts by making paired
model runs which evaluate the difference in stream flow both with and without pumping within the
state in question. Note that for this evaluation, whether the model is linear or nonlinear does not affect
the evaluation procedure. The model can be used to directly compute the outputs for a given set of
inputs. Whether the model is linear or nonlinear only matters when there is an expectation that the
differences derived from these paired model simulations can be combined to derive a result without
actually re-running the model.

The difference in the baseflow is by definition the impact caused by turning off the wells. Whether
the baseflow is linearly or nonlinearly related to the pumping is immaterial when evaluating the
impacts for one state using the current method since the model directly calculates the change in flow
while considering all the nonlinear relationships. The model explicitly evaluates the two conditions
and by definition the change in stream flows between the conditions are the stream impacts used in the
Compact Accounting. Nonlinearity only plays a role when it is expected that the individual state
impacts should sum to the total impact computed as the difference between a simulation representing
historical conditions and a simulation representing predevelopment conditions'.

2.3 Computing Impacts

The procedure for estimating pumping impacts approved by the RRCA is defined in the Accounting
Procedures II1.D.1

D. Calculation of Annual Computed Beneficial Consumptive Use
1. Groundwater

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

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 period
1940 to the current accounting year “on”.

The “no State 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 shall be turned “off.”

1 Predevelopment conditions means that no well development or surface water imports occurred anywhere in the basin.

5
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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 depletions to streamflows. i.e., 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 upstream of the confluence
with the Main Stem. The values for the Main Stem will include all depletions and
accretions in stream reaches not otherwise accounted for in a Sub-basin. The values for
the Main Stem will be computed separately for the reach above Guide Rock, and the
reach below Guide Rock

Therefore the approved procedure for estimating pumping impacts approved by the RRCA compares
baseflow in a historical simulation with baseflow in a simulation where pumping for a state is
removed. Similarly the mound credits are calculated by subtracting stream flows in a simulation
where surface water imports are removed from the historical simulation. Following the nomenclature
introduced by Nebraska in Table 10 of the Report, the approved methods for estimating impacts are

CBCUc= KMN - CKMN (1a)
CBCUg = CMN - CKMN (1b)
CBCUy = CKM - CKMN (1¢)
IWS = CKMN - CKN (1d)
so that

CBCUc¢+ CBCUk + CBCUy - IWS = KMN + CMN + CKM + CKN - 4CKMN (1e)
CBCUy - IWS = (CKM-CKMN) — (CKN-CKMN) = CKM + CKN - 2 CKMN (1f)

The physical interpretation of Eq. le and 1f is that the total basin wide impact and total Nebraska
impact are simply the sum of the individual components that make up the sum. In general these sums
will not match the values computed as ©-CKMN and CK-CKMN if the model behaves nonlinearly.

The procedure proposed by Nebraska in the January 2009 Report modifies the approved procedure to
be

CBCU¢ = (KMN-CKMN)/4 + (6-C)/4+
(K-CK)/124+(M-CM)/12+(N-CN)/12+(KM-CKM)/12+(KN-CKN)/12+(MN-CMN)/12  (2a)
CBCUg =(CMN-CKMN)/4 + (0-K)/4+
(C-CK)/12+(M-KM)/12+(N-KN)/12+(CM-CKM)/12+(CN-CKN)/12+(MN-KMN)/12  (2b)
CBCUy =(CKM-CKMN)/4 + (6-N)/4+
(C-CN)/12+(M-MN)/12+(K-KN)/12+(CM-CMN)/12+(CK-CKN)/12+(KM-KMN)/12  (2¢)
IWS =(CKMN-CKN)/4 + (M-6)/4+
(CM-O)/12+(KM-K)/124+(MN-N)/12+(CKM-CK)/124+(CMN-CN)/12+(KMN-KN)/12  (2d)
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so that

CBCUc¢+ CBUCk + CBCUy - IWS = 6-CKMN (2e)

CBCUy - IWS = (CKM-CKMN)/4 +
(6-N)/4+(C-CN)/12+(M-MN)/12+(K-KN)/12+(CM-CMN)/12+(CK-CKN)/12+(KM-KMN)/12
+ (CKN-CKMN)/4 +
(6-M)/4+(C-CM)/12+(K-KM)/12+(N-MN)/12+(CK-CKM)/12+(CN-CMN)/12+(KN-KMN)/12

=(06-CKMN)/2 + (K-M)/6+(C-N)/6+(CK-MN)/6+(CKM-CMN)/6+(CKN-KMN)/6 (2f)

Note that the Nebraska proposal shown in Egs. 2a-d assigns % the weight to the original equation
shown in Egs. la-d, respectively. It then adds with the same ' weight the difference between a
simulation where there is no development in the basin and a simulation where pumping in only one
state is developed, or only surface water imports occur. The remaining six terms each have a 1/12
weight and adds to half the total weight. These six terms evaluate different combinations of
development in well pumping or surface water imports.

The Nebraska Report provides no rationale for why these specific weights were selected other than
concluding that, when summed together as shown in Eq. 2e, it matches the total computed impact. On
the other hand, Eq. 2e shows that the total impact inside Nebraska does not have a straight forward
physical explanation. Specifically, the fact that the sum of the coefficients are 4/3 is troubling.

The sixteen runs can be combined as weighted pairs in numerous different ways. Mathematically
manipulating these averages can be made to have different interesting results, but just because
mathematical manipulation of the results provides a desirable outcome, it does not mean that it
produces a “better” result. It is important that the mathematical manipulation of these equations be
interpreted in terms of the physical meaning of the terms. For example, in Section 3.1 below it will be
shown how Eq. 2a physically means that the impact assigned to Colorado is the average of the impact
that actually occurred historically and impacts that would have occurred had Nebraska never
developed any wells. This is clearly untenable. The mathematical manipulations must be tempered by
sound engineering judgment as to whether such a procedure is “better” and equitable under the
Compact.

Nebraska's proposal has at its core the goal of matching the sum of the state impacts to the total
directly computed impacts ©-CKMN. In order to achieve this goal, correctly computing the total
Nebraska impact is sacrificed as shown in Eq. 2e. If instead, the goal is to correctly compute the
impacts for each state, the model may, for example, be utilized in the following manner:

CBCU¢=KN - CKN (3a)

CBUCk =CN - CKN (3b)

CBCUy =CK - CKN (RY)

IWS = CKMN-CKN (3d)
7
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so that
CBCU¢+ CBUCk + CBCUy - IWS =KN + CN - 2CKN +CK - CKMN (3e)
CBCUy - IWS = (CK-CKN) — (CKN-CKMN) = CK — CKMN (3f)

Note that Egs. 3a-c are the same as Egs. 1a-c except that pumping impacts are evaluated in the absence
of surface water imports, hence dropping the M factor from each term. Eq. 3d is identical to Eq. 1d.
The physical interpretation of Eq. 3e is again that the total impact is simply the sum of the individual
impacts. However, Eq. 3f shows that the Nebraska total impact matches the directly computed
Nebraska impact. In practice, Eqs. 3a and 3b yield essentially the same result as Egs. 1a and 1b since
the Colorado and Kansas pumping impacts are not effected by imported surface water in more than a
de minimis amount. However, under proper modeling protocols the pumping impacts should be
evaluated in a consist manner.

This is not to suggest that the current approved protocol is necessarily in error, only that models and
model results may be manipulated in any number of ways to reach a different result.

2.4 Quantitative Results

Tables 1 and 2 shows the quantitative impact of the different methods shown above. Tables 1a-z show
the results for each year from 1981-2006. Tables 2a, 2b and 2c show the average values for 1981-2000,
2001-2006 and 1981-2006, respectively.

Each table shows the amount calculated for CBCU., CBUCk, CBCUy and IWS. In addition, the NE
Residual column shows the residual calculated as for just Nebraska as

Nebraska Residual = (CBCUy - IWS) - (CK — CKNM)), @
while the Basin Residual column shows the basin wide residual computed as
Basin Residual = (CBCU¢+ CBUCk + CBCUy - IWS) - (6 — CKNM)). Q)

For each term in Tables 1 and 2, three methods are shown. The column labeled RRCA 1is the approved
method currently in use.” The Jan09 column refers to the results computed using the Nebraska
proposal of January 2009 as shown in Eqgs. 2a-d. The NEnet column refers to results computed using
the example computation shown in Egs. 3a-d.

As can be seen in Tables 1 and 2, the Basin Residual using the method proposed by Nebraska (Jan09
column) is always zero. This is a matter of mathematical necessity as shown in Eq. 2e, but does not
necessarily mean the method is appropriate. Similarly, the Nebraska Residual is always zero when

2 Asnoted in the introduction, the results shown are based on model runs provided by Nebraska. The values shown here as
RRCA are calculated using the approved RRCA procedure, but using the Nebraska runs in order to provide a consistent
comparison of the different methods. However, these impacts do not match the impacts calculated by the official version
of the RRCA Groundwater Model and approved by the RRCA. The differences derive from the fact that the Nebraska
simulations used incorrect stresses for the initial stress period and used a different stream package for period until 2000,
which has lagged effects for several years beyond 2000. Correcting these errors do not materially alter the results or
conclusions.
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using the NEnet method, as it must be from Eq. 3f.

It is also interesting to note that Table 2c shows that using the RRCA approved method from 1981 to
2006, the average Basin Residual is 361 acre-feet/year. That means that over this period, the
individual computed impacts using the existing approved method matches the directly computed
impacts to within 361 acre-feet/year out of a total of about 197,000 acre-feet/year, a residual of 0.18%.
This residual is well within the accuracy of the model and two orders of magnitude smaller than the
accuracy of surface water stream gages.

While the Basin Residual using the method proposed by Nebraska is identically zero, Table 2¢ shows
that the method has an average residual inside Nebraska of 3,470 acre-feet for 1981-2006. That means
that the total impact inside Nebraska is overestimated by 3,470 acre-feet on average from 1981-2006.
This is in primarily the result of including consumption of imported water, as will be demonstrated
below.

As shown in Tables 1 and 2, the different methods result in computed impacts that are quite different.
In particular, Table 2c shows that on average for each year from 1981-2006, the method proposed by
Nebraska increases the pumping impacts of Colorado by 2,096 acre feet, increases the pumping
impacts of Kansas by 1,494 acre-feet, and decreases the pumping impacts of Nebraska by 206 acre-
feet, while the imported water supply is increased by 3,746 acre-feet.

By comparison, the method shown in Eqs. 3a-d results in pumping impacts of Colorado decreasing by
7 acre-feet, impacts of Kansas pumping decreasing by 233 acre-feet, impacts of Nebraska pumping by
7,422 acre-feet and imported water supply remaining unchanged.

The different methods therefore do lead to quantitatively different outcomes. It appears that the
method proposed by Nebraska may have been chosen based on the fact that it produces a result that is
beneficial to Nebraska, rather than scientific merit.

2.5 Model Calibration and Uncertainty

The model was calibrated to historical conditions based on a steady state simulation to provided initial
conditions for January 1, 1918, followed by a transient simulation from 1918 to 2000. The study period
was selected to cover the period over which the basin was developed which spanned approximately
1940 to 2000. However, since the Dust Bowl year immediately preceded this period, the lingering
effects of the Dust Bowl would be difficult to estimate. The study period was therefore extended to
before this era. For these early years, precipitation recharge is the primary aquifer stress and the
starting date for the transient simulation was therefore determined by the availability of precipitation
data. For the pre-1918 initial steady state, the average precipitation recharge for 1918 to 1940 was
calculated and then reduced to 75% of that amount based on observed water levels during later years.
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The model was not calibrated to pre-1918 conditions. Instead, the model was calibrated in transient
mode based on observed water levels and baseflow in the streams. Gaged stream flows records extend
from approximately 1940 to 2000, although individual gage records may be for much shorter periods.
Groundwater levels for calibration extend to 1909, but most groundwater levels are from 1950
onwards.

The model is calibrated to historical conditions which included well development over time and
surface water imports, and the effects of these mechanisms on water levels. In the currently approved
procedures, the model runs start from this historical condition which is based upon actual measured
data and deviates only as necessary to evaluate the impacts of the various mechanisms. In part, this
approach was selected to minimize the uncertainty in the in the results produced by the model.

The uncertainty in the model results is least under conditions to which the model was calibrated.
Under these conditions, the model has been shown to reproduce reasonably accurate representations of
historical baseflow and water levels. One therefore has confidence that the model will be able to
accurately predict changes from that condition. However, the further removed the model predictions
are from the conditions to which it was calibrated, the more uncertain the model predictions. The
more nonlinear the model is, the faster the uncertain grows.

The Nebraska proposal gives equal weight to differences from the historical as well as the simulation
without any development despite the differences in their relative reliability.

2.6 Selecting the best method.

While the different methods differ quantitatively, the determining which is the “best” method is not
simply a matter of selecting a desirable outcome.

Nebraska argues that their proposal is appropriate as it results in no Basin Residual. However, it
requires (1) that states be burdened with impacts that did not actually occur; (2) including
consumption of imported water; (3) overestimating the net impacts inside Nebraska; and (4) it is
computationally awkward.

One could argue that the alternate method shown in Eq. 3a—f above is “better” because (1) it does not
burden the states for impacts that did not historically occur; (2) it explicitly excludes consumption of
imported water; (3) it has no net residual inside Nebraska; and (4) it requires no more complex
computations than the approved method.

The States agreed to the current method after careful deliberation and considering numerous facts
such as those enumerated above. Nebraska presents their proposal as an improvement based on a
single criterion. Colorado disagrees with this position. As demonstrated by Table 2c, the average
residual for the approved method is indeed small. Furthermore, there are many possible solutions, as

10
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demonstrated by the one alternative example cited. Nor is the Basin Residual criteria the only
measure that can be used to evaluate the “accuracy’ of the procedure.

Colorado therefore disagrees with the imperative to change the approved procedure, and specifically
finds the current Nebraska proposal unacceptable.

3.0 Deficiencies in Nebraska's Proposed Solution

Even if one were to agree that the demonstration provided by Nebraska does indeed indicate that there
is a problem with the approved procedure, it would not automatically follow that the proposed solution
is appropriate. In fact, as will be demonstrated below, the procedure proposed by Nebraska suffers
from several deficiencies that preclude the results from being acceptable.

In the following sections, the specific demonstrations provided by Nebraska will be examined. It will
be shown that what Nebraska identifies as a problem is not necessarily correct, and that the proposed
procedure does not adequately address the deficiencies identified but will instead introduce new
problems.

3.1 Frenchman Creek Impacts

Frenchman Creek starts in Colorado. It appears on maps extending west of the town of Holyoke,
Colorado, but has generally been farmed over and flows only for relatively short periods after
exceptional rain events. In the RRCA Groundwater Model, Frenchman Creek is modeled using the
extent of perennial streams as described by the USGS. Figure 1 shows the model cells used to
represent Frenchman Creek in the RRCA Groundwater Model from near the Colorado State Line until
the Frenchman Creek near Imperial gage above Enders Reservoir.

Impacts to Frenchman Creek are comprised three parts. The first is impacts to Frenchman Creek
between the Colorado State Line and the Frenchman Creek at Imperial stream gage. The second is
impacts to Enders Reservoir. The third is impacts to Frenchman Creek from Enders Reservoir to the
confluence with the main stem of the Republican River. The impacts are calculated as differences
between simulations. The difference in baseflow at the Frenchman Creek near Imperial gage, the
difference in leakage for Enders reservoir, and the difference in baseflow at the confluence with the
Main Stem are summed to give the impact to Frenchman Creek. The stage in Enders Reservoir is
based on historical measurements, and baseflow is set to zero at Enders dam, so the three terms are
effectively independent of each other.

Figure 1 shows the cells where Frenchman Creek is a live stream in the RRCA groundwater model as
light blue cells. Cells where the model indicates that the stream is dry are shown in yellow. Note that
under historical conditions, the model shows that in July 2003, there are some sections where
Frenchman Creek is a live stream, but then it dries out again. Only for the last three model cells is

11
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there a continuous live stream above the Frenchman Creek near Imperial gage. In effect, Frenchman
Creek does not become a continuous live stream until more than 20 miles east of the Colorado State
line, about two miles from the Frenchman Creek near Imperial gage.

Figure 2 shows the model predicted baseflow along Frenchman Creek as a blue line. The horizontal
axis in Figure 2 represents stream reaches in the model which does not translate linearly to river miles
but does show the progression from upstream to downstream. The vertical axis represents the
baseflow. The model predicts that under historical conditions, there are some baseflow from reaches
14 to 30, but that the stream dries up and only becomes live for reaches 34 to 39 which represent
approximately the last two miles above the Frenchman Creek near Imperial gage.

When the model is run under predevelopment conditions, that is a simulation where no pumping
occurs in either Colorado, Kansas or Nebraska and there are no surface water imports, the model
predicts stream flows shown by a purple line in Figure 2. Note that in this simulation, there is a
continuous live stream from reach 3 until the Frenchman Creek near Imperial gage. Figure 1 shows
that the continuous live stream extends from about four miles from the Colorado State Line all the way
to the Frenchman Creek near Imperial gage.

The groundwater model can also be run assuming that historical conditions occur, except that no wells
were ever developed in Colorado. The result of that simulation is shown as a green line in Figure 2.
The difference between the green line and the blue line measures the impact that the wells in Colorado
have on the stream flow, and is highlighted in orange. As can be seen in Figure 2, in the absence of
wells in Colorado, there is a small increase in stream flow from reach 14 to 23, but then the stream
dries out regardless of whether wells in Colorado pump or not. When the stream does become live at
reach 34 the increase in baseflow at the Frenchman Creek near Imperial gage in the absence of
Colorado pumping is 0.044 cfs.

If instead the groundwater model is run assuming that only wells in Colorado were developed, and that
no wells were developed in Kansas or Nebraska and no surface water imports occurred, the model
predicts baseflow shown as a red line in Figure 2. The impacts of Colorado well pumping on
Frenchman Creek under these conditions is the difference between the purple and red lines, which is
shaded in yellow. As a result of lowering the water table, the reduction in stream gains in the form of
baseflow in stream reaches 3 to 8 propagate all the way to the Frenchman Creek near Imperial gage.
In Figure 1, these impacts occur westernmost blue cells shown in the predevelopment frame,
approximately four to six miles from the Colorado state line.

The July 2003 situation illustrated in Figures 1 and 2 is not unique. Figure 3 shows the model
predicted baseflow at the Frenchman Creek near Imperial gage. The horizontal axis represents time
and covers the period from 1950 through 2006. The vertical axis represents baseflow at the
Frenchman Creek near Imperial gage. Model simulated baseflow for different simulations are shown
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as lines in colors consistent with Figure 2. The difference between the green and blue lines which is
colored orange shows that if under historical conditions wells in Colorado would have never pumped,
additional baseflow would have only rarely showed up at the Frenchman Creek near Imperial gage.
During 2003, this additional flow averages about 0.026 cfs.

However, Figure 3 also shows that there is a dramatic decline in baseflow at the Frenchman Creek at
Imperial gage from about 1970 to 2000. This decline in baseflow is caused almost exclusively by
nearby pumping in Nebraska. The model simulations show that in the absence of any well
development, baseflow would remain around 70 cfs as indicated by the purple line. More importantly,
in the absence of well pumping in Nebraska, there would be a live stream from near the Colorado
State Line to the Frenchman Creek near Imperial gage. The proximity of this live stream to wells in
Colorado would cause greater stream depletions, resulting in baseflow shown as the red line, and
hence the impacts from these wells would be the difference between the red and purple lines which is
shaded in yellow.

Figure 3 shows that had there never been well development in Nebraska, wells in Colorado would have
impacted the amount of baseflow that reached the Frenchman Creek near Imperial gage. However,
given the historical reality that wells in Nebraska were in fact developed, the model simulations show
that even if there had never been any well development in Colorado, there would be little additional
baseflow at the Frenchman Creek near Imperial gage.

The Nebraska proposal for the calculation of Colorado's pumping impacts (CBCU¢) is summarized in
Figure 4. The proposal uses sixteen simulations. These sixteen simulations are viewed as eight pairs,
each where one simulation includes and one excludes Colorado pumping. Figure 4 shows these eight
pairs in individual frames. The CBCUc is then calculated as the weighted average of the different
simulations.

Figure 4 shows that the eight pairs fall into two categories, four where wells in Nebraska are pumping
and four where there is no well pumping in Nebraska. In fact, the four combinations in each group of
four, with or without Kansas pumping and with or without the mound, makes so little difference as to
be indistinguishable. For all practical purposes, therefore, the CBCUc for Frenchman Creek the
average of the two impacts shown in Figure 3. (Due to their distance from pumping in Colorado, the
contribution from pumping impacts to Enders Reservoir and Frenchman Creek below Enders are de

minimis).

The Colorado pumping impact calculated as baseflow that occurs under historical conditions had
Colorado wells never pumped is 19 acre-feet in 2003. The Colorado pumping impact calculated as the
reduction in baseflow from predevelopment conditions if only Colorado wells pumped is 5,099 acre-
feet in 2003.
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The Nebraska pumping impact calculated as baseflow that occurs under historical conditions had
Nebraska wells never pump is 81,188 acre-feet in 2003. The Nebraska pumping impact calculated as
the reduction in baseflow from predevelopment conditions if only Nebraska wells pumped is 86,231
acre feet in 2003.

The total impact for 2003 estimated as the increase in baseflow if wells in Colorado never pumped (19
acre-feet) plus if wells in Nebraska never pumped (81,188 acre-feet) is 81,207 acre-feet. However, the
total impact for Frenchman Creek calculated as ©-CKMN is 86,231 acre-feet, which is 5,024 acre-feet
more.

If one were to insist that the sum of the impacts match the total, one could increase the values
proportionately. Since the Nebraska impacts are 99.976% of the total under historical conditions, one
could proportionately apportion the 5,024 acre-feet as 5,023 acre-feet to Nebraska and 1 acre-feet to
Colorado.

However, the method proposed by Nebraska essentially averages the historical conditions and the
predevelopment conditions. So for Colorado, the 19 acre-feet under historical conditions and 5,099
acre-feet under predevelopment conditions are averaged. A strict arithmetic average would be 2,559
acre-feet, but the procedure proposed to Nebraska combines other simulations so that the result is
actually 2,562 acre-feet, a difference of 3 acre-feet. For Nebraska, the 81,207 under historical
conditions and 86,213 acre-feet under predevelopment conditions are averaged. A strict arithmetic
average would yield 83,710 acre-feet, but the Nebraska proposal results in 83,704 acre-feet, a
difference of 6 acre-feet.

The procedure proposed by Nebraska allocates the 5,099 acre-feet difference by increasing the
Colorado impact by 2,543 acre-feet and the Nebraska impact by 2,516. This increases the Colorado
impact by 13,384%, and the Nebraska impact by 3.1%. The justification given for this procedure is
that Colorado's impacts would have been greater if Nebraska had never developed wells, a situation
that is contrary to historical reality.

Colorado has no Compact Allocation for groundwater CBCU on Frenchman Creek. Therefore,
Nebraska's proposed change increases Colorado's obligation under the Compact by 2,543 acre-feet
based purely on impacts that did not and could not actually occur, but would have occurred only if
Nebraska had never developed any wells. Such a procedure is clearly untenable.

3.2 Beaver Creek

The Beaver Creek sub-basin is the longest sub-basin in the Republican River Basin. It extends
approximately 175 miles starting about 30 miles inside Colorado and ending at the confluence with
Sappa Creek about 15 miles upstream of Harlan County Reservoir. Beaver Creek is generally dry
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within Colorado.

In the Republican River Groundwater Model, Beaver Creek starts about 25 miles downstream of the
Colorado state line inside Kansas. Figure 5 shows the model cells used to represent Beaver Creek.
Color is used to represent dry and wet stream cells in the model for June 2003. Blue cells represent a
live stream, and yellow cells represent cells where the stream dried out.

Figure 6 shows the June 2003 information as a graph of flow versus distance. The horizontal axis
represents model stream reaches numbered consecutively from upstream to downstream, while the
vertical axis represents the stream flow. The jump in stream flow at reach 76 occurs as a result of
inflow from the Little and North Fork of Beaver Creek which is shown in Figure 5. The stream
crosses the Kansas/Nebraska state line at reach 149 and is indicated in Figure 6 as a vertical line.

The model predicted flow under historical conditions is shown as a blue line in Figure 6. The stream
flows and dries out for some distance from the upstream end as shown by yellow cells in Figure 5.
Then, from reach 34 there is a continuous live stream until reach 170. In Figure 5 it can be seen that
this represents the stream from about 20 miles upstream of the confluence Little and North Beaver
Creek to approximately 10 miles into Nebraska. From that point on there are some live sections of the
stream, but for the most part the stream is dry.

In the absence of any actions of man, Beaver Creek is a gaining stream from along most of its course
through Kansas. This is shown as a purple line in Figure 6. Then, as it crosses the Kansas/Nebraska
state line, it becomes a loosing stream for about ten miles, after which the flow remains approximately
constant.

In the absence of well pumping in Kansas, the model predicted baseflow in Beaver Creek is essentially
the same as under predevelopment conditions as illustrated by the green line in Figure 6. However, as
the stream crosses into Nebraska, this baseflow is rapidly depleted by the wells in Nebraska, such that
at the confluence with Sappa Creek, less than one cfs of flow remains.

In the absence of well pumping in Nebraska, the model predicted baseflow in Beaver Creek is
essentially the same as under historical conditions as illustrated by the red line in Figure 6. However,
as the stream crosses into Nebraska, the baseflow mirrors the behavior under predevelopment
conditions. So for approximately the first ten miles inside Nebraska, the stream looses water, and then
remains approximately the same.

Figure 6 shows that as long as either wells in Nebraska or wells in Kansas are pumping, the baseflow
reaching the confluence with Sappa Creek will be minimal. Therefore even if there had never been
any well pumping in Kansas there would be little improvement in baseflow.

Figure 7 shows the same information as Figure 6, but for June 1965. It is interesting to note that the
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modeled baseflow in 1965 shows qualitatively the same behavior as in 2003 with one significant
exception. As in 2003, the baseflow in Kansas is practically the same as the predevelopment baseflow
when the wells in Kansas are not pumping and the baseflow in Kansas is practically the same as the
historical when the wells are pumping. Then, as Beaver Creek crosses into Nebraska, the stream flows
for scenarios where Nebraska wells are not pumping (predevelopment and No Nebraska Pumping) and
scenarios where Nebraska wells are pumping (historical and No Kansas Pumping) parallel each other.

The cause for the behavior reported in the Report is clear from Figures 6 and 7. As a result of stream
depletions caused by Nebraska wells from where Beaver Creek crosses into Nebraska until the
confluence with Sappa Creek, there is little improvement in baseflow at the end of Beaver Creek when
there is no pumping in Kansas.

Figure 8 further illustrates this behavior. The red and green lines represent the increase in baseflow at
the confluence of Beaver Creek with Sappa Creek in the absence of well pumping in Nebraska and
Kansas, respectively. By definition, these are the pumping impacts for wells in Nebraska and Kansas
on Beaver Creek, respectively. Adding the Nebraska and Kansas impacts together yields the blue line.
The purple line is the combined impact of both Kansas and Nebraska, which in Figures 6 and 7 would
be the difference between the predevelopment and historical predicted baseflow.

It is interesting to note in Figure 8 that until 1969, the sum of the individual impacts matches the
combined impact. However, from 1970 onwards, the blue and purple lines increasingly diverge.
There are period such as 1976-1978, 1988-1992 and 2002-2005 when the sum of the individual
Nebraska and Kansas impacts are significantly lower than the combined Nebraska and Kansas impact.

As demonstrated in Figures 6 and 7, this is largely caused by well pumping in Nebraska. To further
illustrate the point, well pumping the total amount of agricultural well pumping in Furnas and Red
Willow counties is shown in Figure 8. Beaver Creek flows into Red Willow county and then on into
Furnas county. As can be seen in Figure 8, there is good correlation between increased well pumping
in Nebraska and differences between the sum of the pumping impacts and combined impacts.

As in the case of Frenchman Creek above, the procedure proposed by Nebraska imposes impacts on
Kansas that would have occurred only if there had been no wells in Nebraska. Figure 6 shows that,
had there been no wells in Kansas, Beaver Creek baseflow would only increase by about 0.9 cfs, the
difference between the blue and green lines. However, the Nebraska method also adds the more than 8
cfs difference between the purple and red lines, that is the amount of increase in stream flow that
would have occurred had there not been well development in Nebraska.

Again as in the case of Frenchman Creek, Nebraska seeks to impose an impact that did not occur
historically, but would only have occurred had Nebraska not developed wells.

Therefore the procedure proposed by Nebraska is not sufficiently rigorous and does not supply the
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answer that the Compact requires.
3.3 Main Stem Swanson-Harlan

The purpose of the RRCA Groundwater Model is to estimate the net result of actions of man within
the state on stream flows. In Colorado and Kansas, there is only one action of man being evaluated
namely well pumping. However, in Nebraska, the model is used to evaluate two actions of man,
namely well pumping and surface water imports, and these two actions counteract each other.

Figure 9a shows a hydrograph of the inflow into Harlan County Reservoir. The simulated inflow in
the historical simulation is shown as a blue line, while the simulated inflow in the absence of pumping
in Nebraska is shown as a red line. By definition the impact of Nebraska pumping on the inflow into
Harlan County Reservoir is the difference between the historical and No Nebraska Pumping
simulations which is depicted using yellow shading.

Figure 9b also shows a hydrograph of the inflow into Harlan County Reservoir. The blue line is the
same simulated inflow from the historical simulation, while the purple line represents the simulated
inflow in the absence of imported water from the mound. The difference between these simulations is
the result of imported water, also called the Imported Water Supply IWS) or Mound Credit.

Figure 9a represents the approved method for evaluating Nebraska's pumping impacts on stream flow.
Figure 9b represents the approved method for evaluating the effects of Nebraska's surface water
imports from the Platte on stream flow.” As shown in Figure 9b there is very little inflow into Harlan
County reservoir under historical conditions that can attributed to surface water imports. As shown by
the purple line, in the absence of surface water imports, the inflow is zero except for a short period in
2001.

From Figure 9a and 9b one could conclude that Pumping Impacts on the inflow to Harlan County
Reservoir does not depend on the surface water imports. This can be verified by performing a
simulation where both Nebraska pumping and surface water imports are simultaneously switched off
as shown in Figure 9c. In Figure 9c the purple line represents the no surface water imports simulation
as shown in Figure 9b, and the green line represents the flow in a simulation where both Nebraska
pumping and surface water imports are removed. The difference these simulations represent is the
Nebraska pumping impacts in the absence of surface water imports.

Comparing Figures 9a and 9c, it is clear that the pumping impacts with imported surface water are
often greater than pumping impacts in the absence of imported water. This trend is especially
noticeable in dry years such as 2003 and 2004 when the stream would be mostly dry except but for the

3 Recharge from surface water imports results in additional groundwater in the Republican River Basin, often called “The
Mound”. This imported groundwater will in principle result in additional baseflow as well as CBCU. The FSS
specifically excludes consumption of this imported water from the CBCU and VWS calculations.
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imported water. This is the result from the inherent and necessary nonlinear behavior in the model.
The inflow into Harlan County Reservoir is greater when surface water is imported then when it is
not. This is true regardless of whether wells in Nebraska are pumping or not. The fallacy lies in the
expectation that the increase in inflow would be by the same amount when the wells are pumping than
when they are not.

Figures 9 show the impacts on baseflow at the inflow to Harlan County Reservoir. These flows are, of
course in part the result of changes at upstream inflows. Therefore, the term that appears in the
Compact Accounting is actually the difference between the flow at this location and the sum of five
upstream inflows, namely those from Frenchman, Driftwood, Medicine, Red Willow and Sappa
creeks, and is called the Swanson-Harlan Main Stem Impacts. This pumping impacts evaluated in this
way is by definition the groundwater Computed Beneficial Consumptive Use (CBCU) used in the
Compact Accounting.

Figure 10a shows the CBCUy in yellow calculated for the Swanson-Harlan reach as the difference
between the historic simulation shown as a blue line and a No Nebraska Pumping simulation shown as
a red line. Figure 10b shows the IWS in yellow calculated for the Swanson-Harlan reach as the
difference between the historic simulation shown as a blue line and the No Nebraska Mound
simulation shown as a purple line. Figure 10c shows CBCUy calculated for the Swanson-Harlan reach
in the absence of imported water as the difference between a No Nebraska Pumping or Mound
simulation shown in green, and the No Nebraska Mound simulation shown in purple.

Figure 10a represents the CBCUy calculated using the RRCA approved method shown in Eq. lc.
Figure 10c represents the CBCUYy calculated using the alternate method shown in Eq. 3c. As shown in
Figures 10a and 10c, the Nebraska pumping impacts for the Swanson-Harlan reach are greater with
imported water than without imported water. As shown in Figure 9, this is primarily caused by the
fact that in the absence of well pumping in Nebraska, more of the imported water reaches Harlan
County Reservoir, than when the wells are operating at historical levels.

Figure 10c demonstrates why Eqs. 3a-d are effective in evaluating the impacts of pumping in a manner
that does not include consumption of imported water. The method proposed by Nebraska, on the other
hand, does include the consumption of imported water. In particular, Eq. 2c can be rewritten as

CBCUy = [3(CKM-CKMN) + (M-MN) + (CM-CMN) + (KM-KMN)]/12+
[3(6-N) + (C-CN) + (K-KN) + (CK-CKN)]/12 (6)

Eq. 6 is algebraically identical to Eq. 2c, but Eq. 6 is written in this way to group simulations with
surface water imports on together (the name contains an M) and simulations with surface water
imports off together (the name does not contain an M). Note that in Eq. 6 the coefficients of the first
group of terms sum to Y2, as does the second group of terms. Therefore the Nebraska proposal to
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estimate Nebraska's pumping impacts essentially averages the impacts calculated with imported water
on and impacts calculated with imported water off.

As shown in Figure 10, any simulation where surface water imports are on will include consumption
of imported water.

The Imported Water Supply (IWS) calculation is intended to subtract imported water from the actual
flow measured at the surface water gages. The purpose of this calculation is to correct the observed
surface flows for imported water. As in the case of estimating pumping impacts, Nebraska's proposed
method calculates the IWS as a weighted average. Half of these differences included in the weighted
average will consider the situation where wells in Nebraska had never been pumping. As
demonstrated in Figures 9 and 10, the amount of imported water that reaches the gage is greater in the
absence of Nebraska pumping than when Nebraska pumping is present. The average would therefore
overestimate the amount of imported surface water at the gage.

The surface water gages measure the actual historical surface water flow. The purpose of the IWS
must therefore be to subtract the actual amount of imported surface water that was included in the
measured gage flow. Egs. 1d and 3d are identical, and reflects exactly what is required. The Nebraska
proposal reflected in Eq. 2d incorrectly incorporates imported water that did not show up in the gage
flow historically, and only would have shown up had wells in Nebraska never pumped.

As a result Nebraska's proposed method is not acceptable.
4. Nebraska's Different Proposals

It should be noted that the currently proposed method is Nebraska's third. Each of these proposals
showed a different proposal for what combination of runs to use.

The first formal presentation of the concept that different pumping and surface water imports should
be used was presented to the RRCA at the March 11-12, 2008 meeting in Kansas City. Tab 4a entitled
Calculation of Computed Beneficial Consumptive Use and Imported Water Supply Credit Using the
RRCA Ground Water Model by the Nebraska Department of Natural Resources. Table 2 proposes

CBCU:.=06-C (7a)
CBUCk=6-K (7b)
CBCUy=6-N (7¢)
IWS=M-6 (7d)
so that

CBCU¢+ CBUCk + CBCUy - IWS =4 6 — (C+K+N+M) (7e)
CBCUy -IWS= B-N)-M-6)=206 - (N+M) (71)
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as an “Alternative choice of scenarios used to calculate impacts on baseflows”. The document only
presented this as an alternative choice, and did not suggest combining this alternative with the
approved procedure.

The second formal presentation by Nebraska presented a new concept, namely combining the result of
sixteen runs to determine the impacts. This was presented in a report entitled Analysis of Current
Methods Used to Calculate Groundwater Impacts for the Republican River Compact by Nebraska
Department of Natural Resources and McDonald Morrissey Associates Inc and Dr. David P Ahlfeld
dated August 6, 2008. This report proposed

CBCU¢ = (6-C+KMN-CKMN+K-CK+M-CM+N-CN+KM-CKM+KN-CKN+MN-CMN)/8 (8a)
CBCUk = (0-K+CMN-CKMN+C-CK+M-KM+N-KN+CM-CKM+CN-CKN+MN-KMN)/8  (8b)
CBCUy = (6-N+CKM-CKMN+C-CN+M-MN+K-KN+CM-CMN+CK-CKN+KM-KMN)/8 8c)

IWS = (M-6+CKMN-CKN+CM-C+KM-K+MN-N+CKM-CK+CMN-CN+KMN-KN)/8 (8d)
so that

CBCUc+ CBUCk + CBCUy - IWS = (6-CKMN)/2 + (C+K+M+N-CKM-CKN-CMN-KMN)/4 (8e)
CBCUy - IWS = (6-CKMN + C+K+CK-MN-CMN-KMN)/8 (8f)

Note that Egs. 8a-d proposes weighting all pairs of differences equally. However Eq. 8e shows that the
proposed method does not solve the problem in that CBCU¢ + CBUCk + CBCUy — IWS does not
equal ©-CKMN. This demonstrates that this proposal is not mathematically rigorous in that the
proposed solution fails to satisfy the basic tenet of the proposal which is that sum of the impacts
should equal ©-CKMN. Furthermore, the physical meaning of Eq. 8f is unclear.

The third formal presentation of the Nebraska proposal is presented in Estimating Computed
Beneficial Consumptive Use for Groundwater and Imported Water Supply under the Republican River
Compact by Dr. David P. Ahlfeld, Michael G. McDonald and James C. Schneider dated January 20,
2009. This proposal differs from the two previous proposals. The proposal states that

CBCU¢ = (KMN-CKMN)/4 + (6-C)/4+
(K-CK)/124+(M-CM)/12+(N-CN)/12+(KM-CKM)/12+(KN-CKN)/12+(MN-CMN)/12  (2a)

CBCUk =(CMN-CKMN)/4 + (6-K)/4+
(C-CK)/12+(M-KM)/12+(N-KN)/12+(CM-CKM)/12+(CN-CKN)/12+(MN-KMN)/12  (2b)

CBCUy =(CKM-CKMN)/4 + (6-N)/4+
(C-CN)/12+(M-MN)/12+(K-KN)/12+(CM-CMN)/12+(CK-CKN)/12+(KM-KMN)/12  (2¢)

IWS =(CKMN-CKN)/4 + (M-O)/4+
(CM-C)/12+(KM-K)/12+(MN-N)/12+(CKM-CK)/12+(CMN-CN)/12+(KMN-KN)/12  (2d)

so that

CBCU¢+ CBUCk + CBCUy - IWS = 6-CKMN (2e)

20

C0O000000485



C-11

CBCUy - IWS =(6-CKMN)/2+(K+C-N-M+CK+CKM+CKN-MN-CMN-KMN)/6. (2f)

Note that the weights assigned to the different terms are non-uniform. Specifically the term
considering a difference from predevelopment or no actions of man simulation is given equal weight
to the term considering a difference from the historical simulation, and that these two terms are
weighted three times greater than all the other terms. The result of this mathematical manipulation is
that Eq. 2e does satisfy the stated goal of matching the sum of the impacts to ©-CKMN, however the
physical meaning of Eq. 2f is unclear.

While the concept of combining the results of sixteen different runs presented in the January 2009
proposal is not new, it doubles the importance of the difference from a predevelopment condition.
This increases the reliance on model predictions as different from the conditions to which the model
was calibrated as is possible. This in turn increases the uncertainty in the predicted results.
Furthermore, it increases the weight of impacts that would have occurred only if Nebraska had never
developed wells.

Tables 3a-z shows the quantitative results of Nebraska's different proposals. Each table shows the sub-
basin impacts as calculated using the groundwater model for a specific year from 1981 until 2006.
Tables 4a-c show the average values for 1981-2000, 2001-2006 and 1981-2006, respectively.

The column labeled RRCA is the approved method currently in use." The Mar08 column, Aug08
column and Jan09 column refers to the results computed using the Nebraska proposal of March 2008
(Egs. 7a-d), August 2008 (Eq. 8a-d) and January 2009 (Eq. 2a-d), respectively.

As can be seen in Tables 3 and 4, the Basin Residual using the January 2009 method is always zero,
but this is not the case in the March and August proposals.

5. Summary and Conclusions

The RRCA has approved a procedure for the calculation of impacts to baseflow caused by pumping in
the Colorado, Kansas and Nebraska. The procedure also specifies the method for estimating the
amount of imported water.

Nebraska demonstrated the perceived problem using examples from 2003, a year of extreme drought.
The problem was presented in the light that the approved method underestimates the Virgin Water
Supply. It should be noted, however, that the CBCU amounts are not only used to estimate the Virgin
Water Supply and hence the allocation, but also is used to set the depletions for which the states are
responsible under the Compact.

Using the approved procedure, the depletions attributed to a state cannot exceed the amount of

4 As noted before, all results shown are based on model runs provided by Nebraska.
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additional baseflow that can be generated by complete curtailment of all wells in the corresponding
state. Under the procedure proposed by Nebraska, it has been demonstrated that the depletions
attributed to a state can be more than two orders of magnitude greater than what can be achieved by
complete well curtailment in that state.

Nebraska has proposed a number of different procedures for altering this procedure. The current
proposal uses as its justification the fact that under their proposed procedure the sum of the individual
impacts matches the basin wide impacts.

While the procedure does result in no basin wide residual, it does so at the expense of physical
realism. In essence the method calculates a weighted average of eight differences. As demonstrated
above, this has the effect of including impacts that did not occur and never could occur. Specifically,
upstream states are burdened with impacts that would only have occurred had Nebraska never
developed wells. These impacts are typically the result of streams that historically have been dry in
large part due to pumping in Nebraska, but would have been live and therefore could have been
depleted had the Nebraska well pumping not occurred. Furthermore, the Nebraska procedure adjusts
the measured gage flows for imported water that would have occurred had there not been well
pumping in Nebraska. These mathematical devices may yield no basin wide residual, but has no basis
in reality.

In addition, the Nebraska proposal implicitly assumes that all model runs are equally accurate. In
reality, the model predictions are increasingly uncertain the further the modeled scenario deviates
from the historical conditions to which the model was calibrated. Nebraska's proposed procedure
increases the reliance on simulations far removed from the historical, which increases the uncertainty
in the model predictions.

Finally, the procedure proposed by Nebraska is unnecessarily complex. As an example, a method was
demonstrated that corrects for the consumption of imported water without adding any complexity to
the current procedure.

Nebraska has failed to demonstrate an imperative need for changing the procedure as approved by the
RRCA. To the extent that imperfections exist in the procedure approved by the RRCA, the procedure
proposed by Nebraska fails to cure these imperfections and introduces new, much greater flaws. As
such Nebraska has failed to demonstrate that the proposed procedure is in improvement over the
procedure approved by the RRCA.
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Republican River Compact Administration Groundwater Model
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Frenchman Creek Modeled Baseflow July 2003
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CBCU.: Nebraska Proposal
Frenchman Creek near Imperial
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Beaver Creek as Modeled for June 2003

Republican River Compact Administration Groundwater Model
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Modeled Baseflow (cfs)
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Beaver Creek Modeled Baseflow June 2003
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Beaver Creek Modeled Baseflow June 1965
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Modeled Baseflow (cfs)
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| Table 1i: 1989 (acre-feet/year)
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\ Table 1j: 1990 (acre-feet/year)
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Table 1k: 1991 (acre-feet/year)
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Table 1m: 1993 (acre-feet/year)
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Table 1lo: 1995 (acre-feet/year)
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\ Table 1p: 1996 (acre-feet/year)
Bai ’ CBCUC ‘ CBCUK ’ CBCUN ] Iws ‘ NE Residual ‘Basin Residual
asin
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[Total [8883 28061 |26382 [B5888 [24766 25940 [863383 202420 201241 BASEH 24746 [22331 [i0i6| 764  oE6H| o[-1270

CO000000506



Table 1q: 1997 (acre-feet/year)

C-11

Basi ’ CBCUC ‘ CBCUK | CBCUy ’ WS \ NE Residual |Basin Residual
asin
|RREA )ano9 [NEnet [RREA janos INEnet [JRREAY | jan09 |NEnet [RREA jano9 [NEnet [RREA Jan09 [NEnet [RRGA jan09 [NEnet
Arkarce |HSAS 1567 | 1543 |BEH| 312 20 NE8 15+ i3 ol oMM 1| oEE ol s
Beaver 8| o 0|N6S08| 6723 6908 BEEE | sesc| Seeo | o oE s oE@ o 371
oo [NESE 312 9N o ofMESS 07| 2se3JN8 o oS 14| o ol
ontwoos [N o ofM| o ofNESH nso| usof8 o oS o o8 o o
[Frenchman 888 | 2678 [ oso 8| oo J#288E | 74584 | 72822 E 19 o 1722 oS8 o[3428
INorth Fork |[iB08l (12406 [12406 B2 26/ 22 JEES| 7| el lE o oflE o e o 0
‘Abm’e - 1944 -2572- 218 zzs- 11604 | 10948 0 o. 653 o. 0|-1273
Swanson
swanson - - -14 -11- -372 -1159- 30549 25796-11601 7157. 319 o- 0| 1102
Harlan
Harlan -
GuideRock- 0 o- 0 o- 22439 22389- 250 199- 0 o. 0 0
GUidep“":k- 0 o- 307 309- 1690 1590- 0 n- 0 o. 0 0
- Hardy
Medicine 8 o o o o JE8E30 | 15084 14947 [J888E | o120 804 B E o oE@E o 0o
raiie bog JNE| 00 [N 122 [ 41z | o) O[S o oS o oS ol o
e wiow [N o[ oS 0| oSS sw07| s:2[EH | SN ol oMM ol o
vock SN 39| M8 of oSS sseo| N8 o oM ol oNEE o s
saova M o OESE 2sos| 253 EHE 300 33 o oS <[ O o s
south Fork Bl | 9203 [ 9181 888 | 5924/ 5860 ESE| os4s| e E o o2 8| oEEE -175
';”gh - 0 0 0 0 1479 1479- 0 0 0 o. 0 0
utler
bonny  [HOE8 1078 [ S07S NG| 00 of oMM ol o of oMM o o
Keith - 0 o- 427| 427 0 o- 0 0 0 o- 0 0
Sebelius
Enders G o oE o o 3464 3263 | o 0 oo | 0
Haren G o olsE 4 s3 952 ced G| o 0 a1 o s 23
Harry
St - 0 o- 0 0 237 235- 0 0 0 o. 0 0
swanson G| o oMMNS| o oMMEEE 158/ 1ciMNE of o of olE o o
[Mainstem |E2588 [-1959 -2581 [Jii8| 153| -622 JJ6857d | cc282| 60822 [J#358 11843 7358|8748 o70| o F##d| o[-2367
[Total [B3818 25324 22830 [26888 20229 [19608 [#87088 185312 177942 [#6406 21061 [16406 8687 | 2715 oJ§888| o[-5831
| Table 1r: 1998 (acre-feet/year)
Basi ’ CBCUC ‘ CBCUK ’ CBCUp ] Iws NE Residual ] Basin Residual
asin
-‘janos |NEnet -|jan09 INEnat -| Jan09 INEnet -‘janog |NEnet -‘janOSINEnet -ljanOQINEnet
arikaree 688 1116 [ 1088 B8E| 323 287 MBS 220 205 E o oS s oEE o o
Beaver B o o BB | 6152 5711 |JA88E | 5330 asss | o o E a2 OEEEEl o ss2
Buffalo  [JEEE | 302 209 B o o |JEEEE| 2779 2ecc lE o o o2 oEEEE| of 185
onitwoos WS o ofMNS o| ofNSNSH 15| uss[NS| o oM ol oMM8 ol o
[Frenchmoan 08 | 2577 [ 703 8| 15| o EEEEA| 75617/ 73733 | 23| 11 d 172 oSEGE o[3728
INorth Fork [iB62H 12625 [12621 B8 20 21888 o4 e lE o o8 o o8 o 16
’S“m"e 2375 -3333- 160 34- 11154 | 10167 0 n. 987 o. 0| 2071
wanson
f"”a”5°”' - -29 o- -332 -755- 31746 27875-12272 8605- 204 o- o| -606
arlan
Harlan -
ook BB o o o ofFEE oo airad R o] vs[HE o o o
_G::Z;‘"Ck- 0 o- 263 268- 1597 1606- 0 0. 0 o- o 13
edicine 8| o oE o o|JiS8E8 | 15726 | 15531 8884 ooco | ssea JE8E| o oEEH o 0
raiie bog [N |0 JlSH8 2543 254 NG| o oS o NS ol M8 of o
e wiow [N o oS o oSS swof sss[S| «| B8 ol oSS ol o
vock NS 4 M8 o ofMEESH 2502 2894 MG oMM8 ol oMEE of 4
sappa G o o883 | 1449 883 ESEE | 2047 2388 G olE seo o o112
south Fork |Hl88H 11530 [11334 [0 | 7063 [ 7711 88| 041 &o3 G oE 140 ojl668 o s97
g“gh - 0 0 0 o- 1548 1545- 0 o. 0 o. 0 0
utler
ooy BN 1111 8 o oS ol oS o oMN8 ol oM of o
s B o o oo s o o o o o o o o
Sebelius
enoes S o o8 o oS0 oo o5 o oM ol o8 of o
varn | o oMM 57| 4SS ool e N8 o oM ol oEE of 2
Harry
Stronk 0 0 0 o- 248 24a- 0 o. 0 o. 0 0
swanson NG| o oG of oS 76| 17olMME of oG of oS o o
[Mainstem 888 -2410[-3339 86| 8o -452 JJ68738 | 66298 | 61382 J8788 12525 | 8788 [i846| 1178| o508 o[-2648
[Total [2538i 26913 [23780 [{7d86 18972 17166 [{86266 | 186744 (178495 [if#24 21677 [17724 [l | 4297 o84 o[-9237

CO000000507



| Table 1s: 1999 (acre-feet/year) C-11
Basi ’ CBCUC ‘ CBCUK | CBCUy ’ WS \ NE Residual ‘Basin Residual
asin

|RREA )ano9 [NEnet |RREA| jano9 [NEnet [JRREAY | Jan09 |NEnet [RREA Jan09 [NEnet [RREH Jan09 [NEnet [RRGA jan09 [NEnet
larikaree B8 790 758 [JAEE 4es| 423 BEE| 324 S E ol oE 2] oEEE o ss
veaver NG| 0| O JBHH c1e7 | 57s1 S sie¢| 477 NG ol o ss| oS of -
outoo W 52 ol ONEEN s 2saMEN ol GMEN ol oM ols

ontwoos [N o ofB| o o[ nn| uaMES o o8 o o8 o o

[Frenchmoan 88 | 2824 oo4 8| o o |J#8088 | 76899/ 75068 A 33| 17 EE| 1815 oEEEE| o[ =630

INorth Fork ||HEEE 13104 (13177 B8 21 25 88| o7 e E o oflE o oEE o 1

‘Abm’e - 983 -735- 269 322- 12547 | 12831 0 o- 277 o- o 577

Swanson

Z‘”a”””' 22 o- -236 -1070- 46049 41900-12772 8745- 122 o. 0| -939

arlan

Harlan -

GUidep“’c'(- 0 o- 309 310- 1680 1sa7- 0 0- 0 o. 0 0

- Hardy

Medicine 8 o o[ o o |JE8E8d| 15239 15197 9480 | o525 [ ossoSE| o oEE o/ 0o

raiie bog | 00 JEHH 240 2450 M| o/ OfS| o oS o oS ol ©

e wiow [ o[ O o oSS cws| e S +| SES ol oM ol o

vock  SE 7| M8 o oNE0E 302 3038 o oMM ol oNEE o s

sappa G o oS8 | ovs| 60 EEEE | 2246 111 E o oS 1121 o338 o[2257

south Fork |28l (12684 [12488 8788 | o067/ 8788 |00 | 1162 1oaa E o o E 123 oESSE| of s97

';“gh - 0 0 0 o- 1344 1344- 0 o- 0 o. 0 0

utler

sonny | 1116 31378 o oMM o/ oS ol oME8 o omms of o

Sebelius

enoes M| o| oS o| oSN 7 3ho8| o o8 ol o 0

v WS o oS | 4s[EE oso| ol o oM ol oM o 15

Harry

= W Il P -l Il Tl

swinson WS o 14N o oMNNE 12| s ol oMM o o o i

[Mainstem [JE#86 [-1002 | -736 [JJ681 340 -437 8601 | 82113 78175 8832 13035 | 8932 [f888 -164|  o§5E| o[ 347

[Total [2866 20889 28006 [#8384 19884 17317 [§04243 203794 (196269 [{8482 22657 [18482 §878 3350  oJi34§| o-7800

| Table 1t: 2000 (acre-feet/year)

Bai ’ CBCUC ‘ CBCUK ’ CBCUN ] Iws ‘ NE Residual \ Basin Residual
asin
-‘janOQ |NEnet -|jan09 INEnet -| Jan09 INEnet -‘janog |NEnet -‘janOSINEnet -|jan09|NEnet

Arores |JHBH 1625 1704 MBS 200 206 S8 250 108 o oMM o oSS of -

Beaver [JE o o 888 | 5600 | 4650 BAEE | 4432 3481-\ 0 o8 a0 OEESH o[ 1898

Buffalo  |[JESE| 330 2378 o o ESEE| 3000 2007 E o oE o3 OJFEE o 187

onitwoos NS o oS o oSS 13| us N8| o o8 ol oMM of o

[Frenchman 888l 2680 [ Sea 8| o o 87| 76044 | 72830 E 25 o 2000 OB o 4187

INorth Fork #8288l (13285 [13287 B8 | 24| 22088 | 103s| 1o lE| o oE o ofE of o

Above -3109 | -4284 216 145- 11450 | 10275 0 o. 1172 o. 0| 2416

Swanson

Swanson - - 0 o- -51 431- 27220 23853-12864 9450- -38 o- 0 506

Harlan

Harlan -

_G::Z;‘“k- o o 407 408- 1762 1765 0 0. 0 o. 0 0

vedicine 8|  of  oE o o|JiB8E8 | 15699/| 15276 8028 o252 o028 EBE| o oEEd o

raiie bog | |0 HESE 1392 1303 MNH| o oM o oNS ol oMmE o

e wiow || o[ OJMN o| ofNSHE| Sio| siiEN <o/ S ol oMEE o

ok W 2 @B o oSN x| sis8 oMM 0| oME o =

ssva WS o oSS 35¢ oo EE 1770 2[NS o ofMMB io02| ofEE o o

south Fork 8888l 9283 [ 9336 J627 | 6315 6273 [SEE | 1020 oo E o oE 7| oESE o 46

:“gh - 0 0 0 o- 1600 1500- 0 o. 0 o. 0 0

utler

cony [ 1170 170G o oMM o oM o oMM§ ol oMM o o

s B o o o o[ o o o o o o o o

Sebelius

enoes S o oMM o oSS 3o /NS o oM ol oMM of o

van WS o oM | 4SS o s 8 o oM ol oS of i

Harry

Stronk 0 0 0 o- 253 252- 0 o. 0 o. 0 0

swanson  [ER| 1o 11 MNS| o oMNBES| 27| s ol oG ol oS of o

[Mainstem [B8360 -3104 [-2293 [JJ§#8| 573 | 986 JJ68334 | 65627/ 60986 J86iE 13126 | 0612 288 1127 o @ 6d| o -1%02

[Total [3553 25536 [22170 [#3724 [14990 13360 [#84748 186129 176987 [{8689 22473 [18689 Jf#6dl | 5358  ofFi#6| o[-10354

CO000000508



r>

| Table 1u: 2001 (acre-feet/year) C-11
‘ Basin ’ CBCUC ‘ CBCUK | CBCUy ’ ws \ NE Residual \ Basin Residual

|RREA| )anos [NEnet [RREA] )anos [NEnet [JRREAY | Jano9 |NEnet |RREA janos [NEnet [RREA jano9 [NEnet [RREA! jan0s [NEnet
lArikaree  [JI088|| 1148 Too7 B[ 370 320 EEE| 382 9| o oE 2 oS of 13
Beaver 8| o 0|NEEHE| sos1| 3645 ESEE | 2223 2986 | o oG 236 o[EE#E@| o 2871
Buftalo 88| 326 2508 o o BE8E| 3170 Soca S o oS e[ oEEEH o 152
outwoor [ 0| oG o oSS 11| a8 ol ol ol oMM o o
[Frenchman [JBB8I[ 2734 554 8| o o83 | s0437| 78229 E 23 oEE 2186 oEBEE| o -4368
INorth Fork #8888l (13654 [13655 8| 20 23 BEE | 1552 s lE o oflE o oE o 0
‘Abwe - 2801 | -4189 - 154 -119 - 13124 | 11701 - 0 o- 1427 0 - 0| -3089
Swanson
Z‘;":;:m : 11 0 - 84| 672 - 37473 33266 - 12983 | 8839 - 63 0 . 0| -663
giir;a:riock - 0 0 - 0 0 - 24201 24089 - 281 170 - 0 0 - 0 0
?:iadrzyp‘"c"- 0 o- 216 213- 1836 1537- 0 0- 0 o- 0 0
Medicine 8] o o o o J@#888 | 17137 16944 8808 | o405 9303 888 o oS8 o
raiie bog | 00 J802H) 3027 [ 307 WG| o/ ofS| o oMMS o olmE o
Red wilow 8| of OB o  oEEE | o162 eisoES 1 29EE o o o
[Rock EE 57 8| o oEEEE 3227 266 o oE i oEEE o =3
sappa [E o oJESE8 | 182 969 TS| 2007 o JlE o o8 1131 08848 o 2281
south Fork 888l (10385 [ 9767 888 | s206/[ 7397 ESA| 1114 &7 E o o8 79[ o888 o[ 199
';“gh - 0 o- 0 o- 1593 1593- 0 o- 0 o- 0 0

utler

Bonny [JEEEE| 1217 1217 o o of olllE o of " oE o o
g:i;z"us - 0 0 - 378 378 0 0 - 0 0 0 - 0 0
Enders B o oE o o 3996 3995 | o o oE 0
Haren G o ollE 32| a0 s20| 827 | o o o8 o 16
bary - 0 0 - 0 0 263 263 - 0 0 0 . 0 0
swanson || 11[ TIMN of oS 2es| 24| o of oMM ol o
[Mainstem |20 [-2794 [-a192 348 289/ -570 #8187 | 76634 70894 [J5068 (13257 | 9009 8248 1493  0[E8GE| o/ -3750
[Total [B3467 26735 [22406 [#448 17689 13299 [B6748 204381 193046 [{8358 22837 [18355 8702 6853  of60i8 o [-15571
| Table 1v: 2002 (acre-feet/year)
‘ Basin ] CBCUC \ CBCUK ] CBCUN ] ws | NEResidual | Basin Residual

|RREA )anos |NEnet |RREA| )anoo INEnet JJRREAY | jano9 [NEnet |RREH jano9 [NEnet [RREA Jan0o NEnet -|jan09|NEnet
larikaree  [JB8E| 280 261 B38| 257 226 B8 | 374 SaoE o oE [ 0 o 75
Beaver B o o 88 | 3768 | 1739 EESH| 3s20| 1701 E o o G 2029 o-| o[ -a057
Buffalo A 310 27 B o oEEEE| 3284 220 o 0 GE ofiZ8 o 126
ritwood 8 o oS o  oEEE 1272 228 o ollE o of@ o o
[Frenchmoan 688l 2795 [ o4 8| o o J##%8 | 76303 | 72081 E 24 o [EE | 2198 088 o 4381
INorth Fork |#B88H 13685 [13691 8| 22| 25 8| 1706 1eorE o oE o o o 12
Above -4424 | 6195 - 236 366 - 11934 | 10148 - 0 0 - 1787 0 - 0| 3428
Swanson
a‘;’g;‘:w ; - 0 0 - 0| 219 - 16327 | 10950 - 10874 | 5425 - 72 0 - ol -139
gzir['ja:éock - 0 0 - 0 0 - 26121 26003 - 288 172 - 0 0 - 0 0
?::’FZ;"C"- 0 o- 275 277- 1615 1514- 0 o- 0 o- 0 0
vedicine 8|  of oS o o|JE8EEE  17s57/[ 17310 JJ88HE so20 | 8373 [JHGSH ojigse o
lprairie Dog [l o o JB383 | 2294/ 2292 |G | of olE o o G| oflE o
[Red willow [JlE o oS o oEE8E siso sieoBE 35| 2 EE o ol o
[Rock EE| o3 s3I o oEESE| 3307 206 @ o ol = o o 21
sappa G o of#3E| 5| 435688 | 1206 e lE o o a5 o6l o 1032
south Fork [JBBB8l | 9554 [ 9561 JJ#88E | 4810 | 4855 288 | 1463 1260 E| o  OoE 202 o8| o 153
Huah - 0 o- 0 0 1746 1746- 0 o- 0 o- 0 0

utler

eonny BB 1207 1z o oMMMG o/ oS ol oS o oMM ol o
o e - 0 o- 512 512- 0 o- 0 o- 0 o- 0 0
enoes WS o oMMNS o ofEEE oo ezaN o oS o oMM® of o
Haren G o oEE| 32| 4o ESE| ses7| soaEH 1o/ wE o o o 13
gfrru“r:k - 0 o- 0 o- 273 273- 0 0- 0 o- 0 0
swanson |G| o[ "ofMMNS| ol ofMNEES| 283 2s3MG| of oG of oGl of "o
[Mainstem [E6i87  -a428 [-6196 [JJ886 | 512| 429 |J58688 | 55908 | 48715 [JBE8M 11152 | 5590 {0884 | 1721 oigiE| o 372
[Total [i8488 23531 [10489 [{6H07 12292 | 9692 [{78438 179175 166278 [#007 20150 [12007 [#3346 | 6754 o888 o|-13397

CO000000509



\ Table 1w: 2003 (acre-feet/year) C-11

CBCUC ‘ CBCUK CBCUN ‘ WS \ NE Residual ] Basin Residual

’-\janog [NEnet [RREA janoo |NEnet [JRREAY | jan09 |NEnet |[RREA janoo [NEnet [RREAI jano9 [NEnet [RREA] Janos [NEnet
arikaree BBl 150 125|828 284| 226B02| ses| so2 | o OoE s oFE8| o 159
Beaver B o 0S| 3021 323 EEA| 3225 7278 o oG 2608 0fEE8d| o[ 5395
Buttalo 88| 300 268 o  oBESSE| 3374 2 E o oE [ oEEE o] .2
oitwood [ o oMM of oMESS w9:| ol o oMM o oMM ol o
[Frenchman 8 2562 218 o o JBHE8E  s3704 11438 26| o EE | 2539 05628 o so071
INorth Fork |HlBBl (14140 [14154 B8 20| 33 EEEA 124 12578 o oE o o8 o 18

‘Abm’e - -642 | 117 - 75| -58 17250 | 18005 0 0 -755 0 0| 1381
Swanson

Swanson - o 10 18629 | 10077 8735 140

Harlan

Harlan -

Guide Rock 0 0 2256 | 2257 0 0

- Hardy

Medicine 8] o oS o o886 | 19574 19339 488 | o674 [ vazo [ E o o o
rarte bog [N o OJNESE 1137 |6 MMNS| ol oMM o oS ol oMEE o
Red willow 8| of oS o  oMNEEEE o035 | 6017 S 3o 20BE of oBEa o o
[Rock EE oo SEE| o OEEEE| 3a30 a0 @ o oE i oEEE o 22
lsappa G o o838 | 173 323800 48[ acsE ol oE 150 o288 o 300
south Fork |{88&8 (11209 [10842 JB28d | 5833 [ 5285 JEEEH| 1672 11 E o ol | 343 offiZ88 o 1258

';L’tglzr - 0 o. 0 0 1758 1758- 0 o-

ooy SN 1326 | 1326 [ of oMME o ommE of o
Keith

o B oo | e
Enders G o o G as38| aa36 8 o oG
Haren  [E o o IS8 878 ssa 2

by - 0 o. 413| 413
swanson [ 15| o[ of oMM 7| s o oMMN o oMW o
Mainstem [JJi28| -642| 119|887 411| 304 #8207 | 65711 57789 88 | o033 | 315 FA 8| -795| o[i883l o 1aa9
[Total [28888 29156 [26930 63811113 | 7574 [203688 (198745 (184714 8787 18791 | 9797 [§#8#8 5037  oJi334| o |-10802

-22 0 43 0

0 0

357 359

0| 0

o
o

542 542

[ o 0
[ 3] 36

o

o o

o
o
o o o
o

[
o

0 0

o
o

[
[
[}
N

0

o

0 0

| Table 1x: 2004 (acre-feet/year)
‘ Basin ] CBCUC CBCUK CBCUN \ ws | NEResidual Basin Residual

|RREA )anos [NEnet [RREH janos [NEnet [JRREAY | janoo |NEnet |RREA| )ano09 |NEnet [RREA| jan o9 [NEnet [RREA] janos [NEnet
arikaree  [JE8E | 166 [ 161 JSEH| 291| 311 R sos[ 27 E o oE 22 o o 37
Beaver [JE o o8| 3233 272 |EE| 143 12 o oG 2061 oSSEH| o S921
Buffalo  [JESE 341 203 @ o o-| 3375 33278 o oS s oESE of 96
ritwood 8 o oE o oEEE 1470 Ta79E o oE o oE o o
[Frenchman B8 2682 39l o o [JB8E78 | s7s01[es123 S| 28| o BE 2651  oBE88| o 5289
INorth Fork | HB0H 14499 [12501 BE| 33| 31 EEEE| 1300 o2l o oE o olE o 0

Above

o
o

1295 -1251. 160| 167 13829 | 13834 0 0 0 o- 0 55
Swanson
Swanson - 0 0 0 0 25370 | 16914 9117| 613 .48 0 0 43
Harlan
Harlan -

Guide Rock 0 174 178 2273| 2270 0 0 0
- Hardy

edicine 8|  of  oE o 0JE0248 | 19986 [ 19728 [J8E8E o790 o533 Bl o
raiie boa |00 SN 137 (i3 G| ol O ol oNEE o
[Red willow [JlE[ o oE o o iEAE8 | 6420 6a12 [JEE| 2 25E4 o

o O O o o o
o

vk [NSH 7 578 o oMESE o7 i ol oM 1|
sappa G o o8i8| 133 272[B8E| o4 Ss3E o oE 138 276
South Fork |HilB88l (11830 [11586 JB#28 | 5073 | 5724 88| 1316 1200 E o o 12s| -629
:l‘:tglzr - 0 o. 0 0 1772 1772 0 o- 0 o- 0 0
ooy A 1302 133 0| 0 of oMM o oMM8 o oMM o o
'é::z"us - 0 0 - 496 | 496 0 0 - 0 0 - 0 0 - 0 0
eoes [N o) ofME| o o ss20( sz o o[ o o 0
varn o oS | 3 75| 7eIS 13 isE o o ol o
;'tarrur:'k 0 0 - 0 0 361 360 - 0 0 - 0 0 - 0 0
swanson S 12/ e[S o OMMESS seo| és|MMNG o oM o oS o 15
Mainstem [Bi86i -1307 [-1259 @i 343 | 350 JJ#8i88 70482 | 61801 806 9440 806 {#24H -43|  Ofi#dSS o 98
[Total [B8753 20645 [26738 |82 [11590 8283-|208924|194123 [i6388 19319 10386 [i785d | 5s6s| 05856 o [-12082

CO000000510



| Table 1y: 2005 (acre-feet/year)

Cc-11

Basi ’ CBCUC ‘ CBCUK ’ CBCUN ] Iws \ NE Residual ] Basin Residual
asin

|RREA )anos [NEnet [RREA| )anos [NEnet [JRREAY | jan09 [NEnet |RREH janoo [NEnet [RREA Jan09 NEnet [RREA| janos [NEnet
larikaree 688 658 632 88| 266 250 MBS | 234 25 E o oE [ oEsEl o st
Beaver 8| o 0JE8S8| 3050 1633 JIBBEE | 4o0e/| 25es E o oG 2318 o884 o 632
Buttalo  [JB08 384 Soo B o o ESEE| 3426 SEEIE o olE s of 8 o 50
onitwoos NS o oS o ofNSNS 1| wue N o oM ol oMM® of o
[Frenchman B3| 2770 38| o o |J#8088 | so761 | 77999 E 28 o B8 | 2734 o888 o 5456
INorth Fork ||[H88l (14479 [14484 B8 33| 30808 | 1302 103 E o ollE@ o of@ o o
Above -1644 -1974- 156 99- 11345 | 11003 0 o- 342 o- ol -729
Swanson
Swanson - - 21 o- -27 -51- 31914 24107- 9905 2055- -43 o- o 34
Harlan
Harlan -
GuideRock- 0 o- 0 o- 28900 28763- 351 215- 0 o- 0 0
GUidep“":k- 0 o- 205 211- 2801| 2801 11 n- 0 o- 0 0
- Hardy
edicine 8| o oE o o|JSEEE | 10625 | 19365 664 ovo2 [ cess BEE| o oE# o
rarie bog N |0 J288 525 szes NG| o oMM of o ol oS o
[Red willow [l o oS o OMNESSE | ess1| eces EE «s| aEE o ol @ o
v NG 77| ol o oM 2| sras |G oMMS | oMEE o =5
sappa [E o o848 | 1031583 GE | 2069 | o8 NG o G 1361 o8i68| o 2751
South Fork |IBBEl (13712 [13753 [Jil62 | 7001 | 7164 S48 1280 1320 G oE e o o 170
g“gh - 0 0 0 0 1708 1703- 0 o- 0 o- 0 0
utler
cony B 1273 1z7a G 0| 0 of ommE o of oM o o
Keith - 0 o- 510 510 0 0- 0 0 o- 0 0
Sebelius
Enders G o oB o o a650| 4620 | o 0 ofllE o
Haren G o oBE| 30| 33 57| s3I 14 of " oE o
Harry
St 0 0 0 0 316 317- 0 0 o- 0 0
swncon WS o MG o oMM 5| a8 o of oMM o 1
[Mainstem [Bi866 -1662 [-1979 87| 333| 266 JJ§263d | 74960 | 66675 JJ2361 10244 | 2261 [i584H | 302 ofi58#8 o -e87
[Total [28818 31700 [28585 [{8723 17282 13577 [208878 208344 193324 [#i62 20248 [11962 [#6548 | 6734 oJfifi@| o|-13s83
| Table 1z: 2006 (acre-feet/year)

Basi ] CBCUC ‘ CBCUK ] CBCUN ] Iws ‘ NE Residual ] Basin Residual
asin

-‘janos NEnet -|jan09 INEnet -| Jan09 INEnet -‘janog NEnet -|jan09 NEnet -|jan09|NEne|:

arikaree |[JHGES [ 1047 [ To1o EEE| 164 a1 EEE| 120 228 o© ofllE o o @ o So
Beaver B o o B3 | 4629 3127 EESH| 4033 a0l o o G | 1502 o664 o 3004
Buffalo  [JBEE| 300 3228 o oESE8| 3405| 2 E o ollE e ofiB2| o 153
oritwoos S o oS o oSN 12 w8 o oS ol oMM® of o
[Frenchman B8 2830 38| o o J#888d| 76441 | 73612 S| 31| o BE 2803 o fSEA§| o Seo1
[North Fork [I2H [14424 12427 S 17 19288 | 1230 1258 o oE o oE o o
‘Abm’e --2454 -3043- 202 211- 9533 | 8944 0 o- 589 o- 0| -1169
Swanson
Swanson - - -13 o- -256 -1149- 30174 22061-10421 2523- 215 o- 0| -1008
Harlan
Harlan -
GuideRock- 0 —18- 0 o- 26500 25350- 370 224- 0 o- o -16
F:ZZ;‘"CK- 0 14- 115 116- 2345 2339 11 -13- 0 o- o 12
edicine [l o oS o oJESEE8 18767 | 18ais JJSAEEl 9754 | 9a0s ESE o o [EsE
raric oo [N 0 o|GHA | «3s0 47| o/ o o of® o o8 o
weswion [ o oS ol ofME0SH| coso| eoe3 S| 2| 2SS o oMM of o
rock WS 2| S ol oS ssc<| 3ses NS o o 10| oS of 8
ssva N8| 0| oSN so|ao7o JEGE 071| 1023 NS 0| oD 1020 ofSSEA o -avas
[South Fork [l§B80) [10585 10555 @840 4350/ 4340 E6EE | 1028 1oz 8| o oE o/ o [ a3
g”gh - 0 0 0 o- 1647 1646 0 0 0 o- 0 0
utler
ooy BB 1262 1263 o) ofNS| ol oG o oMME o oMM® of o
A B B B R R K
Sebelius
encers WS o oMM of oS <5 d2eN8 ol oMEN o oS o
varn | o oSN 0| nNEE oo csEE ) @8 ol oMM o
Harry
swanson [N 12[14NS| o o[MNSEE| 7o 57| of oS of oS of "o
[Mainstem 5088 -2477[-3080 838 | 65| -816 JJ#5474 | 68551 | 59694 3788 10779 | 2733 [i5#E0| s12 ofid5d | o 2295
Total [24848 28172 [24623 [{i572 14712 10383 [I87586 196462 180973 [§3185 20654 [12193 [#6564 | 7028 o387 o/|-1a007

CO000000511



\ Table 2a: Average 1981- 2000 (acre-feet/year) C-11
‘ Basin ] CBCUC \ CBCUK ] CBCUN ] ws | NEResidual | Basin Residual
|[RREH janos [NEnet [RREA )anoo [NEnet [JRREAY | Janoo [NEnet |RREA] Janoo [NEnet [RREA jan09 [NEnet [RREA jano9 [NEnet
arikaree ||| 11331117 888 se1| 333 MBS 215 o0 S o oE 14 oEE o 65
Beaver 8| o 0 JBE88| 5651 5238 ESE| so4s| deso S o OoE 3| oEEEE| o 826
Bufalo[JEEE| R3E o oEEsE 2158 2095 o oE 2 oEES o 135
oritwood 8 o o8| o oEG#E| 1076 1076 E o oflE o JE o 0
[Frenchman [J68E | 1017 [ 657 8| o o J88E8 | 64415 63145 E| o ojEE 1250 o 9EE| o2512
INorth Fork |[{8B08l (10407 [Toaoo | 23| 22 B#@| s78| s7eE o ofE@ o oE o 0
ga‘;ﬁon -1442 | 1755 210| 191 - 10268 9946 0 321 0 . 0| 654
a‘;’g;‘:w ; - -12 0 - -102| -230 - 33878 | 31423 - 10597 27 0 . 0| 145
gi?:jaenl;\ock - 0 0 - 0 0 - 18066 | 18038 - 159 0 0 - 0 0
Guide Rock - 0 0 256 257 - 1560 1564 0 0 0 - 0 0
- Hardy
Medicine 8| of o8 o o |JESE8E 13017/ 12888 86 s107 o " oEss o o
lprairie Dog 8| o 0 JE8EE | 3016/ 3915 G 0 olE o o ToE o 0
[Red willow [l o oS o OJNEEES | 4661 | aeso A 27 o ToE o 0
[Rock S 22 196 o  oEESE| 2140 2135 G o/ ToE o 0
sappa G o o 63 | 1454/| 1014 BE8E | 2667 2231 G o8 35 oEEEs| o 875
south Fork [J8888]| 9722 [ 9639 888 7463 [ 7330 EA  sss| 782 NG 76 o288 o =283
Huah - 0 0 0 0 1232| 1232 - 0 0 0 . 0 0
utler
Bonny  JB8E| o62[ ce2 B o o of oE o o " oE o o
o e - 0 0 - 509 509 0 0 - 0 0 0 - 0 0
Enders G o oB o o 2797 2797 | o oo 0
Haren G o oBE 32| 36 s17| 218 o o~ o [ o
pary 0 0 0 0 195 195 - 0 0 0 - 0 0
swncon WS o oMM o oMM 5| 178 ol oMM8 o oMM of o
Mainstem |84 -1456 [-1755 868 | 363| 217 |J65838 | 63771 60971 [J8284 10753 | 8294 JAEEE| 341 o A5 | -786
[Total [Bi587 22986 [21261 [#8778 19765 [18627 [{65752 | 165796 160593 [#6303 (18008 [16303 [5i58 | 2598 o fidd| o|[-5461
\ Table 2b: Average 2001- 2006 (acre-feet/year)
‘ Basin ’ CBCUc ‘ CBCUK ’ CBCUN ’ Iws ‘ NE Residual ’ Basin Residual
-‘janos NEnet -|jan09 INEnet -| Jan09 INEnet -‘janog NEnet -|jan09 NEnet -|jan09 NEnet
arikaree B8l 576|549 B8 272 226 ESE| 347 STE o olE 6 ol @ o 0
Beaver [JE o o 88 | 3947/ 1790 B8 | 4275 21178 o o G | 2157 oEEE8 o 4314
Buffalo BB 345 228 o  oEEEE| 3339 275 E o 0 E ofiZ8 o 126
onitwoos || o o[ o oS 1e| M8 o o8 ol oMM8 of o
[Frenchman 28| 2730 216 8| o o [J#84E8  sooos|| 78365 S| 27| o[BG 2510 of#8#E| o S028
INorth Fork [ilB3[14148 [Ta152 A 27 27 EE8E| 1405 1207 8| o oE o/ oE o o
Above - 2210 | 2756 164 111 - 12836 | 12273 o o - 564 0 - 0| -1163
Swanson
a‘;"ralg:m ; - 0 0 - -64| -348 - 26648 | 19563 - 10339 | 3266 - 12 0 - 0 -202
gi:ia:P:ock - 0 0 - 0 0 - 27051 26921 - 321 194 - 0 0 - 0 0
_G:z’:j;“k - o o - 224 226 - 2188 2187 o o - o o - 0 0
edicine [l o oS o oNESESH | 1ss24 | 18517 5288 9589 o283 6 o o e
lprairie Dog [l o o [JB864 | 3005 [ 3004 G | of ofE o ofE o o G |
lRed willow [JlE o oE| o oEGSE| eo7s| eoe3 B8 <1 26BE o oEE o o
[Rock B8 7o seE| o oSS 331 ssi7E  of  oE w2 oEE o 28
lsappa B o o|MEEEH 4s| 927 EEE| 1582 7228 o oG ss2|  ofiE#E o[ 1730
south Fork ||l [11214/[11017 B84 | 6059 [ 5794 [JEEEE| 1314 1126 o oS 1s3[ oJEESH| o esl
g“gh - 0 0 0 0 1704 1704 0 0 - 0 0 - 0 0
utler
ooy BB 1201 228 o) ofMMNG| ol oG o oMME o oMM® of o
e B o o | s o OB o o8 o B o o
Enders NS o[ oMNS| o "o|NSSS| 304 asos NS o oMM of ojME o
Harn S| o oSS 1| o MNEEE| a0 s A 12| L4MNE| of ojE o
Harry - 0 0 - 0 0 320, 320 - 0 0 - 0 0 - 0 0
Strunk
lswanson [ [ B o] o s7s| a2l o ofllE o ofllE o 0
Mainstem |[EB#6 -2218 2765 [JJd#8| 326| o #5388 | 68723 | 60943 8483 10651 | 3252 {4370 ss1|  o##3§#| o -1a59
Total  |[BAE08 28156 [24795 [#0835 (14113 [10468 [B00374 199338 [185400 [i2784 20333 (12784 [{486d | 6370 o J2645| o/-13385

CO000000512



Table 2c¢: Average 1981- 2006 (acre-feet/year)

C-11

CBCUC ’

CBCUK |

|Ari karee

IBeaver

of o |NEEE | 5258 | 442 [NEGER

|Buffa|o

22 10 S| o o W2sEE

|Driftwood

of oS o oG

IFrenchman

|North Fork

Above
Swanson

Swanson -
Harlan

Harlan -

Guide Rock

¢

- Hardy

Guide Rock

|Medicine

of "o o[ oSN

|Prairie Dog

[Red willow

of oG ol oNEsss

IRock

327G of o WEEsH

|Sappa

|South Fork

Hugh
Butler

. B

IBonny

Keith
Sebelius

- B

|Enders

|Harlan

Harry
Strunk

- B

|Swanson

o oM o[ o

wainstem (B8 -1652 -198 JUSS 350 | 166 NG0B ceo1e

|Total

CBCUN

4866

[ 2430
| 1146
[ 68221
[ 769

10860

32209

g I |

20139

1705

14358

0

4988
2461
2417

of oG o oWsiss
of ofMNSE 32| 36 NNEE

Iws ] NE Residual

0-‘

G L L

o omm sl omm
10729 7277 [g038 07 o 08
19237 15491 [ 3470 o B

I Basin Residual

— !!ﬁ!!l—ggl—!gﬁ!
o oMM ol o

CO000000513



Table 3a: 1981 (acre-feet/year)

c-11

Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ] Iws Basin Residual
asin

|[RREA| Maro8 Aug08 [Janoo [RREAl Mar08 Aug08 [Janos [JRREA [Maro8 [Augos | Janoo |RREAI [Maros (Augos Janos [RREA [Mar08 Aug0s Janos
larikaree 88842 821 s21 80| 461 446 44 ERE[T 229 255 2550 o oEElEI[ o o
Beaver B0 o  o|B806 [ 5248 5275 | 5275 |J5AAE 5301 sa18| s«1s|ETT 0 o oBEI sS4 o o
Bufalo  JBETT52[ 42| 420 o o EEGE | 1aio| 1410 w1080 o oEEITis[ o o
ritwood @ [T0[ o oE[T0[ o oJESE| e35| 35| s 0 o oETTad o o
[Frenchman 248 71477 | 858 sss|E of o ofB8E8E 51409 50797 | 50798 |G of o offi# g 1231 o o
INorth Fork BB ["7528 | 7528 7s2s R 1T 11| 1B 213 213 2380 o oM@ ad[ o o
‘Abm’e - -739| 646 -641- 215 233 238- 9453 9571 9576- 10 0 o. 230 16| 0
Swanson
Swanson - - 26| 19 -18- 52| 58 69- 39649 | 40037 40047- 9128 | 8848 8838- 816 31| 0
Harlan
Harlan -
GuideP\ock- -10 0 o- 0 0 o- 12548 | 12558 12555- 65 62 63- -19 o o
_G:iadrz)'}“k- 0 0 0- 234 235 235- 1456 1456 1456- 0 0 o- 0 0o o
medicine 80 o oE[T0[ o o86HE | 9547 9611 o612 663 | 6752 6689 6680 EE 125 o o
prairie Dog 80| o o088 ["4069)| 4067 | 4067 NG 0 0| oE o] o oE o o o
[Red willow [JlE[T0[ o o[lG o[ o o048 a0aa| a40as| aoas T2 12| 12| of of o
v MBI 0/ o oSl o o ofeN| o1 101 1ol o o oM@l © o o
lsappa G0 o o ESE8|[ 1655 553| s554|JEEE 3390 2286 228780 o oEE8E[ 2205 o o
lsouth Fork 8888l [79512]| 9600 | 9599 |HB8EE [10646 10819 [10s1s [SHE " 832 912 o[ 15| o oEH| =14 o o
Huah - 0 0 o- 0 0 0- 839 839 839- 0 0 o. 0 o o
utler
soy BB 58| 758 ssofM| 0| o ofMMG| o o o o o oMM 9 o0 o
Keith - o o o- 359 359 359- 0 0 0- ol o o- of o o
Sebelius
enoes |0 o ofMNB[ 0| o ofESN| i6s5| ieo5 icos NG| 0| o oMl G o o
vorn WG| o oMEB[24| 25| os|MNEEIe| 20 cof[0| o oMMBIG o o
parry - 0 0 0- 0 0 0- 119| 119 119- 0 0 0- 0 o o
runk
swinson MBI 0 o oMM 0 o ofMMAl i 1% oM o o oM@l 0 o0 o
Mainstem |58 782 | -672| -e67 #8391 521 536/|J64338 63106 63622 63637 |J#586 | 9181 8921 soro JJi84F -1063| 26| o
[Total [ #8554 | 19395 | 18943 [18048 [BH876 22860 | 22071 [22087 {42878 (144958 143917/ 143933 [{B286 (15924 | 15627 15611 fifl [ 1932| 53| o
\ Table 3b: 1982 (acre-feet/year)

Basi ’ CBCUC ‘ CBCUk ‘ CBCUp ] Iws \ Basin Residual

asin

-IMarOB |Au908 |jan09 - Mar08 |Au908 |jan09 -| Mar08 |Au908 |jan09 - Mar08 |Augos |jan09 - Mar08 |Au908 |jan09

arikaree BB 72172 2142 2141 888 [424| 397 306/[EEG [T 217 217 2160 o oEE[ e[ o o
Beaver B0 o  oB888 [ 5396 5692 | 5692/ [JEH0H 5117 5413 sa13 of o ofEsH 593 o o
Buffalo 8116 78| s 0| o oS 1551 1513 sz 0 o oEE[ 75 o o
ortwood M6 o o BI0| o ofES[ 8| s co B0 o oIS o o
[Frenchman 288 1654 972 o72|8[ 10| o o [J5#0688 52388 51710 sizio [T 0 o o8/ 1337 o o
INorth Fork [Ji8i0)[ 7864 7867 7sc7 [ 0 10| 10|84 226 230 230" o] o oE 10| o o
‘Abm’e - 936 -909 —908- 121 163 164- 8649 8672 8673- 0 0 o- -105 o o
Swanson
Swanson - - 32 12 -15- 65| -65 -61- 28560 29822 29826- 9583 8285 8281. 2500 10| 0
Harlan
Harlan -
Guidep\ock- -15 0 o- 14 0 o- 12416 | 12438 12435- 87 66 57- -60 o o
_G:Zj:j;‘“k- 0 0 o- 165 172 172- 1410 1419 1418- 0 0 o- 28 o o
vedicine [0 o oG o o oS48 9256| 9359 9359 [JBE8E[ 6896 6794 6794 JBEE 207 | [ o
prairie Dog @0 o o #8@A [ 4536 | 4545 | asas| NG 0| 0| o G o o ojE 0| [ o
Red wilow 80| o oE[ 0| o oEE# | 3211 3213 z«uz|EE[T15| 13] w09 o o
vk WENSG o o[ ©| o ofEEN| ez 12 1ol 0/ o o8I0 o o
lsappa G 0| o o|jB28 [ 2507 | 2318 2318/[JB86H [ 3222 3052 zos2[E[T 0| o o ESEE| 380 [ o
[south Fork [JBBBE|[8954 | 8778 | 8774 |JEBEH 6379 | 6143 6139 JBSE 737 676 73T 0| o o|ESEE[ s [ o
Fuon - 0 0 o- 0 0 o- 882 882 882- 0 o o 0 o o
utler
sy |EBH| 760 760 7co || o o8l o o oMW o o ofmEl o o o
Keith - of o o - 487 487 487 - 0 0 0 - of o o . of o o
Sebelius
enoes |0 o o8l o o ofEEeE| iz ez o[BI 0 o oMl G o o
varan N[0 o ofEE| a1 22 2MESM| 6| ses| cco 0 o oM G o o
;'f"y - 0 0 o- 0 0 0- 127 127 127- 0 0 o- 0 o o
runk
swanson [0 o ol 6| o oSSl 52 133 1l 0 o oM@ o o o
Mainstem |[JE88 | 092 | -927| -031|JJ§88|| 206 268| 272|J58687 | 51034 52350 52354 6888 | 9681 8344 8343 |BBGH 2784 o o
Total [ #8788 | 20526 | 19675 [19665 [{8788 (19962 | 19879 19877 {54404 132904 133658 [133657 [I86088 16599 | 15152 15151 i34 1256 10 o

CO000000514




Table 3c: 1983 (acre-feet/year)

c-11

Basi ’ CBCUc CBCUK CBCUN ’ IWS Basin Residual
asin
|[RREA| Maro8 Aug08 [Janoo [RREAI Mar08 Aug08 [Janos [JRREA [Maro8' [Augos | Janoo |RREAI [Maro8 Augos [janos [RREA [Maros Aug0s jano9
arikaree ||JBBE 71552 1553 1554 BBEI[T264| 254 256 1524 131 [0 o o289 o o
Beaver B0 o o880 [ 5609 5756 5755 [ 4925 so71 so7i @[T 0 o oESE[ =83 o o
Buftalo 8140 93| o3B[0 o o ESE | 1592 1545 1sas|E[TT 0 o oEsE[TS3| o o
pritwood [E[T0[ o oE[T0[ o o SEE [ 921 922 o2 @[T 0 o JETT 9 o o
[Frenchmoan [JBB8l 71843 | 1096 | 1097 G of o o|j5@848 | 52825 52082/ 52083 |G of o ofi48§ 1487 o o
INorth Fork |[Ji8B8I 77958 | 7959 7oso B[ 20 17| 1788 [T 304 302| o2 @[T 0 o oM@ 0o o o
‘Abm’e - -1110 | -1438 -1440- 287 280 278- 7798 7473 7471- -11 0 o. 675 o o
Swanson
Swanson - - 10| 12 -10- 59| -140 -126- 18335 19930 19945- 9820 | 8136 8121- 3241 45 0
Harlan
Harlan -
c_}uideRock- 0 0 o- 0 0 o- 13836 13850 13850- 85| 76 76. 27 o o
_G:iadrz)'}“k- 0 0 0- 197 197 197- 1521 1523 1523- 0 0 0. 0 o o
medicine [JET0[  of oE[T0[ o  of|J88SE 9319 9477 9477|666 [ 6988 | 6833 6833 [BHH| 313 o o
prairie Dog 8 [T70[ o o 08 7085 | 4oss | soss| |G 0 0| oM@ o] o oM@l of o
Red wilow 80| o oE[T 0| o o EESE[ 3129 3130 zzoEE[T1d] 13] w09 o o
[Rock 0 o o ojE of o ofESEs 1364 1364 1364 NG o o ojE o o] o
lsappa G0 o o8 [ 2408 | 2277 | 2277|880 3082 2951 2051 @[T 0 o oEEE[ 262 o o
south Fork [J8224 78056 | 8125 s130 388 [4182| 4209 4214/[J6H0 [ 666 621 2o 1T o oESE[ S9| 18| o
Huah - 0 0 o- 0 0 0- 925 925 925- 0 0 o. 0 o o
utler
sony B0 780 780 seof| 0| o oMMMG[ o o oM o o oM@ © o o
Keith - of o o - 454 454 454 - 0 0 0 - o0 o o - of o o
Sebelius
Enders B0 o o[lB of o o888 1895 1895| 1895 |G of o oE 0 [ o
vorn MBI 0| o o[l 3 20 ofNE8 7 5 crs[S 0 o o[ 0 o o
parry - 0 0 0- 0 0 0- 134 134 134- 0 0 0. 0 o o
trunk
swnson MBI 0 o oMMl 0 o oSl 13| 1% oMMl 0o o oM@l o o o
Mainstem |88 [-1126|| -1454 -1454 883 | 222 335| 347/ |JA4ES6 21490 42776 42788 645 | 9894 s211| s1os |BFEH[ 2595 -a1| o
[Total [i#i83 | 19210 | 18160 [18167 [{7A6H (17459 | 17404 17423 [{24860 123539 (124139 [124159 [iSH8 (16886 | 15060 15040 [i65H -1388| 66 o
\ Table 3d: 1984 (acre-feet/year)
Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ’ Iws \ Basin Residual
asin
-IMarOB |Au908 |jan09 - Mar08 |Au908 |jan09 -| Mar08 |Au908 |jan09 - Mar08 |Augos |jan09 - Mar08 |Au908 |jan09
arikaree BB ["T978| 964 o6« |JB0E [ 359 333 333|EEGE [T 213 196 196E[T 0 o o857 o o
Beaver B0 o o088 [ 5834 | 5949/ 5940/ [JEHSH [ases| sos2| sos2 [0 o oESE[ =31 o o
Buffalo BB 129 91| o1E[ 0| o oSS0 1626 1588 1sss|E[T 0] o oEE 75 o o
Dritwood 80| o oE[ 0| o o688 1038 1039 o3[ 0] o oM@ 0o o o
[Frenchman 8] 72025 | 1221 1221 B[ 20| 13| -13/|JB%88E 55938 55132 ss1z4 [T 0 o ofiE@E[ 1595 o o
INorth Fork |88 [78396 | 8395/ 83905 8| 36| 27| 27 |ESE| 345 337 37T o] o o 16| o o
‘Abm’e - -846 | -1108 -1109- 214| 195 194- 10146 9858 9357- 0 0 o- 574 o o
Swanson
Swanson - - -20 0 o- 94 277 -257- 29557 31183 31202- 10366 8512 8489. 3375 60 O
Harlan
Harlan -
Gatde P\ock- 0 0 o- 0 0 o- 14477 | 14494 14494- 94| B2 82- 37 o o
_G:iad:j;“k- 0 0 o- 288 291 291- 1351 1355 1356- 0 0 o- 12 o o
vedicine [0 o olE 0/ o oi6868 10401 10504/ 10504 G0 7303 7202 | 7202 [JB6E[ 206/ o o
prairie Dog 8 [T0[ o o088 [ 4057 | 4056 | 4056/ [NNG 0| 0| o G of o ojE of o o
Red wilow 80| o oE[ 0| o oSE00 3657 3699 zeoo B[ 17| 16| 10 o o
rock MN[0 o oI 8 o o[ 147 17 i M6 o oM 0 o o
lsappa G 0| o  o|28#8 [ 2628 2501 2501 [JB8EE [ 3118 2090 2000 [0 o o8| 255 o o
[south Fork |88 8109 7987 | 7985 |0l "8087 | 7902| 7901 GRS 843 7s6| 7ss [T 0| o o|J#§[ 400 o o
g“gh - 0 o o 0 0 o- 993 993 993- 0 o o 0 o o
utler
soy SB[ 635 635 es M| 0| o oMMMG| o o oM o o oMM o o o
Keith - o o o- 754 754 754- 0 0 o- ol o o. of o o
Sebelius
eoews MBI 6| o ofB| 0| o ofME088| 203 205 o[ G o oMl 0 o o
varn [0 o oSl 37 1 S| 70| 72| 280 o oMl G o o
Harry - 0 0 o- 0 0 o- 143 143 143- 0 0 o- 0 o o
Strunk
swanson B[ 0| o oSl o o oMMM8| 14| 147 18 o o oMM o o o
[Mainstem [Bi863 | -873|| -1108 -1111 i85 | 200 205| 224 |J58363 55531 56890 56909 6587 |10455 8593 | sseo B0BA 2850/ -59| o
Total [i#i58 | 19607 | 18396 [18301 [BHA2E 22148 | 21732 [21750 [{#4868 143231 143730 [143750 [i8701] (17786 15820 15794 |§i88| -898| 60| o
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| Table 3e: 1985 (acre-feet/year) C-11

CBCUC ‘ CBCUK ‘ CBCUN Iws \ Basin Residual

|[RREA| Maro8 Aug08 [Janoo [RREAI Mar08 Aug08 [Janos [JRREAY [Maro8' [Augos | Janoo |RREAI [Maro8 Augos [janos [RREA [Maros Augos jano9

larikaree B8l [7378 [ 364 363 |JBSA[ 527 312 312[ESHE [T 195 195 1040 o oEE[29 o o
Beaver B0 o  o§6048 75507 | 5979/ so7s/[JBEEA 75139 5212 s 0( o o[ TEaE| o o
Burfalo  JBE[T120| 90| oo B[ 0| o o EeAE 1705 1676 1676 [0 o s8] o] o
ritwood @0 o olME[T0[ o o688 1052 1052 ios2|E[TT0[ o o o] o
[Frenchmoan BBl [72195 | 1330 1328 8["20| o o/|JB8808 58015 57161 57160 [0 o 1707 o[ o
INorth Fork ||J8B8H 8684 | sess | sese A 32| 26| 26/EEE[" 3724 370 7o 0 o [T o o
‘ga‘;‘ion - -862 | -1140  -1145 201 187 183- 10630 10352 10349- 18 o o 591 o o
pvanson - - 24 o o 72 120 99- 34293 35333 35313- 10891 10110 10129 1970 62 0O
giir:ja:',:ock- 0 o o 0 0 o- 14535 | 14549 14549- 98| 89 89 23 o o
Guide P‘°Ck- 0 o o 218 218 219- 1524 1526 1526- 0 o o 0 o o
- Hardy

vedicine [0 o [T70[ o of|J#E0E | 11006 11106 11106 |SH | 7393 7295 7295 [ 199

‘Prairie Dog -I 0 | 0 |

0
0 [73522][ 3524 3524/ 0 0| oE ol o
[Red willow 80 o o
0
0
0

o[ o ofEE8E | ai6a| 4166 4166 G 18|

-
~
=
~

o O o o o O o o
o

[Rock G o o o o o864 1505 1504 150480 0] 0|
lsappa G0 o 2720 | 2748 2743|8300 [ 3147 | 3175 174 A o o 56|
south Fork 888l 79807 | 9710 971 6904 | 6766 6767 S [ 861 786 o7 A 14| o [ 315
Huan - 0 o o 0 o o - 1041 1041 1041 - 0 o o 0 o o
soy S| 843 o4 sc Bl 0| o o8 o o oMW o o oMmEl o o o
e e - 0 o o 655 655 655 - 0 0 0 - 0 o o 0 0 o
Enders G0 [ o o o of8368 2200 2200 220080 o o | [ o
Haren G0 [ o 17| 18| 1s|EEE 711 711 711 G of o] o | [ o
pary - 0 0 0 0 0 0 - 154| 154 154 - 0 0 0 0 o o

swonson B0 o oS o o oS8l w51 1 o 0 o oM 0 o o

[Mainstem [Si48 | -886|| -1147 -1153 586|345 523| 490 [J63400 60982 61760 61737 [J85H0 |10965 10188 10204 i34 1202 70| o
[Total [#8578 |21141 | 19885 [19876 [20527 20405 | 20544 [20518 [{52808 152400 (152420 [152397 [{678 (18373 17501 17516 EB8H | 297 72| o

| Table 3f: 1986 (acre-feet/year)

CBCUc CBCUk ‘ CBCUN IWs Basin Residual

-IMarOB |Au908 |jan09 - Mar08 |Au908 |jan09 -| Mar08 |Au908 |jan09 - Mar08 |Augos |jan09 - Mar08 |Au908 |jan09

arikaree  |[JBEH 77357 [ 338 336848309 280 203 193 10280 o ofE@ S8 o o
Beaver B0 o o808 | 5852 5467 5467 5231 48a7| 4sa7 B0 o o8 766] o o
Buffalo B8 T113[ o1 1B 0] o o 1772 1750 7so[E[T0[ o o[ a3 o o
Dritwood @0 o oM@ 0] o o 1072 1072 w0720 o oM@ 9 o o
[Frenchman B8 72374 | 1446 1445 B[ 18| o 11 ['59206 | 58286 | ss2sa [ o] o offEEd[ 1838 o o
INorth Fork [JB82E[ 8821 8822/ ss2z 8 23| 20| 20 [7377] 376 7@ 0o of oM@ 9 of o
‘ga‘;ﬁon - -1021 -1302 -1302- 199 191 191 9692 9412 9412- 0 0 o- 569 0o o
a‘;"ralgsm - 32 19 -20- -65 227 -201 24042 26388 26415- 11174 8605 8576. 4847 80 O
gzir:ja:éock - 0 o o - 0 o o 14767 | 14778 14779 - 111 98| 99 - 14 o o
_G:i::j;“k - 0 o o - 257 251 251 1340 1338 1339 - 0 o o - 11 o o
vedicine [0 o oG of ol o 11417 | 11563 | 11563 |68 [ 7453 | 7309 | 7309 [JESH | 253

prairie Dog 80| o o 88 [2195/| 2195 2195 0 i ofE o] o oE 9

Red wilow 80 o oM@ o[ o 4035 4037 4037 S

[Rock G 2] 1| uE o o o 1592 1591 so1[@[ 0] o oE[ 0

lsappa G 0| o  o|JSE8 [ 1937 | 1442 1442

3092 2595| 2595 o o o ES8§| 90|

[ o

o] o

18 16| 160 o o
ol o

[ o

[ o

[south Fork [JilBl6|["7708 | 7643|| 7643 |J80Hl 6173 | 6091 6091

781 749 a0 E[T 0 o o |EEEE[ 82|

Hugh

N
~
o o

Butlor - 0 0 o- 0 o o 1108 1108 1108- 0 o o - 0 0 o
Bonny  |[JB8E 860 | se0| seo [0 o o | 0| 0| ofE ol o oM@l o o
o e - 0 o o - 617 617 617 0 0 0 - 0 o o . 0 o o
Enders |G 0 [ o o o o [72322] 2321 2za1 @ o] o oM@l o] of o
Haran G0 [ oEE 17 17| 17 [T788| 788 v7es|E 0 o oM@ 9 of o
;IfrTr:k - 0 o o - 0 o o 165 165 165 - 0 o o - 0 o o
lswanson @0 o oM@ o o [7i52] 153 @0l o oElTTad[ o o
Mainstem [Bi608 [-1054 | -1329 1329 [JJi8# [ 200 216 244 49841 | 51017 | 51945 [JB8A8 (11277 | 8696 | sces J@6HH -4282| 84| o
Total [#6584 | 19187 | 17885 [17882 [{B82H (17500 | 16336 [16361 143173 143532 143557 [#§#53 [18766 | 16029 [16002 [60H | -704| -7a| o

CO000000516




Table 3g: 1987 (acre-feet/year) =11

Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ] Iws Basin Residual
asin

|[RREA| Maro8 Aug08 [Janoo |RREAl Maro8 Aug08 [Janos [JRRERJ [Maro8 [Augos | Janoo |RREAI [Maros (Augos Janos [RREA| Maro8 Aug08 Janos
larikaree |88 7392 370 369G [ 358 336| 3358 [T 204 200 1090 o ojEEI 50 o o
Beaver B0 o  o8388 [ 5888/ 5575 | 5574 |JAGAE 5277 4964 4cc3 8T 0 o oEEE[ 625 o o
Buralo S 338| 98| os|ME[T0[ o o EESE| 1837 1817 1s17 8T 0 o oS8 Ts9[ o o
ritwood @0 o oE[T0[ o oG8 103 1103 11030 o oM@ ad[ o o
[Frenchman |88 72564 | 1567 1569 NG 22| 21| -10/|JB8%8|[ 60463 59465 sose7 |10 o oEBE[ 1973 o o
INorth Fork 8828l [79326]| 9326/ 9326 JBE [ 29| 24| 24ESE[" 435 33| 430 o oM@ ad[ o o
‘Abm’e -943 | -1308 -1312- 232 203 199- 10021 9651 9647- 0| -13| 12 767, 12| 0
Swanson
Swanson - - -30 0 -12- 92| 21 o- 32292 33732 33715- 11668 | 10390 10401- 2805, 51| 0
Harlan
Harlan -
GuideRock- -10 0 o- 0 0 o- 15604 | 15624 15624- 125, 104 105. -46 o o
?:iadrz)'}“k- 0 0 0- 223 223 223- 1373| 1377 1376- o 11 -10. -11 o o
edicine 0] o oE[T0[ o o jiS#84 11870 12012 12012 |[J§8["7692 | 7552 7552 888285 o o
prairie Dog 8 [0 o o J#A8E 2455/ 4496 | 4496/ [N 0 0| oM@ o] o oE o o o
Red willow [JllET0[ o oG of o oSS 4221 4224 a2a [T 22 19 w0 o o
[Rock G 3| 12] 120 o o EEEEi7os| 1707 17oc[ET 0 o oM@ 9 o o
lsappa G0 o o888 [ 2019 1158 1150 [JAAE| 3168 2305 23050 o o@EE[ 1721 o o
south Fork 888l (10057 | 9946 | 9943 808 8323/ 8203 | s100 NG 833 785| s/ 0| o oSEE| 283 11| o
:“gh - 0 0 0- 0 0 o- 1122 1122 1122- 0 0 o- 0 o o
utler
sony BB 60| 500 soo G0/ o oMMMG| o o oM o o oM 8 o0 o
Keith - o o o- 551 551 551- 0 0 0- ol o o- of o o
Sebelius
Enders B0 o o[lB of o of2HEE 2441 2441 2440 G of o oM@ o o o
Haren G0 o  oEE[ 16| 16| 1o 713 713 713 of o oM@ 9 o o
Harry - 0 0 0- 0 0 0- 173| 173 173- 0 0 0- 0 o o
runk
swinson WML 0 o oM 0 o oS4 1S 1 MM o o oM@l 0 o0 o
Mainstem | | -991 | -1323 -1333 468 | 359 a44a| 424/|J6E54d 59291 60384 60361 J§356 [11785 10471 10484 [Ji38 2004| 67| o
[Total [#8548 | 22372 | 20899 [20886 [{841E 22011 | 20780 [20758 [{B284H (155007 (153999 [153974 [{6687| (19519 | 18033 18048 3604 [ 2300| 76| o
\ Table 3h: 1988 (acre-feet/year)

Basi ’ CBCUC CBCUK ‘ CBCUN ’ Iws Basin Residual

asin

-IMarOB |Au908 |jan09 -lmroa |Au908 |jan09 -| Mar08 [Augoa |jan09 -lmroa |Au908 |jan09 -IMarOB |Au908 |jan09

arikaree  [J8EI[834| 812 s11|BEE[ 551 324 32368 176 177 7¢O o oES# a8 o o
Beaver @0 o o888 5886 5272 | 5272/ |JAG08| 5237 4624 ac24 |G of o ofi#@E 1223 o o
Buffalo  [JEE[T137| 113 130 o o EEEE [ 1921 1so7| 1so7 [0 o oEEE[ a7 o o
Dritwood 80| o o[8[ 0| o o688 10s8| 1098 1oos|E[T 0 o oM@ 0o o o
[Frenchman 688l 72766 | 1707 1708 |JB[T 0| o o [JB8#8E 61847 o791 co7o2 [T 0| o oE#8E[ 2111 o o
INorth Fork [JBi82I[ 9772 9764 o7es [T 37| 25| 20|JAES S00| 4ss| 4so T 0| o oE# 30 o o
‘Abwe - -1085 | -1521 -1524- 283 280 276- 10223 9796 9791- 0 0 o- 878| 11| 0
Swanson
Swanson - - 0 0 o- 75 320 -283- 25242 27698 27736- 11953 9122 9086- 5144 117 0
Harlan
Harlan -
Guidep\ock- 0 0 o- 0 0 o- 18130 18148 18147- 126 116 116. 22 o o
_G:iadrfj;‘“k- 0 0 o- 203 291 291- 1538 1538 1538- 14 0 o- 0 o o
vedicine [0 o olE o[ o oJi2488 12191 | 12326 | 12326 B8 7844 7711 7711|868 271 | [ o
prairie Dog @[T 0| o o EA8E [ 2259 | 2499 | 2499/ NG 0| 0| o G o o ofE 0| [ o
Red willow 80 o o[BG of o ofEE aieg| 4172 a2 ST 22 21| a0 o o
vk MB35 14 eI 0 o ofESS| 18| iss s3I0 o o0 o o
lsappa G0 o  o|JEES [ 1268| 691 oo1[Ji3%E [ 2803 2024 2024 [T 0| o o ffiEHE| 1552 [ o
[south Fork [JiBl8|[" 7901 7858 | 7858 [Ji8E [ 7355 | 7273 7274 |28 ss0| sos| sos [T 0] o o|JE68[ 204 [ o
v BB o o o o o ol o v unl o o o o o o
utler
sony MBS0 950 ss0 ssof| 0| o oMMMG| o o oM o o oMM o o o
Keith - o o o- 613 613 613- 0 0 o- ol o o. of o o
Sebelius
tdes WG| o o[ ©| o o[ asé| 357 s ML) o oMl 6| o o
varan |0 o ofNEI 35 15 1s[EE| 9 20 sof M8l 0 o oM G o o
;'ta"y - 0 0 o- 0 0 o- 181 181 181- 0 0 o- 0 o o
runk
swanson B[ 0| o oMMl o o oS 52| 15 1sofMM 0 o oM@ 0 o o
[Mainstem [Bi868 [-1063 | -1523 |-1520 808|502 251| 285 |J58434 55133 | 57180 57213 JJ6iE [12062 | 9226 | 9190 JJAH0E 2279 -107| o
Total [ #8167 | 21305 | 19697 [19700 [{5408 (18711 | 16957 16991 [{B2HiE (152661 152293 [152324 [{87#8 (19946 16971 16934 888 649| -105] o
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Table 3i: 1989 (acre-feet/year)

c-11

Baci ’ CBCUC ‘ CBCUK ‘ CBCUN ] Iws Basin Residual
asin
|[RREA| Maro8 Aug08 [Janoo [RREAl Mar08 Aug08 [Janos [JRREA [Maro8 [Augos | Janoo |RREAI [Maros [Augos janos [RREA| Mar08 Aug0s Janos
larikaree  |JGE 132 120 120 B8E|[ 341 319 3104 201 183| 1s3ET0[ o oSEI 5[ o o
Beaver B0 o o804 [ 5802 4104 | 4103 |JE6HE 5470 3772 377180 o oEE8E[3395] o o
Burtalo  [JBE[T355 [ 117 170 o o ESEE | is7e| 1957 190570 o oS8l se[ o o
ritwood [JE[T0[ o oE[T0[ o o EEGSHitor| 1101 w010 o oEITad[ o o
[Frenchmoan [l 72897 | 1807 | 1s06 B[T17| o o |§6G80| 62543 | 61460 | 61459 G of o oEE 2157 o o
INorth Fork 884 79834 9839 9830 [BE [ 33| 34| 3:|BEE[ 513 515 s 0 o oM@ ad o o
‘Abm’e -1034 | -1491 -1492- 214 198 195- 9982 9505 9503- 0 0 o- 959 o o
Swanson
Swanson - - 32 0 o- 83 121 97- 21964 25261 25237- 12147 9106 9124- 6498 69 0
Harlan
Harlan -
Gatde Rock- 0 0 o- 0 0 o- 17701 | 17721 17722- 147 131 130- -37 o o
F::j:;“k- 0 0 0- 236 233 234- 1670 1670 1671- 0 0 o- 0 0o o
edicine [JE[0[  of oE[T0[ o o |J#S0H8 12658 12839 12839 JJi806|| 7865 | 7686 | 7686 BBA 363 o o
rae oo [0 o oS3 52| 752 sl 0| o oM o o oMM 8 o0 o
[Red willow [JlE[T0[ o oG of o ofEE8E 4147 a150| asisoEET 23| 21| 209 o o
[Rock s 7 15| s ET0) o o ESEE 1920 1917 101780 o oM@ 9 o o
lsappa G0 o  o|ESEE [ 46| -190| -180/[JNGEE | 1%e0| 1323 1323 of o offi#8§ 1270 o o
south Fork [J8B8E] (79247 | 8984 | soe2 |J68AE [ 7328/ 7053 | 7030 [AHE " 817 86| ec3JE/T 0| o ofEEE| 741 e8| o
Hugh - 0 0 o- 0 0 o- 1263 1263 1263- 0 0 o- 0 o o
Butler
sony BB 967 s oco M| 0| o oMMMG| o o o o o oMM 9 o0 o
Keith - of o o - 682 682 682 - 0 0 0 - of o o - of o o
Sebelius
Enders B0 o oG of o of28eE 2661 2661 2661 G of o oM@ 9 o o
Haren @0 o oE8[ 16| 16| 16/ESE[ 895 8os| sos |G of o oM@ o o o
Harry - 0 0 0- 0 0 0- 190 189 189- 0 0 0- 0 o o
Strunk
swanson MO0/ o oMMl o/ o oS8l 15 15 oM 0 o oMM 9 0 o
[Mainstem [Bi8486 [-1072 | -1499 | -1502 588|373 | 554| 529 |J568A8 51317 54157 54132 |J6387 (12278 | 9229/| 9247|5388 [ 5573| 71| o
[Total [#8588 | 22155 | 20356 [20328 [{0588 (15752 | 13321 [13271 [{48368 (149788 149227/ [149177 [{88HE 20176 | 16944 16961 3384 [ 1703 145 o
\ Table 3j: 1990 (acre-feet/year)
Baci ’ CBCUC ‘ CBCUK ‘ CBCUp ’ Iws Basin Residual
asin
-IMaros |Au908 |jan09 - Mar08 |Au908 |jan09 -| Mar08 [Augos |jan09 - Mar08 |Au908 |jan09 -IMarOB |Au908 |,lan09
arikaree |G ["483]| 435 437|JB8E|[ 455 401 4o3EGE [T 269 230 23280 o oEEE i35 o o
Beaver B0 o  oiEE [ 5874 | 3546 3546 [JNH0SA 5711 3383 3383 o o ofesH| 4656 o o
Buffalo G167 139 139[E[T 0| o o088 2112 2084 20840 o oS8l s8] o o
ontwoos B 6| o ofB[ o o oS 12 12 180 o oM 8 o o
[Frenchman 688l 73049 | 1872 1871 [ 22| 11| -12|J68880 66337 65161 es1c2 B[ 0| o oE88d[ 2340 o o
INorth Fork [i§B08 [10488 (10505 [10503 B8 33| 37| 35 BSE[ 593 602 eoo T 0] o oE 23] o o
‘Abwe - -1052 | -1548 —1556- 216| 116 108- 12091 | 11520 11513- 0 0 o- 1192] 23| o0
Swanson
Swanson - - -45 0 -11- -113 0 o- 27107 | 29976 29973- 12559 9795 9793- 5787 o o
Harlan
Harlan -
Gatde Rock- -12 0 o- -16 0 o- 18061 18091 13092- 176 146 146. 77 o o
_G:Z’rfj;“k- a4 o0 o- 234 243 243- 1564 1568 1567- o o o- 26 0o o
edicine 80 o oE[T0| o o |J#S888 13539 13760 13760 |64 8075 | 7855 | 7855 444 o o
raive oo |0 o oA 781 7s0| 7o | o ofMEl o o oS 8 o o
Red wilow [l a[ o oE[ 0| o oS8 4542 4546 4sac 822 22| 2@ 9] o o
vk MBSl 17 7Nl 0| o o0 202 20 2o MM[ 0| o o9 o o
lsappa G o[ o o|EEEE[ 38| -373| 372 [6H6[ 1439 1025 o268/ 0| o oEEEE 823 o o
[south Fork [JB8BE][10219 (10044 [10041 [JEBH6 10262 | 9944 | ooz [T 1140 967 oec 8T 0| o o|EEE["67a] o o
Hugh - 0 o o 0 0 o- 1336 1335 1335- 0 0 0- 0 o o
Butler
oy JMGE8| 985 e5 oss M| 0| o oMMMG| o o oM o o oMM 9 o o
g:it:::nus - 0 0 0- 642 642 642- 0 0 0- 0 0 o- 0 o o
Enders MMM "0 o ofWMME[To[ o o MESS| 2797 2705 2706 Mo o ofMMME[ o[ o o
Harln N[0 o ofWNES[Tis| 17| 17 JMNSGE|e10| sos| oos N[0 o ofMMME o[ o o
Harry - 0 0 o- 0 0 0- 202 201 201- 0 0 o- 0 o o
Strunk
swanson MO0 o oMMl o/ o oMM e 15 oMM 0 o oMM 8 0 o
[Mainstem [E8088 [-1123 | -1560 -1575 840|320 361| 351 |J68457 58823 61155 61145 iS5 (12742 9947 | 99044 [JiEEH [-a698| 33| o
Total [B6486 | 22286 | 22439 [22420 [{3316 (18399 | 15342 15331 [{B882S 163079 161481 [161471 [{d788 20853 | 17841 17834 fH664 | 3522 33| o

CO000000518




Table 3k: 1991 (acre-feet/year)

c-11

Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ] WS \ Basin Residual
asin

|[RREA| Maro8 Aug08 [Janoo [RREAl Mar08 Aug08 [Janos [JRREAN [Maro8  [Augos | Janoo |RREAI [Maro8 Augos [janos [RREA [Maros Aug0s jano9
arikaree B8] ["1288 | 1258 1256 |AAE [ 524 401 a4so[ESE [T 310 309 zos|E[T 0 o oEE T 7I[ o o
Beaver B0 o o83 [ 6252 | 3787 3787/|J#SEA 6285 3819 zs1o|E[T 0 o oSS [4s31| o o
Buftalo  [JEBE[T256| 189 1so|E[T0[ o  oEEES|[ 2353 2286 2zscE[T 0 o oS53 o o
oritwood 80 o oE[T0[ o oSG 1150 1150 uso@[T 0 o oET9 o o
[Frenchmoan |8l 73242 1982 1980 B[22 o o |§6i0#E 6601 | 68335 es33c [ 19| 16| 15BE@[2510 o o
INorth Fork ||{l8828][10904/[10913 10913 8 [T 14| 20| 2o/BSE[" 560 576 576G of of o8 =i o o
‘Abm’e -1119 | -1118 -1127- 225, 204 197- 12314 | 12309 12301- 0 0 o. 52 23| o0
Swanson
Swanson - - 60 13 —18- 99| 67 -50- 29995 | 34170 34176- 12929 8746 8736- 8455 17| 0
Harlan
Harlan -
GuideRock- 0 0 o- 0 0 o- 20705 | 20726 20726- 167 148 147- -36 o o
G:iadrz)'}“k- 0 0 0- 363 363 363- 1893 1878 1878- -18 0 0. 33 o o
vedicine [JE0[  of oE[T0| o of|j#8E0E 14867 15035 15034 |JJ80HE [8350 | s1s4| s1s4 B[40 o] o
lprairie Dog @ [0 o o B8 [ 2180 2179 2179/ [ 0 0| ofE o] o oEla o o
Red willow 80| o oE[T0[ o oE#84 | 5174 s179| si7o|BE[TT28[ 25| s [TTE2) o o
[Rock S 23| 20| 2060 o oEEEE| 2231 2228 222880/ o oM@ 9 o o
lsappa G0 o oG8 [ 135| -4sa| -as3/|JEHE 1778 1176 1177 of o ofi#8# 1200f o o
south Fork || {888 10704 [ 10710 (10702 |#8820] [10731 | 10698 (10691 [JIISES| [ 1086 1047 1o40 [0 o o8| ea| 22| o
:;'“gh - 0 0 0- 0 0 o- 1420 1420 1420- 0 0 o. 0 o o
utler
worny  EEB[S75| 575 o5 MEMBI0| o oS0 o o6 o o8 0 o o
Keith - o o o- 658 658 658- 0 0 0- o o o- ol o o
Sebelius
Enders G0 o oG of o ofE888 2934 2933 2933 G of o ojE o o] o
varon |0 o ofNE| 35| s 1o|SSH| 9% oss| sos|MBI 0| o oMl 8 o o
;'ta"y - 0 0 0- 0 0 0- 213 212 212- 0 0 0. 0 o o
runk
swnson MBI 0 o oM 0 o ofMME| 155 10 o 0 o oM@l o o o
Mainstem |86 [-1173 | -1134-1146 508|291 499 400 [J#538E 64907 69083 69082 [Jd6HH |13077  ssoa| sss1 J§4GH 8a06] o o
[Total [B5474 | 26213 | 24914 [24801 [#4723 20960 | 17867 17858 [{#B818 (176020 (175943 [175935 [#2680 21474 (17129 17114 346 149 24| o
| Table 3I: 1992 (acre-feet/year)

Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ] WS \ Basin Residual

asin

-IMarOB |Au908 |jan09 -lmroa |Au908 |jan09 -| Mar08 ‘Augoa |jan09 -lmroa |Au908 |jan09 -IMarOB |Au908 |,lan09

arikaree  |[JB0A8] 72070 | 2062 2061 JBEE 427 | 411 a0 EGE [T 231 227 2266 of o osE a2 o o
Beaver @0 o o8008 [ 6306 4657 | 4657 |80 6316 4669 4cco [T 0 o oSEEE 3295 o o
Buffalo  |[JEEEI 303 [ 219 219G of o ofE384 2462 2378 2378 G of of ofEied wes| o o
ritwood 80| o o[8[ 0| o oS8 1153 1153 s3I0 o oM@ ad] o o
[Frenchman |88l 73416 | 2068 2070 B[ 0| o o |J6WE8E 66970 65621 65623 | 17| 17| 15 @863 2686 o o
INorth Fork ||HllB88l (11283 (11287 11287 B8 11| 15| 1cJB8E[ 578 sso| sl 0 o oEE o] o o
Above -1153 | -1120 -1112- 273 320 326- 10135 | 10178 10186- 0 0 o- 134 23| o
Swanson
f";"::;‘?” - 51 14 -20- 77| -311 -229- 43493 | 46381 46460- 13376 10007 9925- 6297 238 0
Harlan -
GuideRock- -13 0 o- 0 0 o- 18732 | 18786 13735- 201 156 155. 114 o o
_G:iadrfj;‘“k- -14 0 o- 96| 104 103- 1651 1655 1655- 0 0 o- -15 o, o
vedicine [0 o oG o[ o o886 14696 | 14808 14808 [JB8EY 8577  sae6 | sace BB 226 o o
prairie Dog @[T 0| o o #8A [ 4456 | 4455 | 4455/ G 0 0| oE 0] o oE o o o
Red willow 80 o oG of o ofBaEE 5465 5470 savoEE|T 33| 28| 2T o o
[Rock S 26| 23| 2 0] o oS 8| 2381 2377 2377 0 o oM@ 9 o o
lsappa G 0| o o[ 1228 -249| 247 |JEEE[ 3676 2187 21808/ 0| o o#888[ 2964 o o
south Fork |{l8@8H (10547 [ 10463 [10467 6880|6747 | 6634 | 6630 S8 922| 907| o3[ 0| o o 205 16| o
g“gh - 0 0 o- 0 0 o- 1307| 1307 1307- 0 0 o- 0 o o
utler
sony MBS 993 594 osa NG| 0| o oMMMG| o o oM o o oMM 9 o o
Keith - o o o- 425 425 425- 0 0 o- o o o. ol o o
Sebelius
edes WG| o ol 0| o ofMES 30en| 3o soo B0 o o6 o o
v |0 o ofMNE| 21 15 o[ | s sG] 0| o oM O o o
;'f"y - 0 0 o- 0 0 o- 220, 219 219- 0 0 o- 0 o o
runk
swanson MO0/ o oMMl o o oMM 1| 1 M8 o o oMM 9 0 o
[Mainstem [Bi08# [-1230/| -1144 -1140 458 | 283 109 196 [J80808 72011 77000 77087 J6370 [13570 10172 10088 [J§60H -6561| -261| o
Total [B4863 | 27204 | 25971 [25982 [{861E (19896 | 16473 16567 [{B200 184427 182930 [183026 [{A66H 22199 | 18703 18613 fld0H | 2566 -291| o
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Table 3m: 1993 (acre-feet/year)

c-11

Baci ’ CBCUC ‘ CBCUK ‘ CBCUp ] Iws Basin Residual
asin
|[RREA| Maro8 Aug08 [Janoo |RREAl Maro8 Aug08 [Janos [JRREA [Maro8 [Augos | Janoo |RREAI [Maros Augos janos [RREA Mar08 Aug08 Janos
arikaree |80 71795 | 1799 1799 A8 [ 434 442 4a1ESG [T 187 189 1so 80 o oEEI a4 o o
Beaver B0 o  o#86 [ 6265 | 6992 6992|008 5551 6280 e2so 80 o o8 1a57| o o
Buftalo | T342)[ 244 2440 o  oEEEE| 2478 2381 23180 o oSE[Ti%4] o o
ritwood @ [T0[ o oE[T0[ o oEG#E 1076 1076 o7c "0 o oM@ ad[ o o
[Frenchman 888 73670 | 2323 2324 B[ 0| o o |J6W80 66182 | 64825 c4s27 28| 11| 1188882679 o o
INorth Fork ||Hilli88l [11482/[ 11489 11488 A of 11 11883 ss8| so1| so1 G of o o T o o
‘Abm’e -1082 | -1069 -1070- 204 211 210- 8527 8529 8529- 16 o, o -32 o o
Swanson
f";"::;’:m : - 22| 20 -17- 29| 224 165- 46005 | 45982 45928- 14308 | 14742 14795- 365 162 0
Harlan -
Gutde Rock - 10 o o - 0 o, o - 16820 | 16835 16836 - 218| 207 206 . -12 o o
_G::jrz)':‘“k - 0 o o - 61| 53 53 - 1358| 1359 1359 - 0 o o . 17 o o
medicine 0] o oE[T0[ o o |J#SE8H 13176 | 13228 13229 8878 | 8985 | 8932| so32 A [ 107 o o
prairie Dog 80 o o i8S (12171 14167 14167 G | 0 0| ofE 9] o oE o o o
[Red willow 80| o olE[T0[ o oJB088 | 5084 sos3| sos3 B8589 39 oM@l o o
[Rock EE 50 25| 2sE[T0) o ojESEE| 2510 2505 2sos[ET 0 o oM@ 9 o o
lsappa G0 o  oJBE8E [ 2576 2935 | 2036 [JAEEE 4343 4207 420780 o oS8 91| o o
south Fork [J8BB8l [79372]| 9486 | 94s0 8832 8041 | 8203 | s106 B8 720 790 s« 16| o oEEE| =18 19| o
:“gh - 0 0 0- 0 0 o- 1113| 1113 1113- 0 0 o- 0 o o
utler
ooy 008 3004 | 1005 1005 0| o oMM 0/ o oM o o oMM 9 0 o
Keith - o0 o o - 404 404 404 - 0 0 0 - of o o - of o o
Sebelius
eners MBI 0/ o oSl o o oS08 sos2| o1 osiMMN| o o o8l © o o
varon |0 o ofSH| e sz oSS 64| sz c N[0 o ofEWl 8 o o
;'a"y - 0 0 0- 0 0 0- 215, 215 215- 0 0 0- 0 0 0
trunk
swinson MGl 0 o oMM 0 o o8 1% 1z o o o oM@l 0 o0 o
[Mainstem |Bi068 [-1085 | -1086 | -1082 87| 237 | 479 421 [J§388H 72711 72705 72652 #5672 [14532 14945 14007 [f8FH | 338| 160 o
[Total [28856 | 26609 | 25286 [25285 [§408 (32591 | 33693 [33627 [{#B10 (179803 179122 [179065 [24886 23614 | 23949 [24001 38 [ 1413 175| o
\ Table 3n: 1994 (acre-feet/year)
Baci ’ CBCUC CBCUK ‘ CBCUN ] Iws Basin Residual
asin
-IMarOB |Au908 |jan09 -lmroa |Au908 |jan09 -| Mar08 [Augoa |jan09 -lmroa |Au908 |jan09 -IMarOB |Au908 |jan09
arikaree |[Ji628] (71084 | 1057 1057 |08 [292| 250 250EEE [T 172 1a5| 1440 o oES§[Tss| o o
Beaver B0 o o888 [ 6163 6914 6914/|J66RE 5134 ssss| ssss A0 o oJi88E[E502] o o
Buffalo |[JEBEI 360 259 259 G of o o838 2495 2394 2394 G of o ofEel 201 o o
Dritwood 80| o oE[ 0| o o048 1023 1043 10430 o oM@ 0o o o
[Frenchman 888 73814 | 2354 2353 B[ 24| o o |J6i8E8 70743 | 69286 c92sc [ 23| 12| 12980882898 o o
INorth Fork ||lill688l (11698 (11700 11699 JEE[" 20| 17| 17694 €92 eos5| eos[E[T 0 o oM@ 0o o o
‘Ab°"e - -1359 | 2037 —2038- 163 198 196 - 10549 9844 9843 - 0 o] o - 1349 o o
Swanson
a‘;"g;‘:w ) - 20 0 o- 72| 210 -190- 21588 | 24904 24926- 14465 | 10937 10915- 6785 64| 0
Harlan -
Gatde Rock- 0 0 o- 21, 11 12- 18692 | 18719 13719- 227 209 209. 38 o o
_G:Z’:j;“k- o o o- 277 271 271- 1298 1301 1301- 1 o0 o- o/ o o
vedicine [0 o oG of o oS543 13052 13197/| 13197 [J§484|| 8722 8578 ss7s JEBH[ 293 o o
prairie Dog @[T 0| o  oE888 [ 6369 6363 | 6363/ G 0 0| o G of of oE i3 o o
[Red willow 80 o o of o ofE883 4376 4379 4370 B 38| 33| @0 o o
[Rock P 33| 28| 2 o) o o888 2574 2568| 2ces|E[ 0 o o8 10/ o o
lsappa G 0| o  oJ8E#E [ 2663 | 3270 3269|806 3603 2206 4205 E[T 0| o oi#8#[1203| o o
[south Fork |88 [ 9106 | 9o61 | o064 [JEBHE 3532 | 3396 | 3300 [JESH | 813 692 oo 0] o oS8 291 o o
Hugh - 0 o o - 0 o o - 1348| 1348 1348 - 0 o o - 0 o o
Butler
sony OB 3064 | 1044 10s< NG| 0| o oMMMG| o o o8 o o oMM o o o
Keith - o o o- 476 476 476- 0 0 o- ol o o. of o o
Sebelius
endes WG| o o[ ©| o ofMSEeA| 35| 3iss sic I ) o ofMBl 6| o o
varn |0 o ofB| % 101 1o EEH| 848 ssa| oGl o o o & o o
Harry - 0 0 o- 0 0 0- 214 214 214- 0 0 o. 0 o o
Strunk
swanson [0/ o oMMl o o oSl 51 15: isefM 0 o oM@ 0 o o
[Mainstem |20 [-1378 | -2039 | -2041 37| 388 269| 280 [J5#E8H | 52127 | 54769 54790 [J#58 |12678 11133 11111 |57 5468 -61| o
Total [Bi74 | 25765 | 23469 [23469 [23388 (19978 | 21054 [21075 [{67581 (162555 (164999 [165022 [{E8EH| 23468 19768 19749 5343 [-a988| 64| o
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Table 30: 1995 (acre-feet/year) =11

Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ] WS \ Basin Residual
asin
|[RREA| Maro8 Aug08 [Janoo [RREAl Mar08 Aug08 [Janos [JRREAY [Maro8 [Augos | Janoo |RREAI [Maro8 Augos [janos [RREA [Maros Aug0s jano9
larikaree  [JiBB8|["1710 1682/ 1682 B8 320 399 300 ESE | 246| 239 239 0] o oBE 55| o o
Beaver B0 o  oE8#8 [ 6257 | 6636 | 6636 [J6SHE| 5638 5976 sove [0 o oE#E[ 678 o o
Burralo B [380| 276 2760 o o A0 2618 2514 2s14 [0 o oEE# 207 o o
oritwood @0 o oE[T0[ o o e 1117 1116| 170 o oM@ 9 o o
[Frenchmoan 8 73957 | 2378 2377 B[ 23| o o [J#6884 73465 | 71905 71003 [T 14| 14BE8§[3176 o o
INorth Fork #2608l (12093 [12099 12098 B8 [T 28| 41| oS 756 754 753G o o opEs o o] o
‘Abm’e -1281 | -1621 -1635- 222| 154 140- 11438 | 11079 11065- 0 0 o. 809| 42| o
Swanson
f";"fl‘;’:m : - 21 0 o- 84| -346| -311 - 36596 39060 | 39097 - 14905 | 12049 12007 - 5187 -108| 0
Harlan -
Gutde Rock - 0 o o - 0 o o - 22031 22065 | 22066 - 256 224 224 - -61 o o
G::jrz)'}“k - 0 0 0 - 364 363 363 - 1750 1751 1751 - 0 0 0 - 0 o o
medicine [JE0[  of ofE[T0| o  of|Ji¥88E 14698 14833 14833 |JJ880|[ 9014 | sss2 | sss2 [EEH| 271 o o
prairie Dog [0 o o JJ8888 ["3689| 3690 | 3689 NG 0 0| ofE o] o oEla o o
Red willow 80| o oE[T0[ o o SAG 5463 5467 sac7 B8 [T40[ 38| s 0 o o
[Rock EE 57 31| S0 o o EeEE| 2654 2648 26as S0 o ofE@TiI[ o o
lsappa G0 o o388 [ 2486 2371 2371/ [JEAEE| 3716 3595 3595 G of of oS8 239 o o
south Fork i8] (12344 [ 12234 [12230 887219275 | 9087 | oos2|[JIEHE 1069 | 985 os1 | of o o 389 11 o
';“gh - 0 0 0 0 0 0 - 1448| 1448 1448 - 0 0 0 - 0 o o
utler
sonny  JHOSH[ 053] 1053 1053 10| o oS’/ o oS 6| o o8 6 o o
Keith - of o o - 485 485 485 - 0 0 0 - o0 o o - of o o
Sebelius
Enders B0 o oG of o o888 3300 3300 3300 NG o o ojE o o] o
Haren G0 o  oEE[ 57| 69| 6oSEE [T 932 944 944G of o o 24 o o
Harry - 0 o o - 0 o o - 225 225 225 - 0 o o - 0 o o
runk
swanson N[0 o o[BI 0| o ofS| 47| 10| o8l 6 o oMl a o o
[Mainstem [B8058 [-1299 | -1624 -1642 5| 508 174| 196 [Ji6286 71814 73955 73978 [J8#3 |15158 12272 12220 [JAF 2437 -70| o
Total  |B5848 (30269 |28132 28107 83754 [23248 | 22953 [22965 [{B0888 (189302 190053 190069 #7837 24274 | 21229 21186 [JiB8A 1410 -a6| o
\ Table 3p: 1996 (acre-feet/year)
Baci ’ CBCUC CBCUK ‘ CBCUN ] Iws Basin Residual
asin
-IMarOB |Au908 |jan09 -lmroa |Au908 |jan09 -| Mar08 [Augoa |jan09 -lmroa |Au908 |jan09 -IMarOB |Au908 |jan09
arikaree  ||JBB8I 71607 | 1596 1593 |08 [453| 437 434/ESE [T 227 250 247 @[T 0 o oEEE[ 30 o o
Beaver B0 o o688 [ 6455 | 6796 | 6796 [JNEHAE 5571 5875 ssvs [0 o o€8#[ 607 o o
Buffalo |88 428 | 307 307G of o o868 2742 2621 2621 G of o o 222 o o
Dritwood 80| o oE[T 0| o o e 1126 1146 114cE[ 0 o oM@ 09 o o
[Frenchman 888 74267 | 2599 2600 B[ 0| 10| o |J088E 73801 | 72233 72235 [ 37| 17| 17BEE[ 3305 o o
INorth Fork |[iB8BM [12332)[12341 12341 BE [T 13| 20| 20EEE [ 733 742 43 E[ 0] o oEE 27| o o
Above -1175 | -1014 -1010- 191 235 240- 10703 | 10876 10880- 0 0 o- 396 11| o0
Swanson
32"32?” ; - -39 0 o- 58| 276 232- 51057 | 52037 51993- 15684 | 15174 15213- 1721 131 o0
Harlan -
Gutde Rock - 0 o o - 0 o o - 20625 | 20658 | 20659 - 278| 248 248 . 67 o o
_G:iadrfj;‘“k- 0 0 o- 319 318 318- 1759 1759 1760- 0 0 o. 0 o o
vedicine 80 o olE o[ o oS08 14878 14943 14943 [J5H44| 9268 9206 | 9206 JJHEE[ 132] o o
prairie Dog @ [T0[ o o888 [ 75520 5918 5918/ NG 0| i ofE o] o oM@l o o
Red wilow 80| o oE[T0| o oBSSE [ 5924 5920 soz20|BE[T47[ 42 = o o
[Rock EE 2| 35| ST o) o oSS 2788 2782 2zs2ET 0/ o ol i3] o o
lsappa G0 o  oJS084 [ 2557 | 2821 2821|048 3527 3787 37s7 B[ 0 o oE#[S21[ o o
south Fork |Jil88H (11219 [ 11150 11147 |88 [ 7721 | 7612 7600 [BH8|[" 968 954 osoE[T 0| o oEE§[ 19| o o
g“gh - 0 o o - 0 o] o - 1362 1362 1362 - 0 o o - 0 o o
utler
sony 088 | 3054 | 1054 105« NG| 0| o oMM/ o o o o o oMM o o o
Keith - of o o - 335 334 334 - 0 0 0 - of o o . of o o
Sebelius
edes WG| o[ ©| o oSS 36| 335 sl 6| o ofEl 6| o o
varn |0 o ofMEl 38 51 s | 74| 7sa| sl o o o[ % o o
;'f"y - 0 0 0 - 0 0 0 - 232 232 232 - 0 0 0 - 0 o o
runk
swanson B[ 0| o oMMl o o oMM 13| 1% s o o oMM 0 o o
[Mainstem 808 [-1209 | -1021 -1016 [JJ888 | 250 s30| 780 |J86380 84145 85331 85291 [#5SH [15959 15413 15457 |06 2181 119 o
[Total [B8383 |25731 | 28061 [28061 [25888 23971 | 24810 [24766 202258 202415 202464 [202420 [24881] 25337 24702 [24746 F80H | 278 131 o
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Table 3q: 1997 (acre-feet/year)

C-11

Baci ’ CBCUC ‘ CBCUK ‘ CBCUN ] ws Basin Residual
asin
|[RREA| Maro8 Aug08 [Janoo [RREAI Mar08 Aug08 [Janos [JRREAY [Maro8 [Augos | Janoo |RREAI [Maro8 Augos janos [RREA [Maros Aug0s jano9
larikaree B8] ["1580 | 1568| 1567 B8R 339 313| 312RE 219 195 104" o[ o oEE s5| o o
Beaver B0 o  oj6808 [ 6537 | 6723 6723|888 5499 sese| seso|E[T 0 o oE#@[S7Ed o o
Buftalo BB [T425 [ 312 2|80 o o ESEd 2791 2677 2677 [0 o oEEE[ 227 o o
pritwood @0 o oE[T0[ o o EESE 1150 1150 uso@[T 0 o oM@ 9 o o
[Frenchman 888 74394 | 2678 2678 B[ 18| o o |Ji388E 76282 74584 74ss4 [ 38| 19| 10888973385 o o
INorth Fork ||[#B#08l (12410 [ 12404 12406 BB [T 736 25| 26/[JEEE [ 872 65| se7 |G of of oM@ 20 o o
‘Abm’e -1317 | -1943 -1944- 213 218 218- 12246 | 11605 11604- 0 0 o- 1260 o o
Swanson
f";"::;’:m - 22| 12 -14- 87| -433 -372- 26916 30488 30549- 15785 | 11664 11601- 7538 182 0
Harlan -
GuideP\ock- 0 0 o- 0 0 o- 22387 | 22439 22439- 300, 250 250- -103 o o
_G::jrfj;‘“k - 0 o o - 306 306 307 - 1687| 1689 1690 - 0 o o - 0 o o
Medicine B[O o o8 0] o oJi8386 | 14949 15084/ 15084 |JE89H 9264 | 9130 o129 BHE 272 o o
prairie Dog @[T o o 23133 4122 4122/ [ 0 0| ofE o] o oElTa o o
Red wilow 80| o oE[0[ o oBSEE [ 5302 5307 szo7|BE[TT47[ 43] «<ETT0 o o
[Rock EE[ a6 39 oS0 o o888 2854 2846 2sac 80/ o o8 15[ o o
lsappa G0 o  o|#E8@E [ 2272 2506 | 2506 [JEAEE 3368 3398 33990 o oEd[ %3 o o
south Fork Sl [79222|| 9206 | 9203|8888 [75980| 5925 | 5924/ [JNEEE 1027 947 945 |G of of o @ 158 o o
';“gh - 0 0 0 - 0 0 0 - 1479 | 1479 1479 - 0 0 0 - 0 o o
utler
ooy |G 3078 1078 1o7s B0 o ofENB[ 6/ o o8 o o oM a o o
Keith - o o o- 427 427 427- 0 0 0- o o o- ol o o
Sebelius
Enders G| [0 os of o ofS484 3465 3464 3464 NG of o ojE o o] o
Harlan |G| [ o] o[B8 30| 41| 4/SEE[ 922 52| 952G of o o 22 o o
parry - 0 0 0- 0 0 0- 238 237 237- 0 0 0. 0 o o
runk
swanson MN[0 o o[BI 0| o ofE| 55| s oMl 0 o oMl G o o
[Mainstem [E8588 [-1340 | -1957 -1959 |Ji#8 | 432| 92| 153 |J6857[ 63235 | 66221 66282 i858 |16085 11911 11848 |l 6386 -182| o
[Total [23818 | 27808 | 25329 [25324 [26888 20359 | 20169 [20229 [{87038 183825 185252 [185312 [{6408 25460 | 21126 [21061 8888 3270 -179| o
| Table 3r: 1998 (acre-feet/year)
Baci ’ CBCUC ‘ CBCUK ‘ CBCUpN ] Iws Basin Residual
asin
-IMarOB |Au908 |jan09 -lmroa |Au908 |jan09 -| Mar08 ‘Augos |jan09 -lmroa |Au908 |jan09 -IMarOB |Au908 |,lan09
arikaree |88 ["1740 | 1117 1116886355/ 324 323E0E [T 231 221 220870 o oM@l e[ o o
Beaver B0 o  oJB#E6 [ 6593 6152 6152|880 5771 5331 s30T 0 o oEEEE|[ 878 o o
Buffalo  [JIBEE 394 [ 302 302G of o o288 2871 2779 2779 G of o ofEEs T8 o o
Dritwood 80| o o[8[ 0| o oEESE | iise| 1196 11060 o oM@ ad] o o
[Frenchmoan |08 74439 | 2580 2577 B[ 45| 11| 15 |JESE8E 77465 | 75619 7se17 [T 40| 22| 23 BE6@[3664| 11| o
INorth Fork ||iB62H [12629 [ 12624 12625 B[ 38| 28| 2086 927 941 a1/ 0| o o8I 13 o o
Above -1478 | 2360 -2375- 227| 175 160- 12085 | 11169 11154 0 0 o- 1891, 46| 0
Swanson
a‘;’ralgsm - 85 21 -29- -176 | -349 -332- 28480 | 31727 31746- 15837 | 12298 12272- 6731 54| 0
Harlan -
Guidep\ock- -11 0 o- 0 0 o- 21719 | 21801 21300- 326 250 250. 172 o o
_G::Z;“k - 0 o o - 256 264 263 - 1594 1598 1597 - 0 o o - -15 o o
vedicine 80 o oG o[ o oJiB888 15525 | 15727 | 15726 [JB86A 79258 9060 | voeo JEEH|[T405| o] o
prairie Dog 80| o o JE8EE [2541 | 2543 | 2543/ G 0| 0| ofE o] o oE o o o
Red willow 80 o oG of o ofB88d| 5322 5330 s330BE|T 47| a0 488 o o
[Rock EE 51| 43| ST 0] o oE8sd| 2011 2002 200280 o o8 1] o o
lsappa G0 o o883 [ 2008 1448 1440 [JB8EE 3513 2946 2047 0| o ofEEE[ 1128 o o
[south Fork [lil8H (11717 (11546 [11539 [Jil0d | 8189 7970 7963 S8 1056| 949 a1 8T 0| o o|EEEE[ 518 23] o
g“gh - 0 o o - 0 o] o - 1548| 1548 1548 - 0 o o - 0 o o
utler
soy B[ 3120 1121 12 |0 o oMM o o oM o o oM 8 o o
Keith - of o o - 404 404 404 - 0 0 0 - of o o - of o o
Sebelius
enoes Ml 0 o oMM 0 o oS08 607 05 e[S 0 o of®l 0 0 o
van WO o ofE| @ 3 MG 90| o0 ool o o o8 45 o o
;'f"y - 0 0 0 - 0 0 0 - 249 248| 248 - 0 0 0 - 0 0o o
runk
swanson [0/ o oMMl o o oMM 17| 17 vl o o oMM 9 0 o
[Mainstem [B888H [-1582 | -2386 | -2410 Jf#80 | 208 89| 8o |J68728 63878 66295 66293 [J878E [16160 12549 12525 [J508E 5027 o o
Total [B578i | 29897 | 26950 [26913 {7486 20398 | 18985 18972 [{B6266 187189 186753 [186744 {24l 25542 | 21698 21677 [ligd | 988 37| o

CO000000522




Table 3s: 1999 (acre-feet/year)

c-11

Baci ’ CBCUC ‘ CBCUK ‘ CBCUN ] ws Basin Residual
asin

|[RREA| Maro8 Aug08 [Janoo [RREAI Mar08 Aug08 [Janos [JRREAY [Maro8 [Augos | Janoo |RREAI [Maro8 Augos janos [RREA [Maros Aug0s jano9
larikaree BB 7815 791 790 28| 506 | 470 sec|EEE 330 326 3246 0] o oS e8| o o
Beaver B0 o  oJB#EE [ 6512 6147 6147/ |JAES| 5509 s51a5| sia4 [T 0 o oEE§[75 o o
Buftalo  [JBBBI[ 19| 321 2180 o oS4 2951 2893 2893/ 0 o oS ise| o o
oritwood [E[T0[ o oE[T0[ o oS 17n| w7 un @0 o JJET 9 o o
[Frenchmoan B8 74649 | 2825 2824 8[" 28| o o |J#8088 [ 78700 76899 7esoo MEE[ 51| 32| 338883589 o o
INorth Fork || ISl (13096 (13105 (13104 B8 15| 21| 21/[SE8 [ 897 07| go7 G of of o8 24 o o
‘Abm’e -1206| -990 -983- 237 263 259- 12300 | 12540 12547- 11 0 o- 488 20| o0
Swanson
a‘;"ralgsm - 48| 20 -22- 112 | -318 —236- 42837 | 45967 46049- 16464 | 12855 12772. 6805 245 0
Harlan -
GuideRock- 0 0 o- 0 0 o- 21747 | 21838 21837- 351 261 262- -184 o o
_G:iadrz)':‘“k- 0 0 0- 305 309 309- 1680 1680 1680- 0 0 o. 0 o o
Medicne @[O0 o o8 0o/ o oJi838d | 15190/ 15239/ 15239 848079570 | 9525 | o525 BE [T 99| [ o
rae oo [ 0| o o g8 2477 26%0 2scolMMG| 0| o ofM o o oM@ o o o
Red willow 80| o oE[T0[ o oS48 6324 335 e33s|EE[52) 42 «BHE[T22] o o
[Rock EE 56| 47| 470 o o863 s041| 3032 o280 o o8 i8] o o
lsappa G0 o o EESE|[2098| 976 o7s/|JNEEEE|[ 3376 2244 2246 [0 o oEEEE[ 2350 o o
south Fork i8] [12852/[ 12692 12684 88819311/ 9074 | o067/ [JNHOAE| [ 1258 1169 1162 | of o ofEs8d 516 20 o
';“gh - 0 0 0- 0 0 o- 1344 1344 1344- 0 0 o. 0 o o
utler
ooy | 3136 1316 16 B0 o ofENB[ 6/ o oM@ o o oMM 8 o o
Keith - 0 0 o- 356 356 356- 0 0 o- 0 0 o- 0 o o
Sebelius
Enders G0 [ os of o oS M 3712 3711 3711 G o o ojmE o o] o
veron MBI O o oMM 25| 3¢ oSS 84| ss¢ ss[MG| ©0 o ol 41 o o
Harry - 0 0 0- 0 0 0- 250 249 249- 0 0 0- 0 o o
runk
swnson N[0 o oMl 0 o ofE| 7 172 1280 o oS 33 o o
[Mainstem 7886 [-1252 | -1006 | -1002 [JJ60H | 224 | 253| 340 |J860HE | 78565 82025 82113 #8583 |16803 13118 13035 B3 7482 -261| o
[Total [28616 |31740 | 29896 [20889 [{8384 21692 | 19807 19884 B04243 203665 203714 203794 [{8483 26492 22742 [22657 848 | 304 235 o
| Table 3t: 2000 (acre-feet/year)

Basi ’ CBCUC CBCUK ‘ CBCUN ] WS \ Basin Residual

asin

-IMarOB |Au908 |jan09 -lmroa |Augos |jan09 -| Mar08 [Augos |jan09 -lmroa |Au908 |jan09 -IMarOB |Augos |,lan09

arikaree |0 ["1851 | 1823 1823 |JBH8|[T7392[ 204 204/HSE [T 273 234 234 of of off§ 13 o o
Beaver @0 o o886 [ 6549 5600 5600 [JUEEEE 5380 4432 443280 o ofEEE[ 1894 o o
Buffalo  [JEEE 423 330 330G of o ofE86d 3093 3000 3000 NG of of offiEs 18| o o
ritwood 8 Ta[ o oE[T 0| o oS8 1153 1153 1us3ET0) o oM@ ad] o o
[Frenchman 888l 74782 | 2688 2680 B[ 10| o o 8479017 76943 76044 | 45| 26| 25 MEE[ 4140 o o
INorth Fork #8288l [13286/[13284 13285 B8I[" 29| 23| 24088 1022 1037| 1oz 0| o oM@ ad[ o o
Above -1967 | -3102 -3109- 256 222 215- 12593 | 11457 11450- 0 0 o- 2325| 20 o
Swanson
Swanson - - 0 0 o- -83 0 -51- 23338 27276 27220- 16494 | 12808 12864- 7541 167 0
Harlan
Harlan -
Guidep\ock- 0 0 o- 0 0 o- 25090 | 25194 25195- 365 262 261. 210 o o
_G:Z’:j;“k- o o o- 406 407 407- 1762 1761 1762- o o o- o o o
vedicine [0 o oG o[ o ojiB888 15473 | 15699 | 15699 [JB028 9477 9253 9252 JBM| 452 o] o
prairie Dog @ [T0[ o o 88E 71357 1392 1392/ G 0| 0| oE o] o oE o o o
Red willow 80 o oG of o ofBE 8 5160 5169 sieo BH|T 28| a0 4o 8T o o
[Rock EE 62| 52| s2 e 0] o ofSEEE| 3145 3135| swsET 0 o o820 o o
lsappa G0 o o ESEE[ 1355 352 35466 2781 1768 1770/ 0| o offEEE[ 2011 o o
south Fork 8888l (79225 | 9283 9283 |82 | 6352 6315 | 6315 [JSHE|[ 1084 1028 o200 o oEEEl 37 o o
g“gh - 0 0 o- 0 0 o- 1602 1600 1600- 0 0 o- 0 o o
utler
convy |G| 1365 1170 10| 0| o oM o o oMW o o oM@ 0 o o
Keith - of o o - 407 407 407 - 0 0 0 - of o o . of o o
Sebelius
edes WG| o o[ 6| o oSS 3| 3sds e[| o o6 o o
van WO o ofEE| 2 s SS9 o o @Gl o o o a1 o o
;'f"y - 0 0 o- 0 0 0- 257 252 253- 0 0 o- 0 o o
runk
swanson B[ 0| 10 w08 o o oMM 27 27 /M o o oMM o 0 o
[Mainstem [B4360 [-1960 | -3101 -3104 JJ§#8 | 578 635 573 |J68334 62783 65688 65627 [J86HA [16857 13071 13126 [0H [-5425| 181 o
Total [83553 | 28844 | 2553725536 [{2724 (17019 | 15050 [14990 [{B4748 187284 186185 [186129 [{B68Y| 26457 | 22422 [22473 f§H6 | 2508 167 o

CO000000523
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| Table 3u: 2001 (acre-feet/year) =11

Baci ’ CBCUC ‘ CBCUK ‘ CBCUN ] ws Basin Residual

asin

|[RREA| Maro8 Augo8 [Janoo |RREAl Maro8 Aug08 [Janos [JRREA [Maro8 [Augos | Janoo |RREAI [Maros (Augos Janos [RREA| Mar08 Aug08 Janos

arikaree  [JEB88|["T196 | 1149/ 1148 826|318 371 370 EAGE 421 383 s 0] o oEEE 138 o o
Beaver B0 o  oJ8848 [ 6517 | s082| sos1 [JESEE 5858 4423 4«23 8T 0 o oEE#@[ 2867 o o
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| Table 3v: 2002 (acre-feet/year)
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| Table 3w: 2003 (acre-feet/year)
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[Total [28886 [31121 | 29221 20156 #6238 (14353 | 11175 [11113 202688 194552 (198807 [198745 |[B787 27758 | 18797 18791 [J§334 | -7956| 183 o
\ Table 3x: 2004 (acre-feet/year)
Bai ’ CBCUC ‘ CBCUK ’ CBCUN ] ws ] Basin Residual
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Table 3y: 2005 (acre-feet/year)

c-11

Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ] ws Basin Residual
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| Table 3z: 2006 (acre-feet/year)
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| Table 4a: Average 1981- 2000 (acre-feet/year) =11
Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ] ws Basin Residual
asin
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[Total [B587 | 22673 | 22994 [22986 {8778 20766 | 19761 [19765 [{65752 (165861 (165790 [165796 [{6308| 21457 18922 18908 fidd | 20a| 15| o
\ Table 4b: Average 2001- 2006 (acre-feet/year)
Basi ’ CBCUC ‘ CBCUK ‘ CBCUN ] WS \ Basin Residual
asin
-IMarOB |Au908 |jan09 -|er08 |Au908 |jan09 -| Mar08 [Augoa |jan09 -lmroa |Augos |jan09 -|Mur08 |Au908 |jan09
arikaree B8 [T603|| 577 576 |JBEE|[257 | 272 272 ESH [T 362 347 470 o oEE[ 67 o o
Beaver B0 o oS0 [ 6104 | 3947 | 3047 [JEHHE 6432 4275 42750 o oEEEE[4E12] o o
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INorth Fork I8 (14144 (14149 14148 A [T 27| 27| 27/40F | 1402| 1405 1405 E[T 0 o oG o[ o] o
Above -1677 | 2207 -2210- 205 167 164- 13388 | 12839 12335- 0 0 o- 1130 o o
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a‘;"g;‘:w - 14 0 o- 74| 96 —64- 19845 | 26616 26648- 17269 | 10375 10339--13750 98| o0
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Huah - 0 0 o- 0 0 o- 1704 1704 1704- 0 0 o- 0 o o
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Keith. - 0 o o - 495 495 495 - 0 0 0 - 0 o o - 0 o o
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Haren |G 0| [ oS8 26 31 1 |EEE s36| 830 o[ 11| 12] 12| E [ o o
;'f"y - 0 0 o- 0 0 o- 322, 320 320- 0 0 o- 0 o o
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] Table 4c: Average 1981- 2006 (acre-feet/year) =11
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