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SALT RIVER PROJECT COMMENTS
SAN PEDRO RIVER PRELIMINARY HSR

November 14, 1990

The Salt River Project (SRP) submits the following comments on the San Pedro River
preliminary Hydrographic Survey Report (HSR). Although not a landowner within the
San Pedro River watershed, SRP has substantial interest in this preliminary HSR and
subsequent proceedings given their precedential impacts. This preliminary HSR is the
first "official" report published by the Department in the Gila River general adjudication.
Following receipt of comments and any changes in the preliminary HSR, the Department
will publish a final HSR which will trigger the formal objection process. The intent of
SRP’s comments on several problem areas is to suggest changes that are needed before
final publication. These changes will enhance understanding the HSR, minimize
objections and reduce the need to introduce evidence at subsequent hearings thereby
expediting the resolution of claims in this and other watersheds. As the Court stated in
the Entitlement Order, "the [adjudication] process is advanced the furthest by having the
Department provide the greatest amount of information available in the clearest of
format." (Order of March 17, 1989, p. 6,)

In general, SRP concurs with the Department’s approach for all procedures that are not
specifically addressed below in Section I (Threshold Problems and Issues) and Section 11
(Specific Comments and Questions). However, we reserve the right to comment or
object to items if further review raises additional problems or concerns. In addition,
some procedures that are acceptable in the San Pedro River watershed may not be

appropriate for other HSRs where circumstances differ.
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SRP COMMENTS ON SAN PEDRO HSR

L THRESHOLD PROBLEMS AND ISSUES

This section of our comments identifies a number of important factual issues left
unresolved by the HSR as well as inappropriate procedures used by the Department in
the preliminary San Pedro River HSR. These issues and procedures affect significant

numbers of claimants.

A number of our comments result from major changes to the HSR format as compared
to the Silver Creek and draft San Pedro HSRs. SRP encourages the Department to
utilize the opportunity for "technical meetings" as provided in Pre-trial Order No. 1
before radically changing its reporting or evaluation approaches in the future. Such
meetings could be quite useful in order to exchange ideas and explore options. The
formal comment and objection process leaves much to be desired for both the parties

and, we imagine, the Department.

SRP does not agree with the Department’s interpretation and application of the Court’s
September 9, 1988 order on the relationship of groundwater and surface water ("GW/SW
Order"). Our concerns relating to the methodology and reporting utilized by the
Department are addressed in the first portion of the comments below (Sections A-C).
While SRP and other parties disagree about the legal characterization of pumped water,
for the purposes of these comments we will use the Department’s general classification of
wells into three categories: wells that pump appropriable water (Zone 1); wells subject to

federal claims (Zone 2); and other wells (Zone 3).

Although not as pervasive as the problems stemming from the Department’s application
of the GW/SW Order, SRP also has concerns with issues related to M&I uses, irrigation

water duties, use of historic data, changes of use, reporting of claims and other specific

\GRA\COMMENTS.SP  11-14-90 2
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SRP COMMENTS ON SAN PEDRO HSR

topics affecting numerous claims. SRP’s comments on these points are contained in
Sections D-M.

A. Reporting for Uses Served by Wells
The Department has climbed out onto a long thin limb with its reporting for many water
uses from wells. It has adopted starkly different reports for the various categories of
wells. In addition, we have concerns regarding inconsistent reporting of stockwater and

domestic wells.

In our comments on the Silver Creek HSR, we posed the following question which we
find to be relevant here as well:

"If the Department plans to proceed to a final report before this
[groundwater/surface water] issue is resolved, it is likely that a second
round of preliminary and final reports as well as objections and hearings
would be necessary for a number of claims once the groundwater issues are
decided. What are the Department’s intentions with respect to this issue?"

The Department stated in response:

"The Department intends to proceed with producing watershed HSRs, and
will make the appropriate modifications as directed by the Court/Master
when a final decision is made on this issue by the Arizona Supreme Court.

the Department does not believe it can further delay its investigations or
HSRs."

The Salt River Project recognizes that the HSR process cannot come to a standstill
pending the resolution of this and other issues on appeal. However, if the Arizona
Supreme Court alters the Court’s ruling, the limb upon which the Department sits may
be sawn off. The "appropriate modifications" required of the Department may require a

complete reissuance of the HSR for Zone 2 (and perhaps Zone 3) wells in order to

\GRA\COMMENTS.SP  11-14-90 3
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SRP COMMENTS ON SAN PEDRO HSR

provide sufficient information on which to base objections and evaluate the Department’s

determinations.

It is also worth noting here that the Court has sought to clarify its September 9, 1988
order with respect to the 50%, 90-day test:

"The intention was to give instructions to the Department of Water
Resources to utilize that test in the HSR so as to set a base line. It was
never intended to state Arizona law required such a 50%, 90-day test as
indicating surface water. (August 17, 1990 Minute Entry, page 5)

This clarification implies that the so-called "brightline" has become gray in the Court’s
mind regardless of what the Arizona Supreme Court might do. Likewise, the Court
anticipated that additional evidence might be needed to define what constitutes
"significant diminishment" of federal rights, i.e. "Zone 2":

"Because each sub-watershed is to an extent different and the downstream
location of federal and Indian reserved surface water rights is different as
compared to where upstream ground water pumpers are located, it may be
necessary to hold factual and evidentiary hearings to establish the
parameters of what constitutes a significant diminishment of the water
rights within such time frame as would affect the United States ability to

carry out the primary purpose of the reservation or federally reserved
lands." (GW/SW Order at 22, 23.)

In other words even if the Arizona Supreme Court upholds the GW/SW Order, the
Court may ultimately take exception with the Department’s interpretation of "Zones."
Again, the limb would be sawed off and the HSR might have to be reissued for wells in
Zones 2 and 3.

Finally, the stratification of wells into three reporting approaches has led to problems in
reporting small wells and has made it difficult to determine the disposition of a particular

claim or water use. Stockwatering uses are treated inconsistently while domestic uses are
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often reported in more than one volume. In some cases entire claims and previous
filings are not reported at all, while in others, only limited information is included. The
comprehensive indices only apply to potential water rights (PWR) supplied by Zone 1
wells or those supplied from a combination of Zone 1 and 2 wells. A separate index has
been created in Volume 7 for WFRs with wells subject to federal claims and there is no

index for uses supplied by Zone 3 wells.

As more fully described in the subsection below entitled "Recommendations,” SRP
recommends that the Department use a consistent reporting format for all uses of water
until the major legal issues are finally decided. In order to comply with the Court’s
GW/SW Order with respect to reporting wells, after several corrections are made to the
procedure for identifying subflow, the Department can simply note its assessment of
water source within each Watershed File Report (WFR). If separate reports for certain
well categories are desired or necessary, these can be in the form of indices or tables for
PWRs with Zone 2 or 3 wells. Otherwise, each category of wells would be grouped

together when added to existing Indices 6 and 7.

1. Uses Supplied by Wells in Zones 2 and 3
The San Pedro River preliminary HSR uses a very different approach as compared to
the Silver Creek preliminary HSR to report uses served by wells at some distance from
streams. In the Silver Creek HSR, the Department uniformly reported all available
information for all water uses regardless of water source. In contrast, for the San Pedro
watershed, the Department has significantly reduced the amount of information that it

reports for water uses from wells outside of the 50/90 line.

\GRA\COMMENTS.SP  11-14-90 5
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Proper characterization of potential water rights requires the use of all available
information. Indeed, the Department recognizes the importance of claim and previous
filing information:

"These filings and rights provide data such as the location of a water use, the
location of the source of water for a water use (i.e., point of diversion), a claimed
or established date of first beneficial use, the volume of water used, etc. This data
may be used by the Court to establish a water right, and to assign an entitlement
and date of first use to that right. Therefore, it is important that all of these
filings and decrees are shown in the HSR and matched to PWRs when
applicable." (p. 503, emphasis supplied.)

In some cases the Department has failed to report the existence of claims or previous
filings, while in others, it has chosen to simply summarize selected information for uses
supplied by Zone 2 wells and not report a variety of information such as claimed water
quantities, data from previous filings (unless used for apparent date), and most remarks.
The only apparent exception to this reporting procedure is for wells serving uses that
straddle Zones 1 and 2. Information for Zone 3 wells is even more abbreviated with only

six characteristics being reported.

a. Missing Claim and Previous Filing Information
There are a number of claims which have been evaluated by the Department yet are not
reported in the HSR.? In most cases, these claims appear to be associated with
watershed file reports containing only catalogued wells (Zone 3) and are not reported
because the Department did not match the claim to a use. (See for example, watershed

file 111-20-CB-10 where claims 39-3372, 39-3374 and 39-3375 are not reported.)

'All citations are to Volume 1 of the San Pedro River HSR, except where otherwise
noted.

*Further discussion on the need to report all claims is contained in Section LJ. of
these comments.

\GRA\COMMENTS.SP  11-14-90 6
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Complete information on previous filings is not reported for uses in Zone 2 (Volume 7).
It is apparently the position of the Department that previous filings for uses subject only
to federal claims are of basically no importance. If a previous filing is not associated with
a WFR containing a use in Zone 1, it is not reported anywhere in the HSR3. On the
other hand, the Department still uses previous filings as the data source for establishing
dates of first use for some Zone 2 reports (see 111-20-062; 111-21-CBC-001; 112-17-
DBA-180). For example, the Bella Vista Water Company has 6 Water Rights
Registration Act filings. All of these are unreported by the Department, with the
exception of 36-29089, which is used as the basis for establishing an apparent first use

date.

This lack of information is especially problematic where a user is located near Zone 1.
The user may have filed for a surface water right; however, the Department has not
reported the filing because the location of the diversion is in Zone 2. If it is subsequently
determined that the well is pumping appropriable surface water, then reference to the
filing would be necessary in order to determine the priority and entitlement associated
with the use. The situation is further complicated by the fact that, historically, some
acreage located in Zone 2 was actually served by surface water.* It is likely that reduced
surface flows over the years have forced many users to convert to well water. These
users may wish to assert their surface water rights. However, if pertinent surface water

filings are not reported, these users will have to object to the HSR in order to introduce

3For example, in the Cloud WFR (Attachment 8) both Applications to Appropriate
and the Water Rights Registration Act filing have been omitted.

“See, for example, certain users in the St. David Irrigation District as discussed in
Attachment 8 (Merrill and Ross).

\GRA\COMMENTS.SP  11-14-90 7
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that information®. Attachment 1 contains a list of previous filings which were evaluated

by the Department but not reported in Volume 7.

b. Failure to Include Statement of Claimant Information
Pertinent Statement of Claimant information is missing for uses reported in Zones 2 and
3 (Volumes 7 and 8). If a claim is not located in a watershed file report for a use
involving appropriable water (Volumes 3-6), then the claim information is not reported in
the HSR unless used as a basis for the date of apparent first use or quantity for a

catalogued well.

This occurs frequently for municipal providers. For example, the Bella Vista Water
Company (111-20-062: Volume 7, p. 14) contains 13 claims filed on 18 wells used for
municipal purposes. The Department reports these claims as they apply to the wells but
does not report any claimed information such as use, filing status, quantity, use location,
diversion location, priority date, etc. The Department reports the apparent annual
volume as 2,907 acre-feet per annum (AFA). Claimants who feel they are impacted by
this use may desire more information regarding the filings by this water company and
would be forced to search out the hard copies at the Department in order to obtain this

information.

Another example of this absence of information can be found in WFR 113-04-DCD-003
(Volume 7, p. 360). The Department reports claim 39-2582 as applying to IR001
through IR006 but does not report any claimed information such as use, filing status,

quantity, use location, diversion location, date of first use, etc. The total amount of water

SThere are at least 4 Applications to Appropriate, 39 Water Rights Registration Act
filings and 1 Stockpond Registration Act filing that were evaluated but not reported by
DWR in Volume 7. For example, see Attachment 8 (Cloud WFR).

\GRA\COMMENTS.SP  11-14-90 8

SRP268



SRP COMMENTS ON SAN PEDRO HSR

used by this landowner as determined by the Department is 330 AF for 47 acres of land.
The diversion for this acreage is located only a short distance from the "brightline." As
discussed above, the Court has made it clear that the brightline is only meant to be a
guide for the Department and not a determination of groundwater/surface water
interconnection. With this in mind, other users, especially those with later dates of first
use may wish to assess specific attributes of these claims. The new HSR format does not

accommodate this assessment.

Other examples of this situation occur for most municipal and industrial users. Claim
information is generally not reported for M&I uses that obtain all water from wells

located in Zone 2.

C. Quantification for Uses from Wells in Zones 2 and 3
The Department’s reporting of quantities for water uses involving wells subject to federal
claims is also confusing. If a use has both an appropriable diversion and a diversion
from a well subject to federal claims, the total volume quantification is typically listed in
Volumes 3-6 and again in Volume 7.” The confusion occurs when one looks at the
information contained in Volume 7 and overlooks what is in Volumes 3-6. For example,
Huachuca City Water Company (111-20-50) is listed both in Volume 7 (p. 10) and
Volume 3 (p. 2-137). Wells 1, 4 and 5 are reported in Volume 7 with a volume of use of

%See, for example, the discussion of the Sierra Vista municipal system in Attachment
4,

"However, there are exceptions where the quantities are reported separately. For
example, Magma Copper Company (113-8-022) is listed in Volume 7 (p. 361) and also in
Volume 5 (p. 2-112). Mine de-watering wells W13 and W14 are reported in Volume 7
with a quantification of 6,974 AFA. Volume 5 reports all of the wells with a volume of
use of 17,102 AFA. Only by reference to Volume 1 (p. 355) can it be determined that
Magma’s total use is the sum of the two reports, 24,076 AFA.

\GRA\COMMENTS.SP  11-14-90 9
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274 AFA. Aside from a remark at the bottom of the page stating that "The apparent
annual volume reported for MUOO1 is partially supplied by surface water," there is the
appearance that the quantity reported is solely from these three wells. This is not the
case. The reported volume is the total amount of water used by the town, including any
water appropriable under state surface water law. All of the diversions and total volume
are also reported in Volume 3 with a remark to indicate W1, W2 and W5 are wells
subject to federal claims. It is confusing to duplicate some of this information in Volume
7. SRP acknowledges the Department’s duty under the Court’s order to report on wells
subject to federal claims but the order may be better served by simply creating a table
for these diversions and including this table in each volume and/or in the Comprehensive
Index (See Section L.A.5, below).

Similar problems arise in connection with the reporting of catalogued wells. The quantity
reported for catalogued wells in Volume 8 is simply the claimed amount. This is bound
to cause confusion among some claimants. The Department notes "that there are
currently no water uses other than domestic uses" (including irrigation of up to two acres)
in Zone 3 (p. 110). However, Volume 8 shows claimed quantities of as much as 13,000
AFA (Volume 8, p. 37; 1862 date of apparent first use). There are a significant number
of quantities that exceed the maximum amount of 10 to 15 AFA implied by the
Department’s findings of only small irrigation and domestic uses. In anticipation that
later Court decisions may determine these uses to be in Zones 1 or 2, some claimants
may feel compelled to object to all large claims in Volume 8. If the reports for these
uses contained the same information as Zone 1 uses, the Department’s assessment of
relatively small use would be in the HSR and thus probably reduce the number of
objections (perhaps the only objection would come from the individual claimants

themselves).

\GRA\COMMENTS.SP  11-14-90 10
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yA Inconsistent Reporting of Zone 1 Wells
It appears that the Department interprets the Court’s GW/SW Order to mean that all
wells in Zone 1 pump subflow.® Included in this category would be small wells serving
domestic and stockwatering uses. As such, all uses from these wells should receive a
PWR, have a diversion code associated with them and a designation of "SUBFLOW" in
the "WATER SOURCE" column under the "USES" section of each WFR. However, the
Department does not report domestic PWRs and stockwatering wells using subflow in the
same manner as each other or as compared to other uses. Domestic uses served by
these wells are reported in the manner described above except that the volume and
apparent date of first use are not identified.” Stockwatering uses, on the other hand, do
not have PWRs nor do they have diversion codes.!® The reporting of domestic

andstock wells in Zone 1 should be consistent with the reporting of wells for other uses.

8SRP concurs in this interpretation of the order.
%See, for example, WFR 112-17-DB-67, page 56 of Volume 4.

They are simply designated as "STOCKWELLS" under "USES FOUND BY DWR"
in the "DWR ANALYSIS OF FILINGS AND DECREES" section of a WFR. It appears
that stockwater wells that fall within Zone 1 do not have PWRs and are simply
designated as "STOCKWELLS." Others clearly outside Zone 1 are designated as
"CATALOGUED WELLS." See, for example, the different designation of the wells used
for stockwatering purposes in WFRs 111-20-32, Volume 3, page 30; and 111-18-2,
Volume 3, page 219. Those in the first WFR are located along the San Pedro River
while those in the latter are clearly outside Zone 1.

Of special note, the Department’s investigation of wells serving stockwatering uses is very
limited. Only stockwatering uses with appropriate filings and/or supplied by surface
water are given PWRs. Stockwatering wells located in Zone 1 are not given PWRs
although they are given a unique designation (stockwell) if they supply livestock only.
The Salt River Project suggests that the Department assign PWRs to stockwells. The
Court has ruled that "rights [to surface water and claims where the water being used is
sub-surface flow] are to be catalogued, prioritized and entitlements assigned thereto by
indicating the nature, extent and relative priority thereto, all as required by ARS 45-256."
(Groundwater/Surface Water Order at page 25.) Assigning PWRs to stockwells will
ensure that all uses of water subject to the adjudication are before the claimants and the
Court in the proper manner.

\GRA\COMMENTS.SP  11-14-90 11
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3. Multiple Reporting of Domestic Wells
Another problem area concerns the reporting of many Zone 1 wells serving domestic
uses in both Volumes 3-6 and in Volume 8 (Catalogued Wells)."! The GW/SW Order
suggested that Zone 2 wells which serve domestic and stockwatering purposes, irrigation
uses for less than 2 acres and all wells in Zone 3 should be catalogued. On the other
hand, the Order states that Zone 1 wells should be assigned a PWR (see Section L.A.2
above). Reporting Zone 1 wells in Volume 8 could lead to problems concerning which

parties and what wells are subject to this adjudication.

4. Comprehensive Index is Not Inclusive
The stratification of wells into three reporting approaches and the overlaps among the
three reports make it difficult to find the disposition of a particular claim or water use.
The Comprehensive Index (Volume 2) only applies to Zone 1 potential water rights and
those uses that straddle Zones 1 and 2. A separate index in Volume 7 has been created
for Wells Subject to Federal Claims (Zone 2 wells). There is no index for Catalogued
Wells (Zone 3 wells) in Volume 8.!2

!ISee, for example, page 140 of Volume 8 wherein one of the wells serving the
domestic use in WFR 112-17-DB-67 is listed (55-0505970).

2To illustrate, the Sierra Vista Municipal Water Supply (111-20-056) can only be
found by looking in the supplemental index located in the front of Volume 7. This is
apparently because the diversions associated with this watershed file report are only
subject to federal claims. The City of Tombstone (111-21-032), on the other hand, can
be located in both the Comprehensive Index and the supplemental index in Volume 7
because diversions of surface water and diversions from wells subject to federal claims
are associated with Tombstone’s municipal use.

The information for Catalogued Wells is even more difficult to find. The only indexing

for this volume is by legal description. The information listed under "DATA SOURCE"

cannot be located in any index unless it is also located in a watershed file report with an
(continued...)

\GRA\COMMENTS.SP  11-14-90 12
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For a number of reasons, SRP recommends that all water uses be reported in a
consistent format. Uniform reporting also facilitates the development of comprehensive
indices. SRP’s recommendation is for the Comprehensive Index to be just that - -

comprehensive.

5. Recommendation for Reporting of Wells
Absent the final resolution of numerous legal issues, SRP believes that the Department
has but little choice to revise its reporting approach for the final HSR. A uniform
watershed file report for all uses in all Zones and a single comprehensive index will help
eliminate confusion and insure that a full record is before the claimants and the Court.
The Department’s opinion on the source of water can simply be noted in the "Remarks"

section for Diversions in each Watershed File Report.!?

SRP further suggests that Volumes 7 and 8 be eliminated. If separate reports for certain
well categories are desired or necessary, these can be in the form of indices or tables for
PWRs with Zone 2 or 3 wells. Otherwise, each category of wells would be grouped

together when added to existing Indices 6 and 7.

12(...continued)
appropriable use. For example, claim number 39-4052 (Volume 8, p.2) cannot be found
in any index. In this case, there isn’t even a legal description to go by. How would a
claimant locate this statement of claimant? Claim 39-8237 (Volume 8, p.5) is also a
catalogued well, but in this case the statement of claimant is listed in the Comprehensive
Index because it is located in a watershed file report (115-02-006) that contains
appropriable uses. The watershed file report then refers the reader to the catalogued
well listing (Volume 8) but there is neither an index for this volume or any other easy
way to locate the well.

BThis is the approach currently used for uses that straddle Zones 1 and 2. See, for

example, WFR No. 111-20-DDA-023; Vol. 3, p. 2-1.

\GRA\COMMENTS.SP  11-14-90 13
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Finally, SRP suggests that the Department consider an alternative to the standard WFR
in cases where only stockwell or domestic uses are reported or when WFRs contain
claims but no potential water rights (PWRs). The Department could reduce the
complexity of the HSR, the potential number of objections, printing costs and claimant
review time if the reporting of stockwell and domestic use WFRs, and WFRs without
PWRs, were simplified. Examples of SRP’s specific recommendations on reporting are

set forth in Attachment 2.

B. Application of 50-90 test
In the September 9, 1988 Groundwater/Surface Water Order ("GW/SW Order"), the
Court addressed the issue of distinguishing appropriable subflow from non-appropriable
subsurface water in the following manner:

"Still, where to factually draw the line on the ground remains a significant
problem. The point most counsel accept, though some go further, is the
suggestion of hydrologist Leonard Halpenny, that at least those wells which
withdraw water from the *Younger Alluvium’ of the tributary streams’ basin
should be presumed to be pumping sub-flow. The Court will accept that
and will instruct D.W.R. in its reports to investigate such and treat such
wells as pumping appropriable stream flow provided that the investigation
shows:

1. As to wells located in or close to that Younger Alluvium, the volume of
stream depletion would reach 50% or more of the total volume pumped
during one growing season for agricultural wells or during a typical cycle of
pumpage for industrial, municipal, mining, or other uses, assuming in all
instances and for all types of use that the period of withdrawal is equivalent
to 90 days of continuous pumping for purposes of technical calculation.

2. A well is designated on state records as an in lieu well.

3. A well is designated by state certification as pumping surface flow, such as
the wells for Pima Farms."

Order, p. 11.

\GRA\COMMENTS.SP  11-14-90 14
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The primary directive of the Court’s GW/SW Order with respect to appropriable water is
"those wells which withdraw water from the *Younger Alluvium’ . . . should be presumed
to be pumping subflow." The Court goes on to provide for investigation to insure against
anomalous situations.'* Instead, the Department has focused on the 90-day continuous
pumping assumption to the exclusion of the Court’s primary directive. Thus, the
Department’s approach thwarts the GW/SW Order by adding restrictions, performing
overly simplistic calculations and interpreting the order as narrowly as possible. As a
result, numerous wells and water uses are excluded from the Zone 1 designation even
though they are located close to the stream in the Younger Alluvium. This occurs along
significant portions of the mainstream San Pedro River as well as most reaches of

tributary creeks and streams (compare Fig. 2-4, p. 55; Fig 4-13, p. 215 and Plates 1-5).

Chapter 4 of the HSR contains many sketches implying that all subsurface water
contained in the Younger Alluvium is intimately affected by and intimately affects surface
streamflow (Figs. 4-2, P. 174; 4-4A, p. 178; 4-6B, p. 185; and 4-15, p. 219). Owing to
delayed seasonal effects, a well in the Younger Alluvium that is outside the Department’s
"brightline" can still significantly affect streamflow, a fact recognized by the Department
in Chapter 4. The cone of depression resulting from pumping such a well will eventually

refill mainly from reduced streamflow.

SRP recommends that the Department reconsider its interpretation of the Court’s
GW/SW Order. In place of its current delineation of Zone 1, which includes slivers of
Basin Fill and excludes substantial areas of Younger Alluvium, a more appropriate

application of the "50/90 rule" would essentially designate all Younger Alluvium that

“Anomalies might include in situations where the Younger Alluvium is a number of
miles wide or where slowly permeable material exists close to a stream.
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contains water as Zone 1.5 While this is the result for the San Pedro River basin, the

50/90 test may create different zones in portions of other watersheds.

1. 90 days of continuous streamflow and less than 20 feet depth to
groundwater

The Department has misconstrued the Court’s directive to use "90 days of continuous
pumping for purposes of technical calculation" to require 90 days of continuous
streamflow (p. 217). There is nothing in the Court’s GW/SW Order, Arizona case law or
the surface water code'® that defines streamflow according to the period of continuous
flow. All streamflow, whether ephemeral, intermittent or perennial, should be protected

from depletion by pumping.

The Department’s approach in interpreting the continuous pumpage formula to require
90 days of continuous streamflow is questionable on logical grounds as well. If the Court
had required a 50 percent depletion in two years, would that mean that the river has to
flow continuously for two years? What about 1 percent in 100 years, or 50 percent in
180 days?

Furthermore, if a pumper operates his pump long enough, it is possible that the pumping
itself can induce recharge such that the river no longer flows for 90 days continuously.

This has historically occurred along some stream channels in Arizona. It is possible for

15SRP’s legal position continues to be that many larger wells outside of the Younger
Alluvium derive a portion of their supply from appropriable water and are thus subject
to the Gila River Adjudication as a matter of state law.

5See A.R.S. §§ 45-101 and 45-141(A). These statutes define "surface water" (A.R.S.
§ 45-101) and "appropriable water" (A.R.S. § 45-141A) to include intermittent
streamflow, without exception or qualification. Moreover, under these statutes,"flood"
water is subject to appropriation, although floods seldom last 90 days or occur every year.

\GRA\COMMENTS.SP  11-14-90 16

SRP276



SRP COMMENTS ON SAN PEDRO HSR

wells to pump large amounts of water and sever the connection to the river and thus

become Zone 2 wells.

In a similar fashion, the Department excludes stream reaches by creating a restrictive
condition that appropriable subflow can only exist in areas with relatively shallow
groundwater levels, i.e., within 20 feet of the surface (pp 217, 218). As a result of
historic and current withdrawals there may not be "shallow groundwater levels."
Therefore, this restrictive condition disregards seasonal groundwater variations and the

effect of historic pumping on groundwater levels.

The Department has inappropriately constrained the definition of appropriable subflow
by creating the restrictive conditions of 90 days continuous flow and groundwater depths
of less than 20 feet. These constraints have the effect of removing some wells from Zone
1 designation even though they pump appropriable subflow from Younger Alluvium.

The Court’s GW/SW Order of September 9, 1988 does not contemplate those restrictive
conditions. In addition, the Department has not used these criteria in considering
Applications to Appropriate along Aravaipa Creek. In that situation, the Department
has concluded that the wells will affect appropriable water even though they are nearly

12 miles upstream from Zone 1.

2. Time of Depletion
As in the case of the 90 days continuous flow/less than 20 feet to groundwater restrictions
discussed above, the Department’s designation of Zone 1 based upon a 90-day period of
stream depletion is unduly narrow. The Department has simply examined the stream

depletion during 90 days and ignored the rest of the year. The GW/SW Order permits

"See Attachment 8 (Cloud WFR)
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the Department to conduct its investigations based on the assumption of "90 days of
continuous pumping." This assumption, however, is "for purposes of technical
calculation" only. The overlying purpose of the Court’s order is to identify all uses of
underground water for which "the volume of stream depletion would reach 50% or more
of the total volume pumped during one growing season for agricultural wells or during a
typical cycle of pumpage for industrial, municipal, mining, or other uses . .." In order to
be consistent with this directive, the period of stream depletion that is investigated by the
Department should be one year, not 90 days. A year-long evaluation of stream depletion
is consistent with the fact that the growing season for most crops approaches 12 months,
the typical cycle of M&I pumping is annual, and entitlements are measured as an annual

volume.

The Jenkins’ method employed by the Department to establish the "brightline" contains a
second set of graphical/analytical techniques to look at the effects of stream depletion
after pumping has ceased.'”® In example 4-1 (p. 222), the Department has used the first
method to calculate the distance from a stream at which a well will deplete the stream by
50% of the volume withdrawn during 90 days of pumping. For this example, the
Department used an aquifer having T = 9,632 ft?/day and s = 0.169. The result is a
"brightline" distance, "a", of 1,298 feet.

18[n fact, the abstract of Jenkins’ paper notes that: "The residual effects of pumping,
that is, effects after pumping stops, on streamflow may often be greater than the effects
during the pumping period. Adequate advance planning that includes consideration of
residual effects thus is essential to effective management of a stream-aquifer system." A
substantial portion of Jenkins’ methodology is devoted to these "residual effects."
Jenkins, C.T., 1970, "Computation of Rate and Volume of Stream Depletion by Wells,"
Techniques of Water Resources Investigations of the USGS, Chapter D1, Book 4.
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Jenkins’ second method can be used to estimate the percentage of the volume pumped
that has been depleted from the river during the remainder of the year after pumping
has ceased. Jenkins provides a graph of (t, + t;)/sdf versus v/Qt times t/sdf, where:
t, = time pumped = 90 days
t; = time since pumping ceased = 275 days
sdf = original stream depletion factor
(29.58 for 50/90)
v/Qt = volume depleted from river divided by volume pumped
from well
For the previous example of 50% depletion during 90 days pumping, the sdf was 29.58
and the brightline distance from the river was 1,298 feet (p. 220). After the pump has
been off for 275 days, the depletion from the river increases to approximately 85% of the

volume pumped.

Jenkins’ second method can be used to estimate the stream depletion factor for which
50% of the volume pumped during 90 days is depleted from the river within one year.
Using the graph discussed above, we find that the corresponding sdf is approximately
260. The corresponding brightline distance is 3,850 feet using the aquifer characteristics
for the Department’s example (T = 9,632 ft¥/day, S = 0.169) and an sdf of 260. This is
nearly three times as far from the river as the distance for a 50% depletion during the 90

days of pumping (1,298 feet).

When considering the depletion to a stream over the entire year from 90 days of
continuous pumping, the resulting Zone 1 area will be all of the Younger Alluvium in the
San Pedro that contains water. Although using both of Jenkins’ techniques will more
accurately reflect the intent of the GW/SW Order, the greater calculated distance from
the stream will have to be tempered by consideration of boundary effects. These effects

are discussed in more detail in the next section.
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3. Boundary Effects
The Department has not considered the effect of boundaries in its application of the 50-
90 test (p. 226). Although the Jenkins method proves a useful tool for estimating the
distance to the "brightline" in many instances, it is less useful in cases where there is a
hard rock outcrop within the "brightline" boundary. This same effect can occur at the
interface between the Younger Alluvium and Basin Fill as a result of significant

differences between hydraulic conductivities.

The result of considering boundary effects is that the distance to the brightline will
typically be modified from the idealized "infinite aquifer" conditions assumed by the
Jenkins’ methodologies. As discussed in the technical paper contained in Attachment 3,
modeling techniques other than Jenkins’ methodology are more accurate and reliable in
the real world setting like the San Pedro basin and other areas in Arizona. However,
none of the "easy" techniques will readily allow computation of a brightline distance from
a stream channel across the boundary into the Basin Fill or Regional Aquifer. Pending
resolution of appeals to the GW/SW Order, the preferred approach for the Department

is to simply designate saturated Younger Alluvium as Zone 1 in the San Pedro basin.

4. Recommendation
In summary, SRP disagrees with the Department’s interpretation of the GW/SW Order.
As applied in the San Pedro River Basin, that application frequently locates the
"brightline" within the outer edges of the Younger Alluvium. The Department should
fully utilize the Jenkins’ approach by completing the computations to estimate the
depletion from the river within one year for 50 percent of the volume pumped during 90
days of continuous pumping. Boundary effects should be considered when interpreting
the results. Finally, the Department should not impose additional restrictions such as 90

days continuous flow or less than 20 foot depth to groundwater, especially when historic
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pumping has changed the groundwater/surface water regime. Application of these
considerations in the San Pedro will result in a Zone 1 area which includes all of the

saturated Younger Alluvium.

Designating all of the Younger Alluvium as Zone 1 for the San Pedro watershed will
eliminate many future problems. For example, the Department notes that the principal
channel may shift in the future, which would require recomputation of the position of the
"brightline" (Appendix E, p. E-3, last sentence of paragraph 3). Including Younger
Alluvium also eliminates the implication that part of the subsurface water in the Younger
Alluvium is no longer surface water but, instead, is groundwater. If two wells were close
to the brightline but only a few feet apart on opposite sides of the line, one would
produce groundwater and be exempt from administration as subflow and the other would
produce appropriable surface water. This situation is clearly shown in a sketch (Fig. 4-
19, page 227). This illustration is an example of detailed maps of specific farmlands
which are situated in the Younger Alluvium and through which the brightline passes.
Many such maps are contained in Volume 9 and the wells that straddle the line are
described in numerous WFRs in Volumes 3 through 6 of the HSR. Referring to Parcel 4
of Figure 4-19, if the owner of the parcel chooses to use this loophole to classify all of his

irrigation supply to be Zone 2 groundwater, he would cease to use Well No. WOL1.

C. Impacts on Groundwater Under Federal Reservations
The Department has inappropriately expanded the scope of the information that it is
required to provide on the impact of surrounding pumping on a federal reservation’s
groundwater resources. The Department was not directed to evaluate the impact of
historic or future pumping. Likewise, there is no authority to estimate the economic
impacts of past and future off-reservation pumping. The Department was only directed

to identify groundwater users that affect groundwater under federal reservations.
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The Court’s September 9, 1988 order on groundwater and surface water contains the
following pertinent statements at page 24, lines 24-28; and page 25, lines 1-12 and 21-26:

"Having ruled on the legal issues before it from the motion and the eight
questions before the Court, the Court will now move to the area of its
instruction to the Department of Water Resources for its Hydrographic
Survey Reports.

First, these reports should include all claims of surface rights and claims
where the water being used is sub-surface flow under the criteria previously
described. These rights are to be catalogued, prioritized and entitlements
assigned thereto by indicating the nature, extent and relative priority
thereto, all as required by A.R.S. § 45-256. All other groundwater sources,
not involving federal claims, shall be catalogued and their data determined
as previously indicated.

When dealing with a claim made under federal law, the same procedure
should be followed for those claims where the federal claim is for a
diversion and use which is in physical use at this time. Where the claim is
for a federal reserved right and there is no present physical use D.W.R.
shall also:

d. In determining a prioritization of such claimed federal reserved
rights, it will be necessary to determine all stream users or diversions
of either surface water or groundwater which significantly affect
those sources reasonably available on, at or near the federal parcel
which would be available to fulfill the determined entitlement."
(emphasis supplied)

Nowhere in the Court’s order are drawdown calculations or an economic impact analysis
requested of the Department. It is particularly inappropriate to speculate on the impact
of future pumping since many of the variables may change; e.g., pumping amounts by off-
reservation users or the reservation’s own withdrawals. For example, Fort Huachuca was

closed in the late 1940s and may be closed again in the future.
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In the final HSR, the Department should simply identify which wells affect groundwater
under federal reservations. SRP recommends that the designation be placed in the

"Remarks" section for Diversions in each WFR.

D. Municipal, Industrial and Mining Potential Water Rights (PWRs)
The Department is reporting PWRs for municipal, industrial and mining (M&I) uses on
the basis of a single apparent date of first use for the total quantity of "maximum historic
use" (p. C-28). This method of reporting should not be used where water use has
incrementally changed over time as evidenced by service area enlargements or
consolidations. The Department should revise the watershed file reports for M&I uses
to create multiple PWRs where different dates of first use exist. Each incremental
increase in M&I use should be given a separate "entitlement" (water quantity) and
"apparent date of first use" (apparent date of first use) unless the expansion is covered by
a previous filing. Attachment 4 discusses numerous examples of M&I users with single

PWRs and an example of how multiple PWRs should be created.

In response to a similar comment by SRP on the Silver Creek HSR, the Department
responded:
"The Department’s interpretation of this directive!” is to create PWRs for

all uses where information is available to make these distinctions.

The Department does not create new irrigation PWRs for the addition of
new wells which supply an existing PWR. This is the same procedure
utilized in creating PWRs for municipal uses or any other uses.

YThe Little Colorado Adjudication Court’s Pre-trial Order No. 3 directed that
irrigation and non-irrigation uses be treated the same.
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If there are cases found where there are different sources of supply (i.e.,
surface water and groundwater) that serve discrete service areas and are
not commingled, then separate municipal PWRs would be created.

The Department is apparently using the same approach for the San Pedro HSR.”
Although the Department states above that discrete service areas with separate facilities
can be given unique PWRs, this was not done in the San Pedro HSR. Expansion of
service areas in contiguous blocks are treated as one PWR with a single date of first use
of first use anywhere within the current service area. This is entirely inconsistent with
the approach used for irrigation PWRs where each incremental expansion of the place of

use is treated as a separate PWR with a later date of first use.

By inference from the Department’s response to the Silver Creek comment, it appears
that the Department’s distinction between irrigation and M&I PWRs is based on
availability of information - - more information is available for irrigation expansions than
municipal expansions. The information for irrigation expansions is largely derived from
the Department’s extensive review of historic aerial photography. A comparable level of
information for M&I expansions could be obtained from additional research on M&I
history. The aerial photo approach used for irrigation could be applied to M&I use in
some cases. For example, there are substantial acreages within the existing service areas
of municipal providers in the vicinity of Sierra Vista from which it would be apparent
from aerial photos that no roads, houses or any historic use existed in, say, 1970. Even

more direct information is available on occasion from the providers themselves and the

20See Attachment 4.
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Arizona Corporation Commission.”! Finally, the Department has ignored the

information it already has on municipal expansions.*

The Department should reconcile its differential treatment of irrigation and M&I PWRs.
Either irrigation PWRs should be created based on an existing "service area" with a
single date of first use, or M&I uses should be divided into multiple PWRs with different

dates of first use.

E. Irrigation Water Quantities
The Department’s procedures for quantifying irrigation quantities are moving in the right
direction when compared to those previously proposed in HSRs and as part of the
"Entitlements Report." Examples of improvements include the greater use of existing
efficiencies and calculation of maximum demand rates for diversions. Apparently, these
changes are in response to a growing recognition that surface water rights and the
general adjudication process are fundamentally different than the administrative
procedures of the Groundwater Management Act (GMA).2 However, the Department
needs to progress further in order to provide the relevant information required in the

HSR and to correct for errors in its calculations of consumptive use.

*'The Arizona Corporation Commission has additional information pertaining to
private water companies including service area maps, annual use reports, rate cases
(including annual water sales), Certificates of Convenience and Necessity, decisions,
grants and service area extensions agreements.

2See Attachment 4.

#The quantification issue was discussed extensively in the process which led to the
Court’s March 17, 1989 Minute Entry on Entitlements. See, Water Rights Entitlement
Report, DWR, September, 1988; and subsequent motions and comments by the parties
in both the Gila River and Little Colorado River Adjudications.
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The Department continues to treat irrigation uses differently from all other water uses.
For example, the Department reports quantities for municipal and industrial use based
on ". .. the highest historic water usage" (p. C-28),> and " . . . maximum controlled
capacity" (p. C-25) is reported for impoundments. In contrast, irrigation quantification
procedures are based on averages and in some cases, severely reduced "maximums.” This
problem is discussed in more detail below, especially in Section L.E.1. "Averaging

Procedures" and Section LE.9. "Maximum Annual Quantity."

In addition to the different treatment issue, the use of averages is particularly
inappropriate for quantification of surface water irrigation. Surface water use patterns
differ significantly from groundwater use patterns since the two sources of supply are
fundamentally different. Surface water is more variable on a day-to-day and year-to-year
basis than groundwater. Therefore a different approach is required. For the typical
surface water user, there is seldom an average annual supply of water - - there is usually
either more than normal or a drought exists. The surface water user gets an average
supply by diverting more in some years and less in others. By contrast, the typical

groundwater user is not confronted with supply variability from one year to the next.

A surface water right is simply a "hunting license" that entitles the holder to seek water
for beneficial use subject to several constraints including date of first use and locations of
diversion and use. Of course, day-to-day water availability is a further constraint and

often means that less than the desired amount of water can be obtained. It appears to

24 Although stating that the reported M&I use is typically the highest historic quantity,
it appears that simply the 1989 volume is often being reported. See, for example,
Magma Copper Company (p. 353 and Vol. 2, p. 112) and Apache Nitrogen Products (p.
341 and Vol. 7, p. 145). Magma’s highest recent use occurred in 1988 and Apache’s was
in 1980.
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SRP that the Department’s approaches to irrigation quantification attempt to place yet
another constraint on the "hunting license" - the right to no more than an average
amount of water. This is analogous to the Arizona Game and Fish Department only
issuing hunting licenses for average-sized deer. (If you found a larger than average
animal, you couldn’t shoot it.) To further the analogy, in the context of the Department’s
"maximum annual" approach, if you shot a small deer last year then you would not be

able to shoot a larger one in any future year.

For these reasons, SRP makes the comments below and advocates maximum beneficial
use as a water duty. Setting the water duty ceiling at the average means that a surface
water user will typically get less than the average since periodic droughts will curtail
diversions. In wet years, the user cannot take more than the water duty established by
the average. In dry years, the user gets less. Over a period of years, the user cannot

even divert the full "average" water duty.

1. Averaging Procedures
The Department utilizes several averaging procedures in developing irrigation water
duties many of which are inappropriate for the reasons discussed above. Averaging
techniques are appropriate for some purposes such as developing water budgets but
"splitting the difference" is not appropriate for calculating a water duty. In fact, the
Court noted that "[average efficient use] is not directly related to what is the property’s
water right[s] . . . " (Entitlement Order at 6). The adverse effect is compounded in many

instances by using averages of averages. Examples of averaging include:
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a. Average temperature and precipitation data is used to calculate Total
Irrigation Requirement (pp. C-5 to C-10).%

b. "Average efficient quantity" is based on weighted average Total Irrigation
Requirement divided by weighted average efficiency (pp. C-20 to C-21).
Note that Total Irrigation Requirement itself is a result of calculations
based on average climate data (a. above).

C. "Maximum annual quantity" is based on Total Irrigation Requirement for a
specific crop which is based on average temperature and precipitation data
(a. above).

We recognize that the magnitude of the adjudication effort means that each claim and
each variable cannot be analyzed in detail. This means that some generalizations are
required. However, the excessive use of averages has the effect of understating the
appropriate water duty ceiling that should be established as a part of the adjudication.

Again, as quoted above, the Court does not find average efficient use to be directly

SFor example, the two most prominent references on consumptive use estimation
counsel against using average precipitation. SCS TR-21 states on page 28:
"In view of this wide variation in net irrigation requirements from year to
year, it is obvious that the development of a dependable water supply
cannot be based on average requirements, since this would provide an
adequate supply approximately half the time. It is common practice,
therefore, to estimate effective rainfall and irrigation water requirement on
a probability basis, the percent change of occurrence used being an
economic consideration. For example, it might be economical to provide a
water supply that is adequate in nine out of ten years for a high-value
vegetable crop or tobacco. For a low-value hay crop or pasture, it may not
be economical to provide an adequate supply in more than six out of ten
years." (emphasis supplied)

FAO Paper 24 states on page 72:
"Rainfall for each period will vary from year to year and therefore, rather
than using mean rainfall data (saying roughly one years is drier, the next is
wetter), a dependable level of rainfall should be selected (saying the depth
of rainfall that can be expected 3 out of 4 years or 4 out of 5 years)."
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relevant to the determination of the water right. To this end, and to insure consistent
treatment among water uses, PWRs should only reflect maximum beneficial use estimates
as discussed under Section L.LE.9 below. The Court’s directive to the Department to
report average efficient use for perspective can be accomplished by simply reporting this

value (or values) in Volume 1.

2. Five Year Base Period

The Department states that it uses the last five years as the basis for computing acreages
for both "Average Efficient" and "Maximum Annual" water quantities (pp. 129, 136, 137,
C-17). There is no requirement for the unilateral application of the five year limitation
on irrigated acreage. Although the Entitlement Order generally approves of the
Department’s procedure to report maximum annual use for irrigation based on the most
recent five year period, it does not restrict the Department from using information from
a longer historic period. In fact, the Order provides that "the Department should advise

of the maximum annual use for each of the years that it has in its investigation data base"
(p. 6)-

The Department’s investigation period should, and often does, span more than five years,
as shown by the following examples:

1) Municipal and industrial use is based on highest historic use ( p. C-28); the
example shown is a 10 year period.

2) Climatic data for crop consumptive use appears to be from 1951 to 1989
(p- C-5 and References, p. 539, et seq).

3) Aerial photography dating from 1936 was used (p. 498).

The Department needs to report historic irrigated acreage whether or not the acres were

irrigated during the most recent five year period. In order to accurately reflect historic
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water use, the Department should broaden its perspective on irrigation water rights

beyond 5 years.

3. Consumptive Use Estimation Techniques
The Department has adopted the SCS Modified Blaney-Criddle equation for use in the
San Pedro HSR and is using a SCS computer program called CONUSE to calculate crop
consumption use requirements (p. C-5). SRP suggests that the SCS Blaney-Criddle
approach should be replaced either with the original Blaney-Criddle approach or the
FAO Blaney-Criddle procedures. If the SCS approach is maintained, then some changes
are needed in the use of the CONUSE program.

SRP recommends replacing the SCS Blaney-Criddle equation for the following reasons.
First, it does not include factors for wind, relative humidity or sunshine hours. These
indicators allow better adaption to local conditions. Second, the SCS equation does not
utilize the concept of Reference ET. Hence, it is not amenable to published and
updated crop coefficient research information. Finally, the Department is using the FAO
Blaney-Criddle approach in the Little Colorado Adjudication as well as in the Tucson
and Prescott AMAs. The FAO approach includes indicators of wind, relative humidity
and sunshine hours as well as Reference ET. SRP’s preferred approach is to use
published data®® for the Salt River Valley and adjoining areas in central Arizona at
elevations below 1,500 feet. For elevations of 1,500 to 3,000 feet, we recommend using
the original Blaney-Criddle equation with the crop coefficients in the publication noted
above and local weather data. For elevations above 3,000 feet, the FAO Blaney-Criddle

equation is recommended. Since the elevation of most of the irrigated land in the San

%Erie, L.J., O.F. French, D.A. Bucks, and K. Harris, 1982. Consumptive Use of
Water by Major Crops in the Southwestern United States, Conservation Research Report
Number 29, Agricultural Research Service, USDA, Washington, D.C. 20250.
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Pedro ranges from 2,000 to 4,000 feet, this recommendation places the watershed into
two zones. SRP would not object if the Department elects to use the FAO Blaney-

Criddle equation for elevations above 1,500 feet in order to simplify calculations.

If the Department continues to employ the SCS Blaney-Criddle method, several
modifications should be made to the CONUSE program. These changes would make
CONUSE consistent with SCS Technical Release 21 (TR-21) on which the program is
based. First, the program should use the crop coefficients in TR-21, unless the reason
for a change is documented. For some crops, the calendar-based coefficient must be
converted to percentage of growing season to facilitate computer calculations. Second, as
discussed below, the humid area adjustment should not be employed. Third, growing
season effective precipitation should be reduced to that which is expected to be equalled
or exceeded a designated fraction of the time.”” Several other specific problems with

CONUSE are described in Section II under the comments on page C-5.

If the Department uses the recommended FAO Blaney-Criddle method, then the FAO
portion of the SCS CONUSES program is not valid for performing the calculations. The
program erroneously uses the same crop coefficients for both the SCS and the FAO

Blaney-Criddle equations. This problem has been brought to the attention of the SCS.

4. Growing Season
Full 12-month growing seasons for alfalfa, fruit trees, grapes, orchards, pasture, pecans,

sudangrass, and turf are unrealistically long (pp. C-5, C-6). Growing seasons based on

2"For example, 8 of 10 years (see Table 7, TR-21; also see discussion under
"Averaging Procedures" above).
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the recommended procedures in the SCS TR-21 manual for alfalfa and data in Phoenix

for Bermudagrass are listed below as examples.

Alfalfa Feb 22 - Nov 10 Feb 10 - Nov 28
Pasture (Burmudagrass) May 8 - Nov 10 Apr 29 - Nov 28

Wherever possible, growing seasons should be based on local practices or

recommendations for planting and harvest.

5. Effective Precipitation
The Department may have underestimated effective precipitation by not including pre-
season effective moisture. The text on pages C-9 and C-10 only mentions effective
precipitation during the growing season. Our calculations indicate that pre-season
effective precipitation amounts to a couple of inches for the commonly grown crops

unless winter irrigation occurs as in the case of several large diverters.

6. Humidity Factor
The Department has reduced evapotranspiration (ET) estimates by 5% to reflect local
conditions (p. C-5). The basis for use of 95% of ET should be further explained and
supported.®® Because of the "clothesline" configuration of the irrigated area in relation
to the extremely arid surrounding environment, it is doubtful there is any moderating

effect due to the San Pedro River.

B Apparently, the SCS CONUSE program includes a "humid area adjustment factor"
because the SCS Blaney-Criddle equation reportedly over-predicts ET for humid areas.
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7. Total Irrigation Requirement
As noted in D.3. through D.6. above, the Department has calculated Total Irrigation
Requirement (TIR) with a method that should be changed, inaccurate growing season for
some crops, apparent omission of non-growing season effective precipitation, and
inclusion of an humidity factor. SRP has calculated TIR for alfalfa using the FAO
Blaney-Criddle method for a realistic growing season, including non-growing season
effective precipitation, and without a humidity adjustment. The values for alfalfa at
Winkelman from Tables C-2, C-3 and C-4 are compared with our results in the following

table.

Alfalfa DWR 4.65 0.46 4.19

SRP 5.42 0.63 4.79

Tables C-2, C-3 and C-4 and calculations which depend on TIR values should be revised
by the Department.

8. Efficiency Definitions
The Department’s definition and use of irrigation efficiency terms is improving but still
needs refinement. We have identified several specific problems that are described below

in Section II (see comments pertaining to Volume 1, pp. C-12 to C-24).

Over the past several years we have investigated various alternatives for quantifying

irrigation efficiencies. We found numerous publications that each contain very different
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terms or definitions. As a result, we have developed a set of efficiency terms and

concepts which is included as Attachment 5.

We urge the Department to adopt and promulgate a comprehensive set of efficiency

terms and definitions that will be used for the adjudications.

9. Maximum Annual Quantity
The Department estimates a maximum annual volume of irrigation water use which
differs from "average efficient" procedures due to acreage differences, specific cropping
patterns or "deficit irrigation" (pp. 137, C-17, C-18). The maximum annual procedure has
several problems as discussed below. The bottom line is that "maximum" is often a
euphemism for a procedure that does not calculate maximum potential water use. The
Department should modify its procedure so that it consistently estimates the maximum

entitlement for each potential irrigation water right.

a. Acreage
"Total irrigated" acres are multiplied by "average efficient" water duty to calculate
average efficient volumes (pp. 136-137). "Maximum annual” acres are less than or equal
to "total irrigated" acres and are multiplied by the "maximum annual" water duty to
calculate total volumes (pp. C-17, C-18). The Department should use "total irrigated"
acreage in conjunction with "maximum annual" water duties to calculate the upper limit
of annual volumes. This will insure that water users can irrigate all of their land if their

water right is in priority and they desire to do so.

b. Cropping Pattern/Deficit Irrigation
SRP agrees with the procedure of using alfalfa or other high consumptive use crops to

calculate maximum annual water duties where the Department has found full service
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irrigation in its recent investigation. However, SRP does not agree with the procedure
employed when lower consumptive use crops or "deficit irrigation" have been found by
the Department in its survey.”? As discussed at the outset of this section, the water

duty should be a ceiling that reflects the full range of historic conditions. Just because
farmers choose to fallow some of their land for a few years or grow small grains does not
mean that their maximum annual water duty should be set at that reduced level.
Likewise, deficit irrigation is frequently the result of short-term phenomena such as
economic conditions, pumps or ditches in need of repair, drought, or neighbors "stealing"

water.

The effect of basing maximum annual water duties on crop type or degree of irrigation is
significant. Examination of San Pedro WFRs revealed 79 instances where the maximum
annual water duty ("maximum") was less than the average efficient duty ("average"). As
shown in the table below, "maximum" was determined to be less than "average" for 6,576
acres (about 33% of the irrigated area in the San Pedro watershed). This amount does
not include discontinued use IRs and land that is served only by Zone 2 wells ("apparent
annual volume used" based on "average efficient" duty is the only water quantity listed in
Volume 7).

2 Although the Department acknowledges that additional information is needed and
will be incorporated into the final HSR, a few years of crop or irrigation practice data
should not be used to establish the water duty ceiling.
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. NUMBER OF WFRs | ACREAGE WITH “
SUB-WATERSHED WITH MAXIMUM LESS | MAXIMUM LESS
THAN AVERAGE THAN AVERAGE
Sierra Vista 11 1,416
Benson 26 1,591
Redington 16 1,820
Winkelman 19 1,458
Aravaipa 7 291
TOTAL 79 6,576

In all WFRs tabulated above, "average" was reported as 6.1 af per acre, while "maximum’

ranged from 2.6 to 6.0 af per acre. Differences in "maximum" between WFRs did not

appear solely related to crop type, although it was indicated in many files that deficit

irrigation was practiced. As a measure of significance, the table below shows the

cumulative amount of irrigated acreage at various ratios of "maximum" to "average.

t

" For

example, nearly 5,000 acres have water duties where "maximum"” is equal to or less than

80 percent of "average."

"OMMENTS.SP

MAXIMUM/AVERAGE ACCUMULATED
x 100% ACREAGE
50% 1,958
60% 4,343
70% 4,955
80% 4,978
90% 5,735
98% 6,576
11-14-90 36

SRP296



SRP COMMENTS ON SAN PEDRO HSR

c. Recommended Approach
The Salt River Project suggests that, in the absence of clear historic evidence to the
contrary (more than a couple of surveys in recent years), maximum annual quantity
should be calculated based on the full "Total Irrigation Requirement" for alfalfa or other
high consumptive use crop with:

correct consumptive use calculations,

no 5% humidity reduction,

inclusion of pre-season effective precipitation, and
proper growing seasons.

e o

Alfalfa or other high consumptive use crop are used in this case since there is a high
probability that these crops were grown historically on each tract and thereby define
maximum historic beneficial use. Where there is clear historic evidence that alfalfa or
similar consumptive use crop have never been grown on the land or full irrigation has
never occurred, then the Department should make appropriate adjustments to the water

duty. This may be the case for some pasture lands.

10. Maximum Demand Rate
SRP concurs with the Department’s approach of reporting several irrigation diversion
rates (pp. C-22 to 24). However, SRP believes that a maximum diversion rate is needed
for each surface water diversion, not just large systems. Unless the diversion rate is
decreed, the rate should be estimated since measurement is not practical for each and
every small diversion. In addition, some changes are needed in the calculation of
maximum demand rate. It would suffice to report a uniform maximum demand rate for

small diversions in Volume 1 rather than adding a section to each watershed file report.

As discussed in the previous section ("Maximum Annual Quantity") unless there is clear

evidence to the contrary, irrigation entitlements should be based on the full irrigation of
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alfalfa or other high water use crop. In addition, the following changes are suggested by
SRP in calculating the maximum demand rate. The technique described in SCS TR-21
(Table 5, footnote) for peak period consumptive use should be used (this basically
increases the daily consumptive use by 10% to 15% to adjust from mean monthly values).
An efficiency factor could be used in place of estimated daily conveyance losses in acre-

feet.

F. Use of Historic Data
Greater use of historic data will allow both the Department and other claimants to more

accurately evaluate PWRs.

1. Notices of Appropriation
We are pleased to note that the Department is planning to include applicable Notices of
Appropriation in the final San Pedro River HSR (p. 499). Attachment 6 discusses the

use of notices and other historic information in the evaluation of PWRs.

2. Water Commission Maps
Maps developed by the Arizona Water Commission in the early 1920s provide another
useful source of historic information. A discussion of the use of these maps is also

contained in Attachment 6.

3. "Old" Rights and "Claimed" Rights
The Department mentions these rights in its discussion of the surface water code (p. 16).
Both Old and Claimed Rights are pre-1919 water rights which were filed with the State
Land Department prior to the Water Rights Registration Act. The procedure for filing
an OIld Right required that a landowner file a certified copy of a Notice of Appropriation
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along with any pertinent affidavits and maps.>® Claimed rights differ only in that they

do not contain proof of a notice having been filed with the county recorders office.

These filings contain a wealth of factual information such as date of first use, quantity
appropriated, and location. While some of the legal descriptions can be quite obscure
(e.g., "one mile below So-and-So’s Ranch"), the information should be reported wherever
it is specific enough to be useful, i.e., where it can be matched to a claim or PWR. The
validity of that information may then be resolved during the appropriate phase of the

Adjudication.

Old and Claimed Rights appear to be treated inconsistently in the HSR. In some cases,
they have been used (at least in part) in the evaluation of PWRs. In other WFRs, they

are omitted entirely. Examples of these situations are discussed in Attachments 6 and 8.

The Department’s exclusion of data (e.g., historic maps, notices, old rights, and claimed
rights) raises questions about the validity of the data presented in the HSR. It does not
appear that all pertinent information that is available to the Department has been
presented. They are charged with presenting all relevant material. According to ARS §
45-256A.2, the Department shall "Locate, procure and make available all public and
other records relevant to determination of any factual or legal issues." The Department’s
exclusion of data from the report presents a clear problem regarding factual material
which may apply to a claim. Claimants and the Court will find it difficult to rely on the
Department to accurately present water use, quantity, dates, etc. if the Department fails

to include all relevant data.

30See R12-5-502.C.
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4. Applications to Appropriate
a. Use of Protested Applications to Appropriate

Applications to Appropriate (whether protested or not) typically contain relevant
information which needs to be fully evaluated and reported in the HSR. The
Department includes this information in the WFR if the application is not protested.
There are a number of protested Applications to Appropriate in the San Pedro
watershed. These applications are mentioned in the WFRs but not tied to PWRs. The
applications include dates, maps and other information which can assist in the evaluation
of PWRs.

At some point, these protested filings will need to be resolved. The adjudication
proceeding is a good forum in which to address the applications and the protests.
Matching the protested filing to a PWR can facilitate that process. The relevance of
Applications to Appropriate is discussed in Attachment 8 (Sale WFR and Cloud WFR).
In both WFRSs, the applications contain important information for evaluation of PWRs.
Because the Sale applications are protested, no information other than their existence is
contained in the WFR. The Cloud applications are not protested but they are omitted

entirely from the WFR because the wells are not in Zone 1.

b. Reporting of "Claim Dates"
The Department assigns a "claim date" to an Application to Appropriate which refers to
the year that it was filed with the Department. Many Applications to Appropriate are
"protective" filings for already existing uses.>! Applications in this category often

contain claimed dates of initial use from the 1800’s on. In situations such as this, it may

31In the examples described in Attachment 8 (Sale and Cloud WFRs), they were filed
in case the water that the wells were pumping was later determined to be appropriable.
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be more appropriate to put these earlier dates in the column under "Claim Date" and to

mention the filing date under Explanations.

3. Aerial Photography
Although the Department is using the dates claimed in previous filings more
frequently,®® there is still an over-reliance on aerial photography to establish dates of
first use. As demonstrated in Attachment 6, particularly in the case of the 1936 aerials, it
can be difficult to detect irrigable acreage, especially if the area irrigated was small or
near the riverbed. Even though aerial photography can be indispensable in some cases,
it should be used judiciously. Wherever applicable, filings such as Old or Claimed Rights,
Notices of Appropriation and other historic records should be used to identify dates of

apparent first use.

Attachment 8 contains a discussion of assignment of dates of first use for the Merrill and
Ross WFRs which previously received surface water from Saint David Irrigation District
(SDID). Portions of these two parcels were assigned a 1936 date based on the first
available photo. However, neighboring PWRs received an 1881 date based on
information of first use for the District. The Merrill and Ross PWRs that were irrigated
in 1936 should be assigned a date of first use on the same basis as other lands historically

served by the SDID.

6. Summary
A great deal of historical information is available to assist in the evaluation of potential

water rights. Some of the information requires research to find. However, a large

32The Department states that apparent first use date for surface water uses will be
based on "earliest previous filing/decree not refutable by historic aerial photograph" (Vol.
1, p. 508).
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amount of data is attached to many Water Right Registration Act (WRRA) or Statement
of Claimant filings in the Department’s files. These attachments include Old and
Claimed Rights, Notices of Appropriation, affidavits, maps and the like. The
Department has been slow or sporadic in including this information in its analysis and
reporting. It is very important that a systematic and comprehensive process be

developed at the Department to incorporate and report this data.

It is important to document the historical background of a claim since Arizona surface
water law is based so completely on historic beneficial use. If a claimant has in good
faith compiled with Territorial and State laws to protect and verify the water right, then
compliance with that process should be made visible. An individual who filed a Notice of
Appropriation, an Old Right, a WRRA and a Statement of Claimant is in a very good
position to argue that the right (if it has been used beneficially) has been fully perfected
under Territorial and State law. Water use does not begin with a 1936 aerial
photograph. In many cases, there is more accurate evidence available in the written

record and these sources of information should be considered and reported.

G. Concerns Related to Previous Filings
1. Need for an Index
In addition to the indices provided in Volume 2, it would be helpful to include an index
to previous filings. The index should include the previous filing number, the watershed
file report number, any use location and/or claimed location information and the
appropriate volume-table-page numbers. It might also be beneficial to include the status

of the previous filing where applicable.

The Salt River Project has encountered numerous situations in which a previous filing

index would be useful. For example, if a previous filing number is obtained through

\GRA\COMMENTS.SP  11-14-90 42

SRP302



SRP COMMENTS ON SAN PEDRO HSR

research on a PWR or is known from prior disputes, then there is no easy way to find
where it is addressed in the HSR, especially if multiple WFRs are covered by the
previous filing. Also, some claimants or the Court will be interested in how many PWRs
are covered by a certain category of previous filing and how those filings are addressed in

the adjudication process.

Although the Department responded to our identical comment on the Silver Creek HSR
by noting that it "lacks the resources to undertake the additional programming necessary
to create such an index," SRP found the programming to be relatively easy. Using the
data base provided on tape by the Department, SRP has developed such an index
(volume-table-page numbers were not included since these were not on the data tape)
and included it as Attachment 7 with the original of these comments. Parties wishing to

use this index should contact the Department.

2. Volume 1 Reporting of Previous Filings
There is a large discrepancy between the number of previous filings and decrees reported
in Volume 1 and the number reported in watershed file reports. The summary of the
total number of filings on file with the Department (pp. 15-19) and a comparison of the
Department’s data tape should reveal similar figures. The table below shows the results

of this comparison:

3R 147 150 3

33 171 238 67

36 1,654 3,030 1,376

38 1,721 2,337 616

4A 162 162 0

TOTAL 3,863 5,948 2,085
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The Department should address the reasons for any omissions and whether these filings
will be evaluated in the final HSR. One reason may be the 2-year extension for filing on
pre-1919 uses (Water Right Registration Act; "36s"). The Stockpond Registration Act
("38s") filings may be late filings by the State Land Department coinciding with their
recently filed adjudication claims. In any case, these filings need to be evaluated by the

Department.

H. Changes of Use
The Department’s treatment of changes of use raises concerns regarding dates of first
use and quantification. Where changes in type of use have occurred, the assignment of
dates of first use and estimated volumes of use have overlooked the previous history of

use.

1. Changes in Type of Use - Assignment of Date of First Use
In the case of the Paul L. Sale Fish Farm (pp. 475-477 and Volume 6, p. 78), the
Department has assigned dates of first use of 1988 and 1989 to reservoirs constructed for
fish rearing purposes on previously irrigated land. Potential water rights for a number of
these small reservoirs should reflect the initial date of water use on that land (as early as
1878). Attachment 8 describes SRP’s analysis of the Sale WFR and sets forth an

alternative set of PWR dates for the fish ponds.

2. Changes in Type of Use - Assignment of Quantity
In addition to changing dates of first use, the Department should also consider carefully
what quantity to assign to lands for which a change in type of use has occurred. In most
cases, the quantity assigned to that land should be based on historic water use.

Exceptions would occur where tlie new use is greater than the prior use. In that case, a
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new PWR with a later date and separate quantity is appropriate. Attachment 8 contains

a discussion of quantification for the Sale change of use.

L. Transbasin Diversions
It is unclear how uses involving transbasin diversions will be handled in the adjudication.
This situation is treated in two ways in the San Pedro HSR. The Arizona Water
Company transfers water from the Upper Santa Cruz watershed to the town of Oracle.
The Unusual Circumstances Report for Oracle (Volume 1, page 478) states that a
watershed file report will be created in the Upper Santa Cruz HSR (where the diversion
occurs). Asarco’s Ray Mine transports water from the San Pedro watershed to the
Upper Gila watershed. The PWR associated with this use will be evaluated in the
Upper Gila HSR (where the use occurs). Is the PWR to be addressed in the watershed
where the use exists or where the diversion exists? The Court has previously determined
that a claim should be filed in the watershed where the use exists and not where the
diversion occurs. Although this creates some precedence on this issue,>® SRP believes
that the Department should address PWRs in the HSR watershed from which the water
is supplied. This approach is preferable so that users located in the vicinity of the
diversion to have the ability to file objections in that watershed. This approach also is
consistent with the Court’s Order on the Fifth Set of Issues in which the Court concluded
that prioritization of rights should be completed on a watershed-by-watershed basis so

that enforcement could begin (See, August 1, 1989 Order at 6-8, 17, 30).

The following Watershed File Reports in the San Pedro HSR contain transbasin

diversions:

33The Court’s previous ruling simply eliminated the need for claims to be filed in
both watersheds.
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Arizona Water Co. - Bisbee 111-24-59
ASARCO-Hayden 114-1-5
ASARCO-Ray 114-4-35
Arizona Water Co. - Oracle None

J. Statements of Claimant Problems
1. Incomplete Claims

The Department discusses a number of statements of claimant that were filed with the
Department with incomplete information. It is not known to what extent the
Department tried to locate these claims. If all avenues were exhausted (i.e., assessor roll
books, telephone directories, return address information from original filing or uniform
questionnaire, etc) and there is no way to assign a filing to a watershed file report, then it
may be appropriate for either the Court or the Special Master to issue an administrative
order directing the Department to eliminate these claims after an appropriate time

period or notice.

2. Unreported Claims
There are 796 unreported statements of claimant in the San Pedro HSR. A.R.S. § 45-
256.B. requires a claim-by-claim report. In addition, the Court has previously stated that
"any claimed water use must be included in the HSR" (Order on Third Set of Issues,
January 29, 1988, at 3 in Attachment to the Order). These are claims that were not
evaluated in any way by the Department. The majority of these claims are by the State
Land Department for specific uses not covered by their blanket claims in the San Pedro
watershed. What is the Department doing with these claims? Are some of these late
claims motions to intervene, new use filings, or claims for future uses? At a minimum,

the Department should report these in a table in Volume 1 with an explanation as to the
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nature of the claims. Through an administrative order, perhaps these claims may be

eliminated from the adjudication. Attachment 9 contains a list of these claims.

3. State Land Department Blanket Claims (p. 481)
The Department has determined that the claims made by the SLD for rainfall retention
are claiming a non-appropriable source (p. 506). Also, according to the Department, the
blanket claims did not list specific locations. Therefore, they were not given a PWR in
the San Pedro HSR. At a minimum, we propose that these claims be treated as
incomplete (See L.1.,, above). If the legal descriptions are provided by the SLD, then the

claims should remain in the adjudication to be resolved by the Court.

4. Statements of Claimant for Other Watersheds
We assume that the Department is proceeding in accord with the Order on the Fourth
Set of Issues (attached to Minute Entry of July 29, 1988) and will place and evaluate
these claims in the appropriate watershed HSR. Where the claim is for water that is not
subject to the Gila River Adjudication (Wilcox Playa and Whitewater Draw), then a
procedure similar to that described above should be used to eliminate these claims from

the adjudication.

K. Non-Indian Federal Law Claims
The Department uses a different process to evaluate non-Indian Federal Reserved Rights
(FRR) claims than for claims or uses under state law. This distinction results from the
Department’s opinion that "the legal basis of an FRR is markedly different from the
basis of a water right under state law." (p. 525) The Department should use the same

process for FRRs as for water rights under state law since under U.S. v. New Mexico

(438 U.S. 696): "Where water is only valuable for a secondary use of the reservation . . .

Congress intended . . . that the United States would acquire water in the same manner as
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any other public or private appropriator.” (at 702) The Court has not yet determined the
primary and secondary purposes for each reservation.> State law investigation criteria
and reporting must be applied for water uses under secondary purposes. In order to
have a complete record in front of the parties and the Court, and to eliminate the need
for additional reports and notice, the Department should provide the same information

for FRRs as it does for state law claims (e.g., apparent date of first use for each PWR).

A related comment is that minor changes in evaluation and reporting of non-Indian
federal claims by the Department would greatly assist the Court and parties. These
changes are needed in order to add historical background and assign water uses to the
initial reserve and each expansion of a federal reservation. For example, Fort Huachuca
has undergone at least 3 expansions and has one pending (1883, 1940s, 1957). The
Department notes that the "East Range" resulted from the 1940s expansion. Was the
1957 expansion an addition to the East Range? What are its boundaries? What are the
water uses/claims located within the 1881, 1883, 1940s and 1957 parcels?

The Department has done a thorough job of collecting a large amount of information for
Fort Huachuca. The questions posed above could be answered by a small amount of
additional research on historical boundary changes and providing a description of the
purpose of those changes. Minor changes in reporting (e.g., subdivision of Tables 5-51 to
5-56 and a map of the boundary changes) would provide the additional information that
is needed to assign water uses to each potential date of first use associated with creation

of that part of the reservation.

34Tt would appear that some secondary purposes may be the subject of claims and
water use. For example, it is not clear that recreation (e.g., golf course) and wildlife are
among the primary purposes of Fort Huachuca (p. 393).
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L. Treatment of Decreed Rights
Although there are only a few small decrees in the San Pedro, SRP raises the following
concerns regarding their treatment because of the unique status of decreed rights in the
adjudication. A.R.S. 45-257.B.1. provides:

" ... when rights to the use of water or dates of appropriation have
previously been determined in a judgement or decree of a Court, the Court
shall accept the determination of such rights and dates of appropriation as
found in the judgement or decree unless such rights have been abandoned."

SRP’s concerns relate to the overall tracking of decreed rights, assignment of priority,

omission of decrees and implications of forfeiture.

1. Overall Approach
It is not clear from the HSR what has happened to certain decreed rights. A discussion
of historic disposition and current status of previously decreed rights might eliminate

some concerns regarding the Department’s treatment of those rights.

In the case of Clarkson v. Wilcox and Wolf v. Turner, only one-half of the decreed rights

appear to be included. There is no discussion of the current status of water rights that

resulted from Pyeatt v. Huachuca Mining. Finally, the discussion of Boquillas (pp. 24, 25,

432, 433) raises questions regarding the disposition of at least 120 acres of 1877 water
rights described in the decree.®® Is there no water use at all in the area? Have the

rights been changed to another location or type of use?

3In fact, the Department notes: "It is conceivable that lands now served by well
pumpage in this region [southern portions of the Saint David Irrigation District] may
have been supplied surface water by the Curtis Ditch" (p. 433). This in fact appears to
be the case.
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SRP suggests that the Department use an approach which begins with identification and
mapping of the decreed area and proceeds through time to the present. The initial
identification may need to rely on information prior to decree such as notices of
appropriation. Also, as discussed below under Omission of Decrees, the Department
may need to research the records of the local courthouses in order to glean legal

descriptions, etc. from the original filings and decisions of the Court.

2. Assignment of Priority
The Department has not consistently used decreed dates of first use as the apparent date
for PWRs to which they apply. The decreed date should be used consistently as the data

source for apparent first use.

The 1907 decree in Wolf v. Turner confirmed an 1892 date for irrigation within 160 acres
of land. Most of that land is included in WFR 111-20-DDA-23 (Vol. 3, p. 1). The

Department states that the decree applies to a parcel identified as IR90 but identifies a

date of 1936 for that tract based on a photo. Curiously, IR91 is given an 1892 date
based on Water Rights Registration Act (WRRA) filings even though the decree is not
listed as applying to that tract.® In any case, IR90 should be given an 1892 date based

on the decree.’’

%The decree might not be identified as applicable to IR91 because of a typo in its
legal description - - it is in the NWSW of Section 18, not Section 13. Or it may not apply
if IR91 was developed in 1985 and was not the result of a change of location in use of
the original right.

3"This WFR is an example of some of the reporting and 50/90 line problems
discussed at the outset of these comments. The only reason that there is any information
on the decree is because unused Well 2 is within Zone 1. The current diversions for the
irrigated parcels that straddle Zones 1 and 2 are all pumped out of Well 1, which lies just
outside of the brightline.
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On the other hand, an IR90 in WFR 111-23-DBB-26 (Vol. 3, p. 163) is given a date of
1901 based on the WRRA filing although the Clarkson v. Wilcox decree establishes a
1907 date. This PWR should be given a 1907 date as was done in the 1987 draft
HSR.*®

As a final example, the James v. Baumkirchner decision identified the two parties as
"joint and equal appropriators" prior to 1919. However, in WFR 111-23-11 (Vol. 3, p.
119) the Department gives the use a date of 1890; while in WFR 111-23-22 (Vol. 3, p.
16, "Baumkirchner") the Department gives the use a date of 1880. B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>