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CHAPTER 1:  INTRODUCTION 
 
 
 
 
1.1 BACKGROUND 

 This report concerns amended Statement of Claim (SOC) No. 39-13610 filed by the U.S. 

Department of Interior, Bureau of Land Management (“BLM” or “U.S.”) for federal reserved 

water rights within the San Pedro Riparian National Conservation Area (“SPRNCA”).  Congress 

established SPRNCA under the Arizona-Idaho Conservation Act of 1988 (“Act”), which became 

law on November 18, 1988.1  In section 102(d) of the Act, Congress reserved water rights for 

SPRNCA and directed the Secretary of the Interior to file a claim to quantify those rights as part 

of a stream adjudication.  16 U.S.C. § 460xx-1.  A copy of the Act is included in Appendix A.  

In 1989, BLM filed its water rights claim in the general stream adjudication for the Gila River 

System and Source (“Gila River Adjudication”).2

In 1991, the BLM amended its SOC shortly before the Arizona Department of Water 

Resources (“Department” or “ADWR”) issued a Final Hydrographic Survey Report for the San 

Pedro River Watershed (“San Pedro Final HSR”), which included an analysis of BLM’s water 

rights claims for SPRNCA.  On January 31, 2006, pursuant to order dated November 8, 2005 of 

the Special Master for the Gila River Adjudication (“Special Master”), the BLM amended SOC 

No. 39-13610 again.  Thereafter, by order dated September 26, 2006, the Special Master initiated 

Contested Case No. W1-11-232 to address objections to the watershed file reports (WFRs) that 

were associated with SPRNCA.  These WFRs had been published in the San Pedro Final HSR 

and assigned a unique contested case number.  The Special Master listed these WFRs in 

Attachment A to the September 26, 2006 Order, and consolidated them into Contested Case No. 

W1-11-232.

 

3

Designated Issues for Briefing.  By order dated June 28, 2007, the Special Master 

designated certain issues for briefing, which were then ruled upon by order of the Special Master 

dated March 4, 2009.  Regarding the purposes of SPRNCA, the Special Master ruled as follows: 

   

                                                 
1 Pub. L. No. 100-696, 102 Stat. 4571, codified at 16 U.S.C. §§ 460xx-460xx-6. 
2 In re General Adjudication of All Rights to Use Water in the Gila River System and Source, W-1, W-2, W-3, W-4 
(Consolidated). 
3 By order of the Special Master dated August 16, 2011, the list of WFRs in Attachment A was corrected by 
changing WFR No. 111-17-063 to WFR No. 112-17-063.   
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Based on the express language of section 102(d) and the legislative history 
concerning the issue of reserved water for the SPRNCA, the Special Master finds 
that the Congress expressly intended to reserve water to accomplish the purposes 
of the conservation area.   

 
March 4, 2009 Order at 6. 

 
The Act is plain and unambiguous as to the purposes of the SPRNCA.  Based on 
the Act’s express language, the Special Master determines that the purposes of the 
SPRNCA are the protection of the riparian area and the aquatic, wildlife, 
archeological, paleontological, scientific, cultural, educational, and recreational 
resources of the conservation area.   

 
Id. at 8.  Regarding the priority date for the federal reserved right for SPRNCA, the 

Special Master ruled as follows: 

 
It is established that a federal reserved water right “vests on the date a reservation 
is created.”  The United States Supreme Court “has long held that when the 
Federal Government withdraws its land from the public domain and reserves it for 
a federal purpose, the Government, by implication, reserves appurtenant water 
then unappropriated to the extent needed to accomplish the purpose of the 
reservation.  In so doing the United States acquires a reserved right in 
unappropriated water which vests on the date of the reservation and is superior 
to the rights of future appropriators.”   

 
Id. at 14 (emphasis supplied, internal cite omitted). 
 

The Special Master finds that the date of priority of November 18, 1988, does not 
attach to lands acquired and added to the conservation area after that date.  The 
date of priority of a federal reserved water right for non-federal lands acquired by 
the United States after November 18, 1988, and added to the SPRNCA is the date 
of their incorporation within the conservation area.   

 
Id. at 15. 

 
 
By order dated May 1, 2009, the Special Master identified a second set of issues for 

briefing and oral argument, which the Special Master ruled on by order dated March 19, 2010.  

These issues concerned the relationship between BLM’s Certificate of Water Right (“CWR”) 

No. 90103.000, issued by the Department under state law, and BLM’s federal reserved water 

rights claims for SPRNCA.  After entering several findings of fact concerning CWR No. 

90103.0000, the Special Master ruled as follows: 
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1. CWR No. 90103.0000 must be considered a water right available to the 
United States to serve the federal purposes of the SPRNCA, and 
2. The beneficial uses of CWR No. 90103.0000 are distinct and separate uses 
that partially, but not fully, fulfill the federal purposes of the SPRNCA to the 
extent water is required.   

 
March 19, 2010 Order at 7.   

 

Department’s Land Ownership Report.  As part of its May 1, 2009 Order, the Special 

Master directed the Department to file a report by September 11, 2009 concerning certain issues 

related to the land area comprising SPRNCA.  The publication of the Department’s report was 

stayed, at the request of the United States, by order of the Special Master dated September 9, 

2009, which was lifted by order dated May 24, 2010.  On June 30, 2010, the Department filed its 

report entitled “Land Ownership Within the San Pedro Riparian National Conservation Area” 

(“SPRNCA Land Ownership Report”).  Appendix F to the report included a table which 

provided information concerning the ownership and acreage of lands within SPRNCA by parcel 

number.  Pursuant to order of the Special Master dated January 24, 2011, the Department 

supplemented the SPRNCA Land Ownership Report on April 15, 2011 by providing additional 

information in Appendix F regarding BLM’s acquisition of 26 parcels of land after November 

18, 1988 (“Supplemental SPRNCA Land Ownership Report”).  

 

 

1.2 SCOPE OF REPORT 

 By order dated July 14, 2010, the Special Master directed the Department to file a report 

on or before April 16, 2012 consistent with A.R.S. § 45-256, described as follows: 

 
The report shall include summarizing the amended claims for reserved and state 
law water rights, evaluating the methodologies used by the United States to 
quantify its federal claims, and evaluating the quantities claimed for the state law 
water rights and claims through field investigations.   

 

July 14, 2010 Order at 5.  The Special Master also directed BLM to amend its statement of 

claimant as follows: 
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[T]o identify all claimed water rights and their attributes, including reserved and 
state law rights, for the conservation area.  The amendments shall provide 
information and data that will allow ADWR to prepare a report consistent with 
A.R.S. § 45-256.  The amendments shall take into account the determinations 
made in the Special Master’s orders dated March 4, 2009, and March 19, 2010. 
 
 

Id.  On April 15, 2011, BLM filed its third amendment to SOC No. 39-13610 (“Third Amended 

SOC”), which some of the parties believed was inconsistent with the Department’s Supplemental 

SPRNCA Land Ownership report concerning dates of incorporation of acquired land.  As a 

result, by order dated August 16, 2011, the Special Master directed the Department as follows:  

 
Directing ADWR to review the land ownership information submitted by the 
United States in the Third Amended Statement of Claimant and supplement 
ADWR’s land ownership reports if deemed needed and useful. 
 

August 16, 2011 Order at 5.   
 
 

By order dated April 9, 2012, the Special Master granted the Department’s request for an 

extension of time to May 31, 2012 to file this report.  As directed by the Special Master, this 

report summarizes BLM’s Third Amended SOC, evaluates the methodologies used by BLM to 

quantify its federal reserved water rights claims, summarizes and evaluates the quantities 

claimed for state-based water rights, and presents the results of the Department’s review of the 

land ownership information submitted in BLM’s Third Amended SOC.  Copies of the Special 

Master’s orders dated September 26, 2006, March 4, 2009, March 19, 2010, July 14, 2010 and 

August 16, 2011 are included in Appendix A. 
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CHAPTER 2: FEDERAL RESERVED 
WATER RIGHTS CLAIMS  

 
 
 
 

On April 15, 2011, BLM filed its Third Amended SOC, which cross references five 

attachments that contain information related to the claim.  Copies of the Third Amended SOC 

and its attachments are provided in Appendix B, and are summarized below. 

 

 

2.1 ATTACHMENTS 

 The Third Amended SOC incorporates information from five attachments, which are 

referenced several times throughout the claim.  These attachments consist of maps, tables, 

explanations, and water right abstracts. 

 

2.1.1 Attachment A (SPRNCA Boundary) 

Attachment A describes the places of use as the federal lands located within the boundary 

of SPRNCA.  An index map and a series of seven maps together with the legal description of the 

revised geographic boundary of SPRNCA, as defined in P.L. 100-696 and submitted to Congress 

in July 2010, were included in Attachment A.   

 

2.1.2 Attachment B (Stream Flows) 

Attachment B describes the BLM’s claim for stream flows.  Attachment B includes a 

table that lists the claimed monthly “base” for the Babocomari River, based on information from 

Walnut Gulch; and the San Pedro River, based on information from the United States Geological 

Survey (“USGS”) gages at Palominas, Charleston and Tombstone.  The total amount claimed 

consists of the total annual base flow plus un-impounded storm runoff from seasonal storm 

events.  An explanation of the quantities listed in the table and a map depicting the location of 

the USGS gages were included in Attachment B. 
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2.1.3 Attachment C (Groundwater Levels) 

Attachment C describes the BLM’s claim for groundwater, which consists of minimum 

groundwater elevations at nine monitoring wells for the maintenance and enhancement of the 

riparian vegetation community.  The locations of these wells are depicted on Figure 2-1.  

Attachment C includes a table that lists the nine monitoring wells, their location, elevation at the 

top of the casing, depth to water, and water level elevation claimed.  An explanation of the 

groundwater claim and four maps depicting the locations of the monitoring wells for which the 

water levels are claimed were included in Attachment C.1

 

 

2.1.4 Attachment D (Point Sources) 

Attachment D describes BLM claim for discrete or “point” sources within SPRNCA that 

include springs and seeps, ponds and small lakes, small capacity wells, large productions wells 

formerly used for irrigation and industrial uses, and any other naturally occurring waters such as 

“seasonal cienegas, small riverside oxbow lakes, undiscovered seeps, springs, ponds, etc.”  An 

explanation of the SPRNCA point sources claim and the four maps depicting the locations of the 

point sources were included in Attachment D.  Also included was a table that lists each point 

source, its location, use and amounts claimed together with abstracts of each of the points 

sources claimed on a read-only CD-ROM. 

 

2.1.5 Attachment E (Priority Date) 
Attachment E describes BLM’s claimed priority date and includes a map with a table that 

lists the dates that non-federal land was acquired for SPRNCA after November 18, 1988.  An 

explanation of BLM’s position regarding multiple priority dates for SPRNCA was also included 

in Attachment E. 

 

2.2 BASIS OF CLAIM 

The basis of the Third Amended SOC is listed as a federal reserved water right. 

 

 

                                                           

1 Attachment C was corrected and resubmitted on July 1, 2011. 
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2.3 PRIORITY DATE 

The claim does not list the priority date, but instead cross references Attachment E, which 

includes the following statements: 

Claimed Priority Date:   
 
The date of the reservation is November 18, 1988.  All federal lands within the 
boundary of the SPRNCA at the time of reservation have a priority as of the date 
of reservation.  The dates of later acquisition of non-federal lands within the 
boundary of the SPRNCA are shown on the attached map, Attachment E. 
 
Explanation:   

The United States submits these multiple dates of acquisition in compliance with 
the Special Master's ORDER DETERMINING INITIAL ISSUES DESIGNATED 
FOR BRIEFING, dated March 4, 2009.  The United States does not concede the 
legal propriety of multiple priority dates for the SPRNCA and reserves the right to 
object and challenge any determination or recommendation of a federal water 
right for the SPRNCA with multiple priority dates. [Emphasis Supplied] 

Attachment E is described above in Section 2.1. 

 

2.4 USES 

The claimed uses are listed as recreation, fish and wildlife, instream flows, 

administrative, domestic, fire suppression, maintenance of natural hydrologic processes, and 

resource conservation, protection and enhancement.  The Third Amended SOC also states as an 

additional comment in paragraph 15 of the claim that, “Present and future uses include water to 

manage the SPRNCA in a manner that conserves, protects, and enhances the riparian area and 

the aquatic, wildlife, archeological, paleontological, scientific, cultural, educational, and 

recreational resources of the conservation area.” 

 

2.5 SOURCES OF WATER 

The claimed sources of water are listed as: (1) the San Pedro River and its tributaries 

within SPRNCA; (2) numerous springs, lakes or reservoirs, with a cross reference to Attachment 

D, and (3) groundwater, with cross references to Attachment C and Attachment D.  These 

attachments are described above in Section 2.1. 
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2.6 POINTS OF DIVERSION 

The legal descriptions of the points of diversion per se are not listed, but there is a cross 

reference to Attachment D  in response to paragraph 7 of the claim that requests information “[i]f 

there are irrigation, domestic or stockpond uses also supplied from the Point of Diversion.”  

Attachment D is described above in Section 2.1. 

 

2.7 MEANS OF DIVERSION 

The means of diversion are listed as: (1) wells, with a cross reference to Attachment D; 

(2) instream flows, with a cross reference to Attachment B; (3) springs, seeps and ponds, with a 

cross reference to Attachment D; and (4) groundwater levels, with a cross reference to 

Attachment C.  These attachments are described above in Section 2.1. 

 

2.8 PLACES OF USE 

The places of use are described by cross reference to Attachment A.  Attachment A is 

described above in Section 2.1. 

 

2.9 QUANTITIES OF USE 

The quantities of use claimed are listed as: (1) the maximum flow rate for instream flows, 

with a cross reference to Attachment B; and (2) annual volumes of water use, with cross 

references to Attachment B and Attachment D. 

Attachment B indicates that the following quantities are being claimed for stream flows: 

• 15,900 acre-feet per year (“AFY”) at the San Pedro River Palominas gage,  
• 28,000 AFY at the San Pedro River Charleston gage,, 
• 30,200 AFY at the San Pedro River Tombstone gage, and 
• 2,015 AFY at the Babocomari River. 

 

Attachment D indicates that 12,699.647 acre-feet per year are being claimed for 94 point 

sources.  Of that total, Attachment D indicates that, “The combined claim on these large 

production wells is 11,150 AFA and will be used in emergencies to prevent loss of aquatic and 
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riparian habitat.  Any combination of these wells can be used for this purpose and claim 

amount.” 

The Third Amended SOC does not refer to Attachment C in this part of the claim.  

Attachment C indicates that the riparian vegetation will consumptively use approximately 12,735 

acre-feet per year. 

Attachments B, D and C are described above in Section 2.1.  The methodologies for the 

quantities of use claimed are described and evaluated in Chapter 3 of this report. 
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CHAPTER 3:  QUANTIFICATION METHODOLOGIES 
 
 
 
 
3.1 INTRODUCTION 

 This chapter reviews methodologies used by BLM to quantify its claims to federal 

reserved water rights for SPRNCA.  BLM’s Third Amended SOC was summarized in Chapter 2, 

together with Attachments A through E, which are cross referenced in the claim.   

Table 3-1 presents the eight different types of federal reserved water right claims 

described in BLM’s Third Amended SOC.  The claims differ by whether the source is surface 

water or groundwater,1

(1) Streamflows,  

 and whether the right is exercised at discrete locations or across 

continuous areas.  Claims for water rights with surface water as the source include: 

(2) Flows of springs, 

(3) Flows of seeps,  

 (4) Water stored in ponds, and  

 (5) Water stored in small impoundments (tanks).  

Claims for water rights from groundwater as the source include: 

 (1) Groundwater use by riparian vegetation,  

 (2) Pumpage of small capacity wells, and  

 (3) Pumpage of large production wells.   

The streamflow and groundwater claims are discussed below. 

 In support of its Third Amended SOC, BLM also relied upon the following reports, 

which were submitted to the Department after the Third Amended SOC was filed:2

 (1) Claims for San Pedro River Streamflow (BLM, 2006) (“Streamflow Report”), 

 

 (2) Claims for San Pedro River Ground Water (BLM, 2006) (“Ground Water 

Report”), 

                                                           
1 In this report, the word "groundwater" refers to subsurface water, and not necessarily the legal character of the 
water.  In its claim, the BLM uses the words “ground water.” 
2 At the Department’s request, these reports were received by the Department in October 2011. 
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 (3) Streamflow and Ground-Water Requirements for Riparian Communities in the 

San Pedro Riparian National Conservation Area (BLM, 2006) (“Riparian 

Report”), and 

 (4) Quantification of Habitat-Flow Requirements for Aquatic Species in the San 

Pedro River through the San Pedro Riparian National Conservation Area (Miller 

Ecological Consultants, 2006) (“Aquatic Habitat Report”). 

Copies of these reports are included in Appendix C, and are discussed below. 

 

 

3.2 THIRD AMENDED CLAIMS FOR MINIMUM STREAMFLOW QUANTITIES  

 The BLM Streamflow Report and Ground Water Report explain that, among other 

purposes, the Third Amended SOC is intended to restore hydrological conditions representative 

of those that created the ecological conditions in the SPRNCA at the time of the establishment.  

For the purpose of quantifying its claim related to hydrological conditions, the Third Amended 

SOC is organized in two parts: streamflow conditions and groundwater conditions.  This section 

reviews BLM’s quantification of streamflow conditions at the time of establishment, and Section 

3.3 reviews quantification of groundwater conditions at the time of establishment.   

 

3.2.1 Commonly Used Terms 

 Prior to considering the quantification of streamflow conditions at the time of SPRNCA’s 

establishment, it is important to understand the concepts involved in the following commonly 

used terms: 

• Streamflow is generally considered any water discharge that occurs in a natural channel; 

derived from all contributing sources including storm runoff and base flow.  It normally 

is expressed as a volumetric flow rate such as cubic feet per second (cfs) or acre-feet per 

annum (AFA). 

• Streamflow hydrographs are used as graphs or tables describing changes in streamflow 

rates with respect to time. 

• Storm runoff (or direct runoff) is generally considered the portion of rainfall that “runs 

off” and collects from a drainage area once the infiltration capacity of the soil and storage 

capacity of ground depressions are both exceeded.  Runoff begins as shallow overland 
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flow (sheet-flow) before reaching a natural channel and then considered to be 

streamflow. 

• Base flow is generally considered the portion of streamflow that is not storm runoff and 

instead derives from either regional groundwater discharge to the stream or drainage of 

river bank storage following rainfall and floods.  Base flow and low flow are sometimes 

used synonymously.  Base flow is difficult to measure directly and is usually estimated 

using streamflow hydrographs.  Two commonly used approaches to estimate base flow 

are: 

o Defining base flow as some measure of low flows such as the three or seven day 

monthly low flow value, and 

o Use of a “separation technique” to estimate base flow by graphically removing 

storm runoff from a streamflow hydrograph.  

• Streamflow data are measurements, normally volumetric flow rates, of streamflow at a 

gaging station.  Most streamflow gaging stations, including those within SPRNCA, are 

operated and maintained by the USGS. 

• Daily streamflow data is the basis of statistics routinely performed for characterizing 

streamflow at a station.  It normally includes the minimum, maximum and mean values 

for each calendar day of the year or each year of record. 

• Streamflow statistics are usually based on daily mean data for a station during a selected 

range of years (period of record).    

o Mean flow is the average value of the daily mean streamflow analyzed annually, 

monthly or by season during the period of the record. 

o Median flow is the daily mean streamflow met or exceeded fifty percent of the 

time annually, monthly or by season during the period of the record. 

o ‘X’ percentile exceedance flow is the daily mean streamflow met or exceeded ‘X’ 

percent of the time annually, monthly or by season during the period of the 

record. 

• Flood return period is the expected average time period between instances of a certain 

magnitude of streamflow being met or exceeded.  The relationship between magnitude 

and return period is developed for a station by fitting daily maximum streamflow to an 

assumed statistical distribution and applying a series of corrections.  Estimates of 
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streamflow magnitudes with relatively short return periods such as two or years are more 

certain than long return periods such as one-hundred years. 

• Natural flow regime3

o Magnitude is the amount of water moving past a fixed location at any given time 

interval. 

 is the term commonly used to describe the dynamic character of 

natural streamflow.  It is the most dominant factor affecting environmental factors such 

as water temperature, channel geomorphology; and generally the diversity of habitat and 

abundance of species.  The five primary characteristics of streamflow generally 

considered as defining as the natural flow regime include the following: 

o Frequency of Occurrence (recurrence interval) is how often streamflow greater 

that a certain magnitude recurs. 

o Duration is the period of time associated with a specific streamflow condition. 

o Timing is the predictability or regularity with which a specific streamflow 

conditions occurs. 

o Rate of Change is how quickly streamflow changes from one magnitude to 

another. 

These terms are used throughout this chapter, and an understanding of their definitions is 

important to the discussion. 

 

3.2.2 Historical Streamflow Records 

Review of historical trends in streamflow conditions of the San Pedro River and 

Babocomari River prior to and after the time of establishment of SPRNCA was included in the 

Department’s evaluation of the Third Amended SOC for streamflow.  Historical streamflow data 

was reviewed from five monitoring locations within SPRNCA that are operated by the USGS 

and United States Department of Agriculture (USDA) – Agricultural Research Service (ARS).  

There are four USGS streamflow gaging stations operated within the SPRNCA, including three 

on the San Pedro River and one on the Babocomari River.  Locations of these stations are shown 

on Figure 2-1; and listed from upstream to downstream, the stations are located at Palominas, at 

Charleston and near Tombstone.  The station at Charleston has the longest continuous period of 

                                                           
3  Poff et al., The Natural Flow Regime – A Paradigm for River Conservation and Restoration, BioScience Vol. 47, 
No. 11, 769 – 784 p. 
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record dating back to 1913, the station at Palominas has a period of record that dates back to 

1931, but it has not been continuous, the station near Tombstone has a period of record that dates 

back to 1967 that has not been continuous, and the station on the Babocomari has only operated 

since 2000 near its confluence with the San Pedro River.4  The ARS also operates a series of 

streamflow measurement flumes on Walnut Gulch, an ephemeral wash with streamflow 

comprised solely of storm runoff.5

Figures 3-1 through 3-3 show total annual volumes of streamflow measured at the three 

USGS stations on the San Pedro River at Palominas, Charleston and near Tombstone.  Data from 

each of these stations including investigations involving streamflow conditions between them, 

have been published in multiple USGS technical reports including the 2006 report referenced 

later in this section and a 2010 assessment of base flow conditions near Tombstone.

 

6

Figure 3-4 shows total annual volumes of streamflow measured at the USGS station on 

the Babocomari River.  Figure 3-5 shows total annual volumes of streamflow due to storm 

runoff measured at the ARS flume on Walnut Gulch.  Figures 3-4 and 3-5 are each plotted on a 

time axis of 1935 to 2011 to allow direct comparisons to trends on the San Pedro River.   

  Data from 

these stations are generally representative of SPRNCA as a whole.  The figures are plotted using 

identical chart axes for time (1935 to 2011) and streamflow (zero to 100,000 cfs) to allow direct 

comparisons between stations. 

Within SPRNCA, the largest streamflows occur in response to storm runoff from 

monsoon storms during the summer months of July, August and September.  However, 

measurements at the Charleston gage show that the trends in seasonal summer streamflow have 

declined.  See Figure 3-6.  These trends are representative of the general trend for the river. 

 In 2006, the USGS published a comprehensive statistical analysis of historical 

streamflow for the San Pedro River for the period from 1913 to 2002.7

                                                           
4 Station No. 09471000 at Charleston has a period of record from 1913 to the present.  Station No. 09470500 at 
Palominas has a period of record 1931-1942, 1951-1981, 1996 to present.  Station No. 09471550 near Tombstone 
has a period of record 1967-1986 and 1997 to present.  Station No. 09471400 on the Babocomari has a period of 
record 2000 to present. 

  The USGS analyzed 

5 The period of record for the ARS Walnut Gulch flume near its confluence with the San Pedro River is 1956 to 
present. 
6 Kennedy, J.R., and Gungle, Bruce, 2010, Quantity and Sources of Base Flow in the San Pedro River near 
Tombstone, Arizona: U.S. Geological Survey Scientific Investigations Report 2010–5200, 43 p. 
7 Thomas, B.E., Pool, D.R., 2006, Trends in Streamflow of the San Pedro River, Southeastern Arizona, and Regional 
Trends in Precipitation and Streamflow in Southeastern Arizona and Southwestern New Mexico: U.S. Geological 
Survey Professional Paper 1712, 79 p. 
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trends in annual, monthly and seasonal statistics of total flows, three-day monthly low flows, and 

storm runoff.  Reported findings of the analysis included the following:  

• Streamflow in the summer, spring and fall seasons have all shown significant decreasing 

trends. 

• Total flows have shown significant decreasing trends for the months of June through 

December. 

• Low flows have shown significant decreasing trends for the months of May through 

December. 

• A comparison of streamflow at Charleston from the first twenty years of record (1913–

1936) to the twenty years between (1983–2002) demonstrated:  

o Annual total flow decreased by 54 percent, 

o  Summer flows decreased by 70 percent, and 

o  Winter flows decreased by 20 percent. 

• During the 20th century, precipitation and streamflow followed decadal-scale cycles of 

high and low values.  As examples, the 1950s had relatively low precipitation and 

streamflow while the 1980s were relatively high. 

• Factors other than precipitation caused significant trends in total monthly streamflow 

from 1913 to 2002 including: 

o Changes in upland and riparian vegetation which have decreased total and low 

flows. 

o Seasonal pumping from wells near the river in the spring and summer has 

decreased low flows. 

Understanding these historical and more recent trends helps to place perspective on the 

numerical values of volumes of streamflow claimed. 

 

3.2.3 Quantification of the Natural Flow Regime 

 In order to quantify the natural flow regime, the BLM selected the 35-year period of 

record from 1954 to 1988 as the representative time frame for hydrologic conditions that created 

the riparian and aquatic ecosystems present in 1988.  This period of record is consistent with the 
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stabilization of the San Pedro River channel.  As described in Hereford (1993)8

Within SPRNCA, the BLM identified the characteristics of the natural flow regime that 

are important for the support of the ecosystems including: (1) seasonal and monthly variations in 

base flows (low flows); and (2) high flows of storm runoff from high-intensity, short-duration 

summer monsoon storms in July, August and September.  The monsoons account for a majority 

of the total annual volume and are unpredictable in their timing and magnitudes.  To account for 

annual variations in streamflow, the Third Amended SOC establishes a range of annual volumes 

for the San Pedro River and the Babocomari River that consist of two parts: (1) minimum 

monthly base or low flows, and (2) maximum annual monsoon storm runoff during the months 

of July, August and September.

, the San Pedro 

River underwent a period of entrenchment between 1890 and 1908 and associated period of 

channel expansion until 1955.  The current riparian forest was not present prior to entrenchment 

and did not develop until after the 1930’s.  Figure 3-7 is reproduced from Hereford (1993) with 

maps showing the pre-entrenchment channel and expansion of the post-entrenchment channel 3.2 

km north of the Hereford Bridge.  These maps indicate that a period of channel stabilization 

occurred beginning in 1955.  The BLM’s period of record begins just one year prior to this time.   

9

Just as streamflow at a single location varies from year to year; streamflow varies from 

location to location in a single year.  To account for the spatial variation, BLM used multiple 

gage sites for its streamflow claims.  Quantified streamflow claim volumes apply only at the 

gage site where the data was taken, and are not additive. 

  The first part is defined by a twelve month hydrograph of 

median monthly base flow.  The second part is the amount remaining after the minimum monthly 

base flows are subtracted from the median of the annual volumes at the gage during the period of 

record.  The median of the annual volumes is higher than the summation of the monthly volumes 

based the median of daily means primarily because these monthly volumes do not include peak 

flows associated with storm runoff events.  The water right claim allows the actual amount of 

streamflow to vary each year depending on activity of the monsoon season, thereby mimicking 

the natural flow regime. 

                                                           
8 Hereford, Richard. Entrenchment and Widening of the Upper San Pedro River, Arizona, Special Paper 282, The 
Geological Society of America, 1993. 
9 The claimed flows in excess of median monthly flows for July, August and September are referred to by BLM in 
the Streamflow Report (p. 9) as “unimpounded and unconstrained random flood events.” 
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San Pedro River.  BLM’s streamflow claims for the San Pedro River are quantified for 

the Palominas, Charleston and Tombstone USGS gaging stations using streamflow data collected 

between 1954 and 1988.  Streamflow claims along the San Pedro River include the following: 

 

 (1) At Palominas:  An annual volume up to 15,900 AFA, including a minimum of 

2,900 acre-feet (ac-ft.) in median monthly base flows.  An additional amount up 

to the remaining 13,000 ac-ft. of water is to be available in July, August and 

September from natural “unimpounded and unconstrained random flood events.”  

 (2) At Charleston:  An annual volume up to 28,000 ac-ft. per year, including a 

minimum of 11,150 ac-ft. in median monthly base flows.  An additional amount 

up to the remaining 16,850 ac-ft. of water is to be available in July, August, and 

September from natural “unimpounded and unconstrained random flood events.”  

 (3) Near Tombstone:  An annual volume up to 30,200 ac-ft. per year, including a 

minimum of 9,400 ac-ft. in median monthly base flows.  An additional amount up 

to the remaining 20,800 ac-ft. of water is to be available in July, August and 

September from natural “unimpounded and unconstrained random flood events.” 

 The Department analyzed the data from the Palominas, Charleston and Tombstone gages 

and agrees with BLM’s calculations.  Because the Charleston gage had the longest continuous 

period of record, the BLM selected that gage as the “index” gage that most reliably described 

the natural flow regime existing at the time that SPRNCA was established.  Because the periods 

of record for the Palominas and Tombstone gages were not the same as the period of record for 

the Charleston gage, BLM compared the median annual volume calculated for the Charleston 

gage using the shorter periods of records for the other gages, which showed less than a 4 percent 

difference.  Based on this comparison, BLM concluded that using the shortened records at the 

Palominas and Tombstone gages were adequate representations of the entire Charleston period 

of record.  See Streamflow Report (p. 9).   

Babocomari River.  BLM estimated the streamflow claim for the Babocomari River using 

data measured from Walnut Gulch, an ephemeral tributary of the San Pedro, because streamflow 

records for the Babocomari River prior to 1988 were not available.  The claimed maximum 

volume was estimated from the median annual streamflow volume due to storm runoff computed 

for the available period of record at Walnut Gulch “prorated by drainage area and applied to the 
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Babocomari drainage area.”10

 

  The claimed minimum volume was estimated by assuming a ratio 

to the median annual streamflow volume identical to the ratio of volumes at the Charleston gage.  

The claimed minimum volume was apportioned across a twelve month hydrograph of median 

monthly streamflow assuming a relative monthly distribution identical to that for the Charleston 

gage.  The streamflow claim for the Babocomari River includes the following: 

An annual volume up to 2,015 AFA, including a minimum of 800 ac-ft. in median 

monthly base flows.  An additional amount up to the remaining 1,200 ac-ft. of water is to 

be available in July, August and September as natural “unimpounded and unconstrained 

random flood events.” 

 

Several technical issues are raised by the Babocomari methodology.  The streamflow 

records for Walnut Gulch consist almost entirely of runoff produced by summer monsoon storms 

(Stone et al, 2008).11  In contrast, measurements recorded at the USGS station on the 

Babocomari River, approximately three miles above the confluence with the San Pedro River, 

shows the majority of flow occurring in the winter months, with only a small peak in August.  

The natural flow regime of Walnut Gulch is characteristic of most ephemeral washes in southern 

Arizona.  The natural flow regime of the Babocomari River is intermittent flow in its lower reach 

within SPRNCA and perennial flow in its upper reach.12  Even if the flow regimes were similar, 

the differences in drainage area sizes require extrapolations beyond the normally used range.13

The Department reviewed the information provided by the BLM in the Third Amended 

SOC and the Streamflow Report.  Described below are several tables that the Department 

constructed to summarize and analyze BLM’s streamflow claim. 

  

ADWR recommends an alternative method be used to quantify the streamflow claim for the 

Babocomari River. 

                                                           
10 This estimation technique, known as the “Drainage-Area Ratio Method,” is generally described in Estimating 
Flow-Duration and Low-Flow-Frequency Statistics at Ungaged Stream Sites, Scientific Investigations Report 2008–
5126. 
11 Stone, J. J., M. H. Nichols, D. C. Goodrich, and J. Buono (2008), Long-term runoff database, Walnut Gulch 
Experimental Watershed, Arizona, United States, Water Resources:Res., 44, W05S05, doi:10.1029/2006WR005733. 
12 USGS gage No. 09471380 collects data on the upper reach of the Babocomari River outside the boundary of 
SPRNCA. 
13 USGS Report 2008–5126 indicates the method is normally used in cases of the drainage-area ratio of the two sites 
between 0.5 and 1.5.  The ratio is in this case is 5.3 with the Babocomari drainage area 5.3 times the size that of 
Walnut Gulch. 
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Table 3-2 provides a detailed summary of streamflow quantities listed in the Third 

Amended SOC.  These quantities are also described above in more general terms. 

Table 3-3 provides comparisons of the seasonal percentage of total annual volumes at the 

three stations on the San Pedro River measured between 1954 and 1988 with volumes measured 

during a more recent time period.  Also shown in Table 3-3 is a comparison of the seasonal 

volumes for the Babocomari River and Walnut Gulch within the SPRNCA.  Seasonal percentage 

of total annual volumes is an indicator of the timing component of a given flow regime.  The 

comparisons indicate an overall consistency in the seasonal regularity with which streamflow 

conditions occurred on the San Pedro River between 1954 and 1988 with a more recent time 

period.  The results also show the Babocomari River and Walnut Gulch have different flow 

regimes.  Figure 3-8 shows similarities in seasonal percentage for the three San Pedro River 

Stations.  Figure 3-9 graphically shows the dissimilarities in seasonal percentages between the 

Babocomari River and Walnut Gulch. 

Table 3-4 provides comparisons of the streamflow magnitudes with flood return periods 

of 1.5, 2 and 5 years at the three San Pedro River stations with magnitudes predicted based on a 

more recent time period.  These return periods were selected because they are within the range of 

flood events which both shape the geomorphology of the stream channel and affect the 

distribution and abundance of ecosystems.  The flood return periods were predicted using the 

USGS PKFQWin14

Table 3-5 provides comparisons of the median annual and monthly volumes at the three 

stations on the San Pedro River measured between 1954 and 1988 with volumes measured 

during a more recent time period.  Also shown in Table 3-5 is a comparison of claimed monthly 

volumes for Babocomari River with volumes measured between 2001 and 2011.  Median 

volumes is an indicator of the magnitude component of a given flow regime.  The comparisons 

indicate an overall decreasing trend in the volume of streamflow on the San Pedro River between 

 computer program.  Return period is an indicator of the frequency 

component of a given flow regime.  The comparisons indicate an overall consistency in the 

frequency of flooding on the San Pedro River at Palominas and Charleston between 1954 and 

1988 with a more recent time period.  The analysis indicates a marked decreased frequency of 

flooding on the San Pedro near Tombstone in the years following the establishment as compared 

to the twenty years prior. 

                                                           
14 The PKFQWin program and documentation is available at: http://water.usgs.gov/software/. 

http://water.usgs.gov/software/�
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1954 and 1988 with a more recent time period.  The results also show the claimed volumes of 

streamflow for the Babocomari River likely exceed volumes that were available in 1988.   

 Considering a range of factors, the period of record 1954 to 1988 is a reasonable selection 

for characterizing hydrologic/ecologic conditions present in 1988.  It is recommended that an 

alternative method be used for quantifying the Babocomari claim.  Decreasing trends in 

streamflow of the San Pedro for the summer, spring and fall seasons suggest that current 

streamflow volumes will more times than not, be less than the volumes listed in the Third 

Amended SOC.   

 

 

3.3 THIRD AMENDED CLAIMS FOR MINIMUM GROUNDWATER ELEVATIONS 

 The BLM Ground Water Report and supporting documentation describe how the 

elevations of the groundwater claim are intended to conserve and protect ecological functions 

and processes in a manner similar to their natural state and restore conditions similar to those that 

existed at the time of the establishment of the SPRNCA. 

   

3.3.1 Snapshot of Groundwater Conditions at Time of Establishment 

BLM’s claims for minimum groundwater elevations are based on information collected at 

nine monitoring wells operated by the BLM along the San Pedro River within SPRNCA, and 

represent a “snapshot” of conditions at the time of establishment (1987-1989).  The locations of 

the BLM monitoring wells are shown in Figure 2-1.  Table 3-6 lists the maximum depths to 

water measured and the corresponding minimum groundwater elevations included in the Third 

Amended SOC. 

Figures 3-10 through 3-18 provide location and 1987-89 depth-to-water hydrographs 

reported in the Ground Water Report for the BLM monitoring wells.  Also shown on these 

figures are locations of nearby groundwater monitoring wells and hydrographs of water level 

elevations.  The available periods of record for the nearby wells range from a few years between 

1987-90 to thirty years near the Cottonwood monitoring well.  Overall, the hydrographs suggest 

relatively stable long-term trends in water levels. 

The Department reviewed the methods used by the BLM to collect groundwater level 

information from its nine monitoring wells.  First, it should be noted that groundwater elevations 
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and depths to groundwater are not interchangeable concepts.  The groundwater elevation is 

unique to a measurement given a known datum.  Depths to groundwater can change if based on 

measurement points instead of depth below ground surface. In Attachment C to the Third 

Amended SOC and the Ground Water Report, the BLM included water elevation data that was 

originally collected using an elevation reference point with a given known datum (NAD27), 

which was then converted to another given known datum (NAVD88) due to changes in the 

elevation reference point.  The BLM also reported depths to water as depths below the elevation 

reference point, rather than below the land surface.  Reporting depths is this manner can lead to 

confusion or error when the elevation of the reference points periodically changes following 

maintenance or other activities.  The Department recommends that the maximum groundwater 

depths associated with the claim be referenced to the land surface of each location. 

 

3.3.2 Comparison to Groundwater Levels Measured at Nearby Wells 

 The Department compared groundwater elevations measured in November or December 

at each of the BLM monitoring wells circa the time of SPRNCA’s establishment with elevations 

recorded in early December 1990 at GWSI wells along the San Pedro River.15  Figure 3-19 

shows: the SPRNCA boundaries; locations of shallow GWSI wells along the San Pedro River 

corridor,16 and a graph of GWSI December water level elevations plotted throughout the 

SPRNCA.17

When plotted onto Figure 3-19, nearly all of the BLM 1987-89 groundwater levels and 

claimed minimum elevations are within the 95% confidence intervals.  This suggests that water 

level elevations measured at the nine BLM monitoring wells, circa the time of SPRNCA’s 

establishment, are correlated to, and generally representative of groundwater elevations along the 

river within the SPRNCA at that time. 

  Using linear regression analysis the graph shows the best-fit trend line, and 50% 

and 95% confidence intervals. 

The Department also compared water level elevations recorded in December 2006 from 

the same GWSI wells examined in 1990.  When plotted on Figure 3-19, all of the water level 
                                                           
15 Water levels measured at GWSI wells by the Department in 1990 are a consistent set of measurements taken 
closest in time to the 1987-1989 BLM measurements. GWSI wells are groundwater site inventory wells that the 
Department takes measurements from periodically.  
16 Water level data used in the analysis was restricted to relatively shallow wells with depths or perforations no 
deeper than about two hundred feet to prevent regional aquifer data from confusing the results. 
17 GWSI wells measurements were taken in December and are compared to December measurements at the BLM 
wells. 
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elevations collected in December of 2006 are either within the 95% or the 50% confidence 

interval limits.  This information, together with the Department’s review of available well 

hydrographs, indicate a relatively stable long-term trend of water level elevations in close 

proximity to the San Pedro River channel since the time of SPRNCA’s establishment.      

 

 

3.4 POINT SOURCES  

As previously discussed in Chapter 2, the Third Amended SOC cross references 

Attachment D in the description of the sources of water, the points and means of diversion, and 

the quantities of use.  Attachment D contains a table and individual abstracts that contain 

information concerning certain discrete or “point” sources within SPRNCA together with four 

maps that depict their locations.18  These point sources are located on land that was acquired by 

the BLM for SPRNCA.  For many of these point sources, the prior land owners had filed SOCs 

based on state law, which are associated with the WFRs that the Special Master consolidated into 

the contested case for SPRNCA.19

The three types of point sources listed in Attachment D include:  1) springs and seeps, 2) 

ponds and small lakes, and 3) wells.  They also include “any other naturally occurring waters 

(e.g., seasonal cienegas, small riverside oxbow lakes, undiscovered seeps, springs, ponds, etc.) 

within the SPRNCA.”  The locations for these “other” naturally occurring sources, however, 

were not specifically identified in Attachment D.  BLM claims a total of 94 point sources for a 

total annual volume of “12,699.647” or 12,700 acre-feet.  In April and May, 2012, ADWR 

conducted a field inspection of several of the point sources included in the Third Amended SOC. 

   

Table 3-7 presents a summary of the point sources described in the Third Amended SOC 

and the Department’s review of its database records related to those point sources.  In addition, 

Table 3-7 includes information concerning filings which pre-dated BLM’s acquisition of the 

property on which the point sources are located, observations from ADWR’s field visits to 

selected sites, as well as the WFRs that are associated with each point source.   

                                                           
18 In this section, the term “sources” is used to reference the 94 features listed in Attachment D called “point 
sources.”  Not all of the features listed in Attachment D meet the standard definition of a water source.  Naturally 
occurring springs, seeps and ponds are normally considered sources of water.  Wells are normally considered as 
points or means of diversion.  Constructed impoundments store water obtained from a water source for future use. 
19 See Order of the Special Master dated September 26, 2006, Attachment A. 



   

May 2012 3-14 Report Concerning Federal Reserved  
Water Rights Claims For SPRNCA 

 

The springs and seeps, ponds and small lakes, and wells listed in Attachment D are 

described in the following sections and depicted on Figure 3-20.  Also described are any 

discrepancies between BLM’s information and the Department’s database information, and the 

results of the Department’s field inspection. 

 

3.4.1 Springs and Seeps 

A total of 29 springs and seeps are claimed as point sources for SPRNCA, which are 

listed in Table 3-7 as sites 48 through 76.  Springs and seeps are generally located in close 

proximity to the San Pedro River and are claimed to be a direct source of water for the purposes 

of supporting wildlife, aquatic habitat and recreational uses within the conservation area.  The 

amount of water claimed for springs and seeps is the measured flow in gallons per minute 

(“GPM”) with a corresponding volume per annum in acre-feet (“AFA”).  The total combined 

claim associated with springs and seeps, as listed in Attachment D, is 1,315.587 AFA. 

BLM reported the flow rates observed during 2003 and 2004 for each of the springs and 

seeps listed in its claim.20

BLM’s point source abstracts indicate that 10 claimed springs and seeps have associated 

state-based water rights, including 8 certificates of water right.  Table 3-7 lists the associated 

state-based rights, where applicable, for each of the claimed springs and seeps.  Flow rates 

reportedly observed during 2003 and 2004 in some cases appear to be inconsistent with 

quantities described in state-based rights. 

  These reported discharge rates are the basis for the claimed quantities 

of use listed in Attachment D.  The reported flow rates cannot be reviewed and verified because 

Attachment D does not include complete measurement records.  Dimensions of saturated areas 

were only provided for 14 of 29 listed features.   

The Department performed a series of field inspections of springs and seeps located in 

SPRNCA, at sites 48, 50, and 70, and confirmed that their locations and associated uses appear 

to be consistent with the federal claim.  The springs field inspected by the Department are noted 

in Table 3-7.  Due to time constraints and weather, the Department’s inspection was limited to 3 

of the 29 claimed spring and seep locations.  The Department confirmed seepage discharge 

                                                           
20 This information was included in a spreadsheet that accompanied the abstracts for each point source that were 
included on the CD-ROM. 
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conditions for the each of the visited spring and seep sites, but did not perform instantaneous 

measurements of flow rates. 

The BLM did not provide seepage discharge rates at the springs and seeps at or prior to 

the time of SPRNCA’s establishment.  The BLM did not provide a rationale for quantifying the 

flow rates from springs and seeps based on a snapshot in 2003-2004 rather than 1988, which was 

the time of SPRNCA’s establishment that was used for BLM’s minimum streamflow and 

groundwater elevations claims.  BLM also did not provide any information concerning changes 

in the seepage rates over time, dating from SPRNCA’s establishment.  The snapshot of 2003-

2004 flow rates are not supported by investigations of hydrogeology and sources of water at the 

seeps and springs.  The Department believes that some un-estimated portions of the seepage 

discharges contribute to streamflow, but the relationships between the seepage discharge rates 

claimed for springs and seeps, the minimum streamflow volumes, and the minimum ground 

water elevations are not known.  

 

3.4.2 Ponds and Small Lakes  

A total of 18 ponds and small lakes are claimed as point sources for SPRNCA, which are 

listed in Table 3-7 as sites 77 through 94.  The ponds and small lakes are claimed to be direct 

sources of water for the purposes of supporting wildlife and recreational uses within the 

conservation area.   BLM states that the amount of water claimed for ponds and small lakes in 

Attachment D is based on measurements taken during 2004.  The maximum capacity of each 

pond is multiplied by one or two fills annually, depending on location.  Each of the 18 ponds has 

an annual volume listed in Attachment D, and they account for a combined total storage volume 

of 53.44 AFA.    

Through the use of aerial photography, the Department reviewed and verified that all 

claimed impoundments were near their claimed location.  However, the documentation provided 

to the Department by BLM was insufficient to allow the Department to make an evaluation of 

storage capacities.   In order to compute and verify the storage capacities for each of the claimed 

impoundments, the Department needed the corresponding embankment heights and/or pond 

depths, which could only be obtained through field verification. 

 The Department was able to verify the location and condition of 13 of the 18 claimed 

impoundments through fieldwork, as indicated in Table 3-7.  Several of the claimed ponds and 
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small lakes (occurring south of the San Pedro House and along the San Pedro Trail) at sites 83 

through 88 appear to be old remnant excavated pit structures associated with past sand and 

gravel quarry operations.  These claimed impoundments are located near, or adjacent to, the San 

Pedro River and do not have berms or dams to act as traditional impounding or diverting 

structures.  The pits themselves now appear to be unmaintained and left to blend with the 

surrounding natural environment.  It is likely that they are periodically inundated following 

heavy precipitation or river flooding events due to their relative location to the San Pedro River.   

As they appeared during the Department’s inspection, the water levels in a few of these ponds at 

sites 83, 86, and 88 were equal to or slightly less than the river stage. 

At another location near Palominas, several of the claimed impoundments at sites 78 

through 81 appeared to be a series of check dams emplaced in a small drainage channel.  These 

claimed tanks most likely appear to have been constructed for the protection of historic irrigated 

fields.  They currently appear unmaintained and left to blend with the natural landscape.  Two of 

the tanks at sites 78 and 79 were observed to be breached and unable to store water.  The other 

two at sites 80 and 81 were found to be partially breached. 

For each of the field inspected ponds, the Department took measurements of the surface 

area at an estimated spill level (the hydraulic height control point), and estimated berm heights 

and pond depths where possible.  The estimated field measurements allowed the Department to 

calculate a current volume capacity for each impoundment which was then compared to the 

claimed volumes presented in the Attachment D.21

 

  The Department’s calculations are presented 

in Table 3-7.    For the 13 tanks the Department was able to measure, the combined maximum 

storage capacity was estimated to be approximately 61.5 acre-feet.  This amount compares to 

approximately 49.5 acre-feet based on the claimed amount in Attachment D. 

3.4.3 Wells 

A total of 47 wells, including 28 large production and 19 small capacity wells, are 

claimed as point sources for SPRNCA, which are listed in Table 3-7 as sites 1 through 47.  

Claimed well locations were verified both by the use of aerial photography and by cross-

                                                           
21 The formula used by the Department to estimate storage capacities is 0.4 x hydraulic height (ft) x surface area 
(acres), where 0.4 represents a shape coefficient. 
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referencing the Department’s database records.  All wells were verified to be at or near their 

claimed locations.   

The 28 large production wells were identified in Attachment D as being part of a 

combined groundwater claim for 11,150 AFA.  The remaining 19 small capacity wells each have 

a corresponding annual volume listed in Attachment D, and account for a combined total of 

180.62 AFA.  The total annual volume claimed for all 47 wells is approximately 11,330.62 acre-

feet. 

The Department visited ten claimed wells at sites 1, 3, 4, 5, 18, 20, 22, 26, 34, 43 for field 

inspection to determine their location and condition.  At several of the visited sites, the wells 

appeared to have been abandoned and/or destroyed.  Most had no operational pumps or current 

electric power supply, and one was capped.   The wells that the Department field inspected are 

noted in Table 3-7. 

 

3.4.4 Point Source Claims Associated With State-Based Rights and Contested Case WFRs  

 Table 3-7 provides results from cross-referencing the point source claims to applicable 

state-based filings on record with the Department.  The point sources are additionally cross-

referenced to the contested case WFRs listed in Attachment A to the Special Master’s September 

26, 2006 Order, which consolidated those WFRs into the SPRNCA contested case.  This order is 

included in Appendix A. 

 Of the 94 point source claims included in Attachment D, 64 were found to be associated 

with state-based filings.  Department records indicate that all of the applicable state filings, with 

respect to each point source, have been assigned to the BLM, the current right holder of record, 

with the exception of site nos. 20, 22, 48, 78 through 80, and 91.  Also, 63 point sources are 

associated with the contested case WFRs that the Special Master consolidated into the SPRNCA 

contested case. 

 

3.4.5 Point Source Locations 

Attachment D to the Third Amended SOC lists the locations for claimed point sources in 

SPRNCA using BLM’s GPS coordinates, in NAD27 datum, as presented in BLM’s Second 

Amended SOC in 2006.  In October 2011, BLM provided the Department with its updated 

landownership information including GIS covers and revised tables for the point sources.  The 
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Department used BLM’s updated information to determine whether the claimed point sources are 

included on federal land within SPRNCA. 

The Department determined that there were two instances where the point sources 

appeared to be located on private land within SPRNCA and also one instance where the point 

source appeared to be located outside of the SPRNCA boundary.  These are summarized below. 

(1) Site # 74 (Unnamed Spring near Contention): The claimed location is based on  

  NAD 27 Lat. Long. 31 50 18.56   110 13 25.8  GPS coordinates .  This places the  

  spring on privately held land, assessors’ parcel no. 108-01-006, a right of way, but 

  we were unable to confirm due to weather. 

(2) Site #43(Donlevy-Shields Well): The claimed location is based on NAD 27 Lat. 

Long. 31 50 33.74   110 12 45.5  GPS coordinates.  This places the well on 

privately held land, assessor’s parcel no. 121-01-003B.  

(3) Site # 34 (Anderson Well): The claimed location is based on NAD 27 Lat. Long. 

31 36 06.50   110 09 06.7  GPS coordinates.  This places the well within 

assessor’s parcel no. 107-28-004B, in the Escapule Exclusion Zone, outside of 

SPRNCA. 

 These discrepancies could be the result of GPS coordinate errors.  The Department 

recommends that the three sites be further evaluated to determine whether they should be 

included in the Third Amended SOC. 

 

 

3.5 SUPPORTING DOCUMENTATION FOR DEPENDENCE OF RIPARIAN 
COMMUNITIES ON STREAMFLOW AND GROUNDWATER LEVELS (Riparian 
Report) 
 The Third Amended SOC claims minimum streamflow volumes and minimum 

groundwater elevations for uses that include maintenance of natural hydrologic processes 

supporting riparian ecosystems; and the conservation, protection and enhancement of riparian 

environmental values.  In its Riparian Report, BLM uses the findings and results from a 
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coordinated study22 published in 2005 by the USGS23

 

 to characterize riparian ecosystems (c. 

2001-2003) and their dependence on the surface water and groundwater of the area (“USGS 

Study”).  Dependent relationships from the USGS Study are used to infer likely conditions at the 

time of SPRNCA’s establishment in 1988. 

3.5.1 Data Collection Sites and Classification Reaches from the Riparian Report 

 As part of the USGS Study, information of vegetation structure, composition, and species 

diversity was collected at twenty-six sites within SPRNCA.  Biohydrology sites were established 

at sixteen of these locations where detailed measurements of streamflow and groundwater 

conditions were collected.  Information of total evapotranspiration rates was collected at five of 

the biohydrology sites.  For classifying different hydrologic conditions and the vegetation they 

support, fourteen reaches based on conditions of hydrology and geomorphology were delineated, 

covering the full extent of SPRNCA.  The USGS Study estimated a total groundwater use by 

riparian vegetation within SPRNCA of 10,630 to 12,775 ac-ft. in the year 2003.  The Department 

did not independently evaluate the consumptive use requirements of riparian vegetation within 

SPRNCA. 

 

3.5.2 Riparian Ecological Conditions in SPRNCA c. 2001-2003 

The USGS Study used information collected between 2001 and 2003 on vegetation and 

hydrology to define three prevalent “condition classes” at stream reaches within SPRNCA.  

Hydrologic factors found to be the most closely correlated with differences in riparian 

communities were the prevalence of streamflow in the river channel, maximum depth to 

groundwater, and annual fluctuations in groundwater depths.   

Table 3-8 summarizes the condition classes defined as part of the USGS Study.  Figure 

3-21 is from the USGS Study and shows riparian ecological conditions c. 2001-2003 for the full 

extent of SPRNCA.   

 

                                                           
22 Study participants included the USGS, USDA-ARS, Arizona State University, U.S. Army Corps of Engineers, the 
University of Arizona and the University of Wyoming. 
23 Leenhouts, J. M., Stromberg, J.C., and Scott, R.L., eds., 2006, Hydrologic Requirements of and Consumptive 
Ground-water use by Riparian Vegetation along the San Pedro River, Arizona: U.S. Geological Survey Scientific 
Investigations Report 2005–5163, 154 p. 
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3.5.3 Inferred Riparian Ecological Conditions in SPRNCA at Time of Establishment   

 In its Riparian Report, BLM used the USGS Study condition classes to infer likely 

riparian ecological conditions within SPRNCA at the time of establishment in 1988.  Using the 

claimed volumes of streamflow and annual flow duration curves, BLM concluded that conditions 

in 1988 at Charleston provide perennial flow, which placed that location in Condition Class 3.  

BLM also concluded that its claims at the Palominas and Tombstone gages placed those 

locations in Condition Class 2 because the claimed streamflows provided flow over 85% of the 

time.  Using the claimed minimum groundwater levels, BLM concluded that the 1988 depths to 

groundwater likely would have supported Condition Class 3 for at least a small portion, and 

Condition Class 2, for a significant portion of the cross sections at the nine monitoring wells 

included in BLM’s groundwater claim.   

 The Department reviewed the information in the Riparian Report and understands the 

approach taken to infer riparian conditions at the time that SPRNCA was established in 1988 

based on data collected from 2001 to 2003.  However, BLM’s data presented in the Riparian 

Report is incomplete.  The flow duration curve for the Charleston gage and the cross sections for 

three of the well sites were not included in the report.  The Department recommends that BLM 

be required to supply the missing information. 

 

 

3.6 SUPPORTING DOCUMENTATION FOR DEPENDENCE OF AQUATIC 
HABITAT ON STREAMFLOW (Aquatic Habitat Report) 
 
 The Third Amended SOC claims minimum streamflow volumes for uses that include 

maintenance of natural hydrologic processes supporting aquatic ecosystems; and the 

conservation, protection and enhancement of aquatic environmental values.  The BLM 

commissioned the preparation of the Aquatic Habitat Report, which characterizes changes in 

habitat availability for fish as a function of changes in streamflow.  The purpose of the Aquatic 

Habitat Report is to provide a framework for assessing changes in physical habitat in the river as 

a function of flow for four fish species of interest, and a tool to assess streamflow needed to 

preserve and enhance the aquatic species in SPRNCA.  Habitat time-series developed as part of 

the study are used to infer likely conditions at the time of establishment in 1988 and compare 

conditions of more recent time. 
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3.6.1 Selection of Reaches, Channel Types and Data Collection Sites 

 The area covered by the Aquatic Habitat Report includes the entire lengths of the San 

Pedro and Babocomari Rivers within SPRNCA.  The San Pedro River is divided into three 

reaches of differing stream channel types based on hydrology, geomorphology and habitat 

characteristics.  The Babocomari is studied as a single reach, for a total of four reaches in the 

study.  Within each of these four reaches, a quarter-mile length of river was selected as a 

hydraulic study site for detailed field measurements of streamflow conditions and two-

dimensional hydraulic computer modeling.   

 Figure 3-22 is from the Aquatic Habitat Report and shows the extent of each of the four 

channel type reaches with markers added to show locations of the hydraulic study sites.  Table 

3-9 lists the names of the hydraulic study sites and reaches, basic channel characteristics 

common to each reach, lengths of the reaches in miles, and the source(s) of streamflow data used 

within each reach for hydraulic modeling analyses. 

 

3.6.2 Development of Habitat Area versus Discharge Relationships at Selected Sites 

For each of the four hydraulic modeling sites, a set of habitat area versus discharge 

relationships were developed for four native fish species.  Habitat area is not a direct function of 

discharge, but instead is a function of the localized flow depth and velocity as well as substrate, 

cover and other channel conditions.  For each species, these relationships were developed based 

on 2001 hydrology, water quality and fishery data and referred to as habitat suitability data.  Two 

of the fish species, the desert sucker and longfin dace, are currently present in the SPRNCA, 

allowing habitat suitability data to be field collected as part of the study.  The other two species, 

spikedace and loach minnow, were historically abundant in the San Pedro River watershed but 

currently are limited to Aravaipa Creek.  Although SPRNCA is designated as critical habitat for 
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the spikedace and the loach minnow, 24

When suitability data is coupled with two-dimensional hydraulic flow modeling using 

geographic information systems (GIS), a habitat area versus discharge relationship is obtained.  

Due to the steps required for the process, the validity of these relationships is limited to the 

hydraulic modeling site for which they are developed and other nearby sites with similar enough 

channel characteristics to have very similar distributions of flow depths and velocity in response 

to a given streamflow discharge rate. 

 the habitat suitability data were taken from existing 

studies at Aravaipa Creek.   

 

3.6.3 Development of Monthly Habitat Time-Series 

A habitat time-series describes how the area of available habitat for a given species 

changes over time with changes in streamflow.  It is developed by coupling a habitat-discharge 

relationship with a selected streamflow hydrograph and integrating (summing) the total area of 

available habitat along the entire reach for which the habitat-discharge relationship is applicable.  

Because the habitat-discharge can be coupled with different streamflow hydrographs to obtain 

different results, this can be a useful tool to either infer the amount of area available during past 

conditions or project conditions into the future. 

Habitat time-series were developed using median monthly hydrographs and average daily 

hydrographs at each of the three USGS gage sites used for quantifying the streamflow claim on 

the San Pedro River and for the estimated streamflow on the Babocomari River.  Habitat time-

series were developed using streamflow values recorded prior to establishment of SPRNCA and 

compared with measurements recorded after establishment. The Aquatic Habitat Study 

concluded that “the proposed hydrology would benefit the aquatic community and provide 

habitat that is more abundant and more permanent than the habitat that currently exists with the 

San Pedro River.  This permanence also would benefit the supporting macroinvertebrate 

community which has several species that are in decline and that are rare for Arizona 

watersheds.”  Aquatic Habitat Study (p. 118).   

 For studies of this type, the accuracy of the habitat area calculations in the monthly time-

series analysis is limited by several factors and probably best understood in terms of the orders of 
                                                           
24 Critical habitat is a term used in the Endangered Species Act of 1973 (16 U.S.C. § 1531 et seq.  It generally 
includes geographic areas that contain features essential for the conservation of a threatened or endangered species 
that may require special management considerations or protections. 
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magnitude of the results.25

                                                           
25 For example, the presence of non-native fish is a limiting factor.  Aquatic Habitat Report (p. 23).  Also, it is not 
clear that the data collected for the longfin dace in the San Pedro River compares favorably with the data collected 
in Aravaipa Creek.  Id. at pp. 56 to 57. 

  The reported findings are indicative of reasonable, expected trends.  

The Aquatic Habitat Report uses a state-of-the-practice incremental approach to assess the 

effects of differing flow regimes on aquatic habitat and populations.  The developed models 

appear to provide a reasonable approach by which to describe conditions of aquatic habitat and 

assess likely changes.  They also may provide a mechanism by which to either infer past or 

predict future conditions within SPRNCA using streamflow data. 
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CHAPTER 4: STATE LAW WATER RIGHTS 
 

This chapter describes BLM’s state-law based water rights related to instream flows 

within SPRNCA.  BLM holds certificate of water right (“CWR”) No. 33-90103 for instream 

flows on the San Pedro River, and two pending applications for permits to appropriate instream 

flows, one on the San Pedro River (Application No. 33-95780) and the other on the Babocomari 

River (Application No. 33-94587). 

The following sections describe BLM’s existing CWR and its two pending instream flow 

applications.  The reaches covered by the CWR and the two pending applications are depicted on 

Figure 4-1.  Copies of the CWR and the pending applications are included in Appendix D. 

 

4.1 CERTIFICATE OF WATER RIGHT NO. 33-90103  

On August 12, 1985, the Huachuca Audubon Society, Chiricahua Sierra Club and 

Defenders of Wildlife filed a joint application for a permit to appropriate instream flows on the 

San Pedro River for recreation and wildlife purposes, including fish, and later assigned the 

application to the BLM on May 25, 1986.  The BLM amended the application twice, first on 

December 4, 1987 and then on December 7, 1990.1

The monthly volumes stated in CWR No. 33-90103 at the Palominas and Charleston gage 

stations are computed using average monthly median flows for the period of record from 1930 to 

1983, as provided by the BLM.  In support of its amended application, BLM provided a 

discussion of flows of the San Pedro River at the Palominas and Charleston gages in a technical 

report entitled,  Assessment of Water Conditions and Management Opportunities in Support of 

Riparian Values, BLM San Pedro River Properties, Arizona,  Project Completion Report, U.S. 

Dept. of the Interior, Bureau of Land Management, Arizona State Office, 1987.  The volumes are 

  On April 3, 1992, the Department issued 

CWR No. 33-90103 to BLM with a priority date of August 12, 1985, for certain monthly 

instream flows totaling 3,666 AFA at the Palominas gage (USGS gage no. 09470500) and 

11,028 AFA at the Charleston gage (USGS gage no. 09471000).   

                                                 
1 On March 3, 1989, BLM filed SOC No. 39-13611 and listed Application No. 33-90103 as the legal basis for the 
claim.  The place of use for this SOC was amended on February 1, 1991, with the same monthly flows as those 
listed on CWR No. 33-90103. 
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reportedly derived by averaging the median monthly streamflow between 1930 through 1983 and 

then applying certain corrections.  Omitting the extreme highs that occurred due to flooding in 

1979 reduces the computed average median streamflow for January.  Computed streamflow 

during the summer months are reduced because higher measured summer flows were influenced 

by storm runoff during July, August and September. 

Table 4-1 lists the monthly volumes at the Palominas and Charleston gage stations stated 

in CWR No. 33-90103 and compares them to the streamflow quantities claimed in the Third 

Amended SOC.  At the Palominas station, the total of the monthly streamflow volumes in the 

CWR is twenty-six percent larger than the BLM claim.   At the Charleston station, the total of 

the monthly streamflow volumes in the CWR is one percent smaller than the BLM claim.  The 

CWR does not include any provision for “unimpounded and unconstrained random flood events” 

as considered by the Third Amended SOC. 

 

4.2 PENDING APPLICATION NOS. 33-95780, 33-95487 AND 33-95789 

Application No. 33-95780 

On January 8, 1991, BLM filed Application No. 33-95780 for a permit to appropriate 

instream flow along the upper reach of the San Pedro River in the amount of 3,674 AFA for 

recreation and wildlife purposes.  The upper reach includes the San Pedro River within the 

boundaries of SPRNCA from the international border with Mexico to the bridge crossing in 

Palominas, which totals approximately three miles in length.   

By letter dated May 31, 1991, BLM submitted a report entitled Analysis of Water 

Resources And Water-Dependent Resources In Support Of Instream Flow Water Rights, San 

Pedro River, Arizona (#33-95780).  This analysis was later revised by cover dated March 2, 1993 

(“Amended Analysis”).  The Amended Analysis indicated that BLM considered the upper reach 

of the San Pedro River to be similar in character hydrogeologically and physically to the 

downstream reach under instream flow CWR No. 33-90103, and that the justification and water 

requirements for each beneficial use were based on the assessment submitted with Application 

No. 33-90103.  As shown in Table 4-1, the monthly volumes are identical to those stated in 

CWR No. 33-90103 at the Palominas gage station.     
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A protest was filed to the application dated January 30, 1991.  The Department has not 

taken any further action `on Application No. 33-95780. 

 

Application No. 33-95487 

On October 2, 1990, BLM filed Application No. 33-95487 for a permit to appropriate 

instream flows along the Babocomari River within the boundaries of SPRNCA, which totals 

about 3 miles in length.2

On January 8, 1991, BLM submitted a report entitled, Analysis Of Water Resources And 

Water-Dependent Resources In Support Of Instream Flow Water Rights, Babocomari River, 

Arizona (#33-95487).  In this report, BLM indicated that surface flows had been measured at ten 

sites during March and June of 1988, and that they were measured weekly at the confluence by 

BLM.  According to the report, BLM then corrected these values to account for drought 

conditions.  The streamflow measurements were not included with the report or the application. 

  The annual quantity sought to be appropriated is 3,243 AFA for 

wildlife (including fish) and recreation purposes.  

By letter dated January 11, 1994, the Department informed BLM that Application No. 

33-95487 was incomplete due to lack of streamflow data and documentation that supported the 

quantity of water requested for the stated beneficial uses.  The Department also requested 

additional information by letter dated June 30, 1998.  In the year 2000, the USGS installed a 

continuous water-stage recorder, gage no. 09471400, within the claimed reach. 

A protest was filed to the application dated January 2, 1991, which was withdrawn by 

letter dated February 11, 1991.   The Department has not taken any further action on this 

application.   

Table 4-1 lists the monthly volumes stated in Application No. 33-95487 and compares 

them to the streamflow quantities claimed in the Third Amended SOC for the Babocomari River 

within the SPRNCA.  The total of the monthly streamflow volumes in the CWR is three-hundred 

percent larger (three times as large) than the BLM Claim.  As discussed in Chapter 3, the 

Department recommends an alternative approach be used for quantifying the claim to the 

                                                 
2 On September 12, 1989, BLM filed an amendment to SOC No. 39-007752, which had originally been filed by the 
State Land Department.  The basis of the claim was listed as Water Rights Registry (WRR) Claim No. 36-04720 and 
federal reserved water rights.  In its September 12, 1989 amendment, BLM also listed WRR Claim No. 36-04720 as 
the basis of the claim.  On October 12, 1990, BLM amended SOC No. 39-07752 again and listed Application No. 
33-95487 as the basis of the claim with the same monthly flows as in the application. 
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Babocomari River.  The annual volume, as stated in Application No. 33-95487, is roughly ten 

times as large as the median monthly volumes measured at the USGS gage since 2000.  

 

Application No. 33-95789 

On April 1, 1991, BLM filed Application No. 33-95789 for a permit to appropriate 

instream flows along two stretches of the San Pedro River within the boundaries of SPRNCA, 

which totals about 43.8 miles in length.  The annual quantity sought to be appropriated is an 

“instantaneous peak flow of 18,200 cubic feet per second and a 24-hour volume of 11,300 acre-

feet the first time it occurs during the year” for wildlife, including fish and recreation purposes.  

This volume was calculated as the 10-year return period flood event based on streamflow data at 

the Charleston gage station, and estimated to be the flood amount necessary to fully inundate the 

floodplain adjacent to the river channel.      

Two protests, dated April 1, 1991 and August 27, 1991, were filed to the application.   

            By letter dated March 18, 1994, the Department requested a plan of action regarding 

BLM’s ability to meet the minimum requirements of an instream flow permit as required by the 

Department and discussed in the instream flow guideline publication.  The Department has not 

taken any further action on this application. 
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CHAPTER 5:  SPRNCA LAND OWNERSHIP UPDATE 

 

5.1 INTRODUCTION 

 As requested by the Special Master’s Order dated August 16, 2011, this chapter reviews 

the land ownership information for SPRNCA that BLM presented in its Third Amended SOC.  In 

Attachment A to the Third Amended SOC, BLM presents a series of seven maps and an index 

map that depict SPRNCA’s boundary and the ownership status of the lands contained within that 

boundary.  These maps include the following lands:  (1) BLM pre-designation lands, (2) BLM 

post-designation acquisitions, (3) state land, (4) private land, (5) military land, and (6) national 

forest land.  In Attachment E to its claim, BLM presents a large map of SPRNCA, which depicts 

the same lands as those presented in the maps in Attachment A, together with a table that lists the 

dates of acquisition of post-designation lands.   

The SPRNCA map was submitted to Congress pursuant to P.L. 100-696 in July 2010, 

which was after the Department issued its report to the Special Master concerning land 

ownership within SPRNCA.  As requested by the Special Master, on June 30, 2010 the 

Department filed a report entitled “Land Ownership Within the San Pedro Riparian National 

Conservation Area” in which the Department identified several issues which had been discussed 

with BLM concerning its earlier map of SPRNCA and the land ownership status of the lands 

within SPRNCA’s boundaries.  BLM revised its earlier map for submittal to Congress and 

addressed many of the issues identified by the Department.  At the Department’s request, BLM 

provided the Department with GIS data (shape files) for its revised 2010 map in October 2011.  

A copy of this data is included in Appendix E. 

On April 15, 2011, at the request of the Special Master, the Department supplemented its 

land ownership report by providing additional information concerning BLM’s acquisition of 26 

parcels of land after November 18, 1988, the date that SPRNCA was designated.  On the table 

with the revised SPRNCA map, The Third Amended SOC lists 19 post-designation land 

transactions with assigned serial numbers, together with their dates of acquisition and acreage 

within SPRNCA.   

In this chapter, the Department describes its review of the revised SPRNCA boundary 

and land ownership map submitted with the Third Amended SOC.  The Department also 
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describes its review of the post-acquisition parcels listed in Attachment E to BLM’s claim to 

determine whether the dates of acquisition and acreages are consistent with the Department’s 

information. 

 

5.2 SPRNCA BOUNDARY UPDATE 

 The Department compared the GIS data that BLM forwarded to the Department in 

October 2011 with the Department’s June 2010 report and found a few minor discrepancies, 

which are depicted on four maps.  These maps are included in Appendix F, and depict boundary 

issues located in SPRNCA’s northeast corner (Map 1), the Escapule Exclusion Zone area (Map 

2), the southern tip of the main reservation (Map 3), and the southern part of SPRNCA (Map 4).  

Some of the observed differences may be a reflection of the latest data BLM incorporated into its 

SPRNCA GIS covers.   

The Department compared the acreages reported in the Department’s June 2010 land 

ownership report with the October 2011 data supplied by BLM.  Based on its 2011 GIS data, the 

BLM claimed 56,249.39 acres of federal lands within SPRNCA, which is 77.19 acres more than 

the 56,172.2 acres of federal land identified by the Department in its 2010 land ownership report.  

These numbers include both pre- and post-designated lands.  The BLM’s claimed acreage is 

0.14% higher than the Department’s acreage.  The Department believes that the difference is due 

to the digitization of parcels intersected by the SPRNCA boundary to determine the portion of 

the acreage within SPRNCA.   

 

5.2 POST-DESIGNATED ACQUISITIONS UPDATE 

 The BLM listed 19 post-designated land acquisitions, which include the 26 parcels listed 

in the Department’s 2010 land ownership report.  The BLM listed its 19 land acquisitions with 

14 Map Codes and corresponding serial numbers.  Map Code 10 included six serial numbers.  

Five of the serial numbers, consisting of AZA 0396801 through 0396805, are not listed 

separately in BLM’s 2011 GIS data, but are most likely subsets of AZA03968, which is the sixth 

serial number included in Map Code 10 and found in BLM’s GIS data set.  Because the 
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Department could not relate the information for these five individual parcels back to the 

Department’s information, which relied upon the relationship between the serial number and the 

assessor’s parcel number, the Department totaled the values for all parcels with the 03968 prefix 

together for comparison purposes,.  For the remaining parcels, the Department confirmed that 

BLM’s acreages were the same as those reported by the Department in 2010, with the exception 

of two parcels in Map Code 6 that are adjacent to a railroad right-of-way.  Based on the 

information in Appendix F to the Department’s 2010 land ownership report, the Department 

determined the following:   

(1)  Parcel No. 107-24-005, consisting of 23.412 acres, was listed by BLM in its 2011 

data set of post-designated lands, however, this parcel was actually acquired prior to 

designation.1

(2)  The digitized acres included by BLM in Parcel No. 107-24-016 were 385.114 acres, 

which is 16.686 acres less than the 401.800 acres identified by the Department.  This parcel was 

intersected by the SPRNCA boundary, and the Department believes that these differences are 

due to the digitizing process for determining how many of the acres in this parcel were located 

within SPRNCA. 

  As a result, it appears that the total number of post-designation acres included in 

the table on the revised SPRNCA map in the amount of 2,083.596 acres should be reduced by 

23.412 acres to 2,060.184 acres.   

The Department also compared the total acreage claimed in BLM’s 19 land acquisitions 

with the total acreage included in the Department’s 2010 land ownership report and confirmed a 

difference of approximately 28 acres.  The post-designation acres claimed by BLM total 

2,083.596 acres.  When this number is reduced by 23.412 acres to 2,060.184 acres, as described 

above, it is 28.326 acres less than the Department’s reported acreage of 2,088.451 acres.  As 

mentioned above, the Department believes that this discrepancy is primarily the result of the 

digitization processes used by the BLM and the Department. 

 The Department also compared the dates of acquisition listed by the BLM on its revised 

SPRNCA map with those included in the Department’s 2011 supplemental land ownership 

report.  There are several differences which are presented in Table 5-1.  As indicated in the 

                                                           

1 The Department’s 2010 report indicates that the number of acres included in the deed dated October 1988 for 
parcel no. 107-24-005 was 87.015 acres. 
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Department’s 2011 supplemental land ownership report, the Department is not aware of any 

documentation that establishes which of the various dates reported from the BLM Serial Register 

pages resulted in the formal incorporation of these lands into SPRNCA.   

 Finally, the Department believes that there are three typographical errors in the BLM GIS 

data set for the SPRNCA lands.  These errors include the following: 

(1) Serial number AZA 02085 should be AZA 028085,  

(2) Serial number AZA 028019 should be AZA 029019, and  

(3) Serial number AZA 028189 should be AZA 029189.   

BLM used the correct serial numbers in the table on the revised SPRNCA map. 

 The Department believes that the differences described above are relatively minor, and 

that the SPRNCA boundary and land ownership information provided by the BLM is reasonably 

accurate.  The Department appreciates that the parcel boundaries cannot be established with 

precision due to the limitations of the digitization process. 



 

 

 

 

 

 

TABLES 
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SURFACE WATER GROUNDWATER1 

RIGHTS EXERCISED ACROSS 
CONTINUOUS AREAS Streamflows Groundwater Use by Riparian Vegeation  

RIGHTS EXERCISED FROM            
DISCRETE LOCATIONS2

Flows from Springs                                             

Flows from Seeps                                                  

Water in Ponds                                            

Water in Small Impoudments (Tanks)

Small Capacity Well Pumpage                              

Large Production Well Pumpage

Notes:

  
2
 Refered to in Third Amended SOC as "point" sources.

  
1
 "Groundwater" refers to subsurface water.

TABLE 3-1.  TYPES OF FEDERAL RESERVED WATER RIGHTS CLAIMS 
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San Pedro River at 
Palominas

San Pedro River at 
Charleston

San Pedro River 
near Tombstone

Babocomari River 
within SPRNCA

Acre-Feet Acre-Feet Acre-Feet Acre-Feet
January 250 1050 1045 80

February 194 900 1065 85

March 160 920 985 75

April 35 650 655 50

May 12 430 390 32

June 6 200 0 8

July 245 950 800 65

August 1550 3,100 2,155 200

September 180 830 595 60

October 18 500 255 30

November 70 700 595 50

December 180 920 860 65

Total Median 
Monthly 

Streamflow 2,900 11,150 9,400 800

Median Annual 
Streamflow 15,900 28,000 30,200 2,015

TABLE 3-2.  SUMMARY OF CLAIMED STREAMFLOW QUANTITIES 
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Winter Spring Summer Fall

1954-1989 21 2 68 9

1977-2011 24 3 67 6

1954-1989 33 14 34 19

1977-2011 26 11 44 19

1967-1986 29 9 39 17

1996-2011 33 8 57 6
Babocomari River 

within SPRNCA 2000-2011 45 24 10 21

Walnut Gulch 
within SPRNCA 1956-1988 0 1 97 2

TABLE 3-3.  COMPARISON OF 1954-1989 SEASONAL PERCENTAGES OF ANNUAL VOLUMES 
WITH MORE RECENT MEASUREMENTS

San Pedro River at 
Palominas

San Pedro River at 
Charleston

San Pedro River 
near Tombstone
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1.5-yr Streamflow 
(cfs) 

2-yr Streamflow 
(cfs) 

5-yr Streamflow 
(cfs) 

1954-1989 3,9221 5,159 8,571

1977-2011 3,315 4,693 8,972

1954-1989 4,530 5,723 9,439

1977-2011 2,574 3,920 8,472

1967-1986 5,220 7,125 12,510

1977-20112 3,187 4,716 9,781
Notes:

  
1
 On average, a streamflow of 3,922 cfs would be expected to be met or exceeded once every 18 months.

  
2
 1987-1996 absent

TABLE 3-4.  COMPARISON OF FLOOD FREQUENCIES BASED ON 1954-1989 STREAMFLOW 
WITH MORE RECENT MEASUREMENTS

San Pedro River at 
Palominas

San Pedro River at 
Charleston

San Pedro River 
near Tombstone
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Claim 1977-2011 Claim 1977-2011 Claim 1996-2011 Claim1 2000-2011

January 250 111 1050 836 1045 406 80 49

February 194 112 900 784 1065 471 85 50

March 160 105 920 855 985 541 75 57

April 35 36 650 594 655 369 50 51

May 12 6 430 314 390 10 32 26

June 6 0 200 131 0 0 8 8

July 245 9 950 307 800 0 65 0

August 1550 861 3,100 1,722 2,155 2,459 200 31

September 180 22 830 524 595 321 60 4

October 18 1 500 314 255 0 30 10

November 70 7 700 458 595 0 50 31

December 180 68 920 689 860 301 65 33

Total Median 
Monthly 

Streamflow 2,900 1,337 11,150 7,527 9,400 4,879 800 350

Median Annual 
Streamflow 15,900 14,668 28,000 21,888 30,200 25,966 2,015 3,287

Notes:

  
1
 The claimed volumes are estimated by analogy to ephemeral Walnut Gulch.

Acre-ft Acre-ft Acre-ft Acre-ft

TABLE 3-5.  COMPARISON OF 1954-1988 MEDIAN ANNUAL AND MONTHLY VOLUMES 
WITH MORE RECENT MEASUREMENTS

San Pedro River     
at Palominas

San Pedro River    
at Charleston

San Pedro River 
near Tombstone

Babocomari River 
within SPRNCA
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Well Name
Depth to Water1              

(ft)
Water Level Elevation  

(ft NAVD88)
Palominas Well No. 5 19.5 4245.5

Hereford No. 1 6.3 4144.1

Hereford No. 2 7.5 4139.7

Lewis Springs 6 4039.5

Cottonwood 16.5 4067.9

Moson Spring 9 3972.7

Boquillas No. 1 10.2 3862.4

Boquillas No. 2 10 3,881

Summers 7.5 3716.4

Notes:

TABLE 3-6.  SUMMARY OF CLAIMED MINIMUM GROUND 
WATER LEVELS 

  
1
 Measured depths below an elevation reference point.
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SOC Filing Date 
(Claimant) Basis of Claim Claimed Priority 

Date

Claimed Quantity 
(AFA, unless 

specified)
Claimed Uses Assignment Date Current Right/Permit 

Holder Name

1 Palominas Well #16 39-00979 55-603542 5/8/1979 55-603642 2/10/1977 4 Irrigation 7/10/1990 BLM Well located; no power to well, no pump 111-24-CCB-011 (1374)

2 Palominas Well #15 39-00977 55-603541 5/8/1979 55-603541 1/17/1977 4 Irrigation 7/10/1990 BLM NA 111-24-CCB-011 (1374)

3 Palominas Well #6 39-00969 55-603534 5/8/1979 Well 10/1/1951 4 Irrigation 7/10/1990 BLM Well located; no power to well 111-24-CCB-011 (1374)

4 Palominas Well #10 39-00973 55-603537 5/8/1979 Well 11/27/1973 4 Irrigation 7/10/1990 BLM Well located; no power to well; no pump 111-24-CCB-011 (1374)

5 Palominas Well #4 39-00967 55-603532 5/8/1979 Well 7/1/1948 4 Irrigation 7/10/1990 BLM Well located; no power to well 111-24-CCB-011 (1374)

6 Palominas Well #14 39-00976 55-603540 5/8/1979 Well 12/30/1976 4 Irrigation 7/10/1990 BLM NA 111-24-CCB-011 (1374)

7 Palominas Well #7 Windmill 39-00970 55-603544 5/8/1979 Well Mar-52 2.5 Stockwater 7/10/1990 BLM NA 111-24-CCB-011 (1374)

8 Palominas Well #3 39-00966 "??" 5/8/1979 Well Jun-48 4 Irrigation 7/10/1990 BLM NA 111-23-DDA-004 (1154)

9 Palominas Well #12 39-00975 55-603539 5/8/1979 Well 12/2/1976 4 Irrigation 7/10/1990 BLM NA 111-24-CCB-011 (1374)

10 LDS Church Farm Well 4 39-11942 55-642043 & 55-642036 1/4/1985
55-642043,

55-642036
1980 541

Irrigation, 

domestic
9/20/2004 BLM NA 111-23-DDA-004 (1154)

11 Palominas Well #2 39-00965 55-642072 5/8/1979 Well Oct-51 4 Irrigation 9/20/2004 BLM NA 111-23-DDA-004 (1154)

12 LDS Church Farm Well 3 39-05370 55-642042 6/19/1980 Well 1976 640 Irrigation 9/20/2004 BLM NA 111-23-DDA-004 (1154)

13 Palominas Well #8 39-00971 55-603535 5/8/1979 Well Mar-52 4 Irrigation 7/10/1990 BLM NA 111-24-CCB-011 (1374)

39-05371 6/19/1980 Percolating water 1970 640 Irrigation

39-11938 1/4/1985 55-642041 1952 168.6, 0.2
Irrigation, 

domestic

39-11942
55-642043, 

55-642036
1980 540.8, 0.2

39-11937 55-642037 1975 730.6, 0.2

16 Palominas Well #1 39-00964 55-642044 5/8/1979 Well June, 1948 4 Irrigation 9/20/2004 BLM NA
111-23-DDA-004 (1154), 111-

24-CCB-011 (1374)

17 Palominas Well #11 39-00974 55-603538 5/8/1979 55-603538 Oct, 1976 1440 Irrigation 7/10/1990 BLM NA
111-23-DDA-004 (1154), 111-

24-CCB-011 (1374)

18 Palominas Well #9 39-00972 55-603536 5/8/1979 Well Prior 1958 4 Irrigation 7/10/1990 BLM Well located; no power to well, no pump 111-24-CCB-011 (1374)

19 Cobb Place Well 39-04301 55-623595 6/24/1980 55-623595 Aug-64 1200 10/31/1989 BLM NA 111-23-AAA-001 (629)

20 McDowell-Craig Farm Well 

South
39-03796 55-619260 5/22/1980

Private, Percolating 

water
1925 4 Stockwater 7/18/1995

KOLBE, WALTER R 

& MAYOLA C
Well located; flowing pipe in ground 111-24-CBB-003 (1344) 4

21 Lehner Well #5 39-06021 55-608081 6/2/1980 55-608081 Prior to 1900 4.5
Irrigation, 

Stockwater

DATE NOT ON 

FILE
BLM NA 111-24-CBB-002 (1343) 5

22 McDowell-Craig Irrigation 

Well
39-03799 55-619258 5/22/1980 Well 2/12/1916 840 Irrigation 7/18/1995

KOLBE, WALTER R 

& MAYOLA C

Well located; pump feeds adjacent stock 

tank; shared use w/ Kolbe
111-24-CBB-003 (1344) 4

23 Cobb House Well 39-12715 55-623606 10/9/1986 55-623606 None listed 0.3 Stockwater 3/23/1990 BLM NA 111-23-AAA-001 (629)

ADWR ANALYSIS

15 LDS Church Farm Well 2 55-642037

SOC Database Records2

9/20/2004 BLM 111-23-DDA-004 (1154)

111-23-DDA-004 (1154)1/4/1985 Irrigation, Stock

Contested Case No. W1-11-232 
Consolidated WFRS (Case No.) 

3
Field Visit Observations

THIRD AMENDMENT POINT SOURCE ABSTRACTS 1

LDS Church Farm Well 1 55-642041

Basis of ClaimADWR SOC 
NumberSource NameSite ID

9/20/2004 BLM

14 NA

NA
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SOC Filing Date 
(Claimant) Basis of Claim Claimed Priority 

Date

Claimed Quantity 
(AFA, unless 

specified)
Claimed Uses Assignment Date Current Right/Permit 

Holder Name

ADWR ANALYSIS

SOC Database Records2

Contested Case No. W1-11-232 
Consolidated WFRS (Case No.) 

3
Field Visit Observations

THIRD AMENDMENT POINT SOURCE ABSTRACTS 1

Basis of ClaimADWR SOC 
NumberSource NameSite ID

39-04274 6/24/1980 Well Prior to 1919 1250 Irrigation 10/31/1989 BLM

39-12699 10/9/1986 55-623617 Prior to 1919 1250 Irrigation 3/23/1990 BLM

39-04294 6/24/1980 55-623659 Prior to 1919 0.35
Domestic, 

Stockwater
10/31/1989 BLM

39-12712 10/9/1986 55-623619 Prior to 1919 425 Irrigation 3/23/1990 BLM

26 River Well 39-04297 55-623619 6/24/1980 55-623619 Prior to 1919 440 Irrigation 3/23/1990 BLM Well located; no power to well 111-23-AAA-001 (629)

27 Shugart #1 Well 39-04296 55-623594 6/24/1980 55-623594 Prior to 1919 1000 Irrigation 10/31/1989 BLM NA 111-23-AAA-001 (629)

39-13626 4/3/1989 55-500489 9/1/1981 800 Irrigation NA BLM

39-12710 10/9/1986 55-623593 9/1/1981 1000 Irrigation 3/23/1990 BLM

29 Cottonwood #1 Well 39-13627 55-623592 4/3/1989 55-623592 9/15/1981 800 Irrigation NA BLM NA 111-23-AAA-001 (629)

30 Snake Well 39-12707 55-623584 10/9/1986 55-623584 1964 600 Irrigation 3/23/1990 BLM NA 111-23-AAA-001 (629)

39-00371 6/22/1979 Well Prior to 1919 1000 Irrigation 10/31/1989 BLM

39-12706 10/9/1986 55-623591 Prior to 1919 1000 Irrigation 3/23/1990 BLM

39-00372 6/22/1979 Well Prior to 1919 1200 Irrigation 10/31/1989 BLM NA

39-12705 10/9/1986 55-623620 Prior to 1919 1200 Irrigation 3/23/1990 BLM NA

33 Wolf Replacement Well 39-04293
Original Well No. 55-623590 abandoned; 

Replacement Well No. 55-207869
6/24/1980 55-623590 Prior to 1919 1.5

Domestic, 

Stockwater
10/31/1989 BLM NA 111-23-AAA-001 (629)

34 Anderson Well
BLM to file new 

39SOC
55-805009

Site located; pump approx.  170 ft west of 

river in Escapule Zone

35 Boquillas Ranch 

Replacement Well
39-04290

Original Well No. 55-623588 abandoned; 

Replacement Well No. 55-207825
6/24/1980 55-623588 Prior to 1919 0.75

Domestic, 

Stockwater
10/31/1989 BLM NA 111-20-032 (232)

36 Escapule Well None 55-642801

37 Fairbank #1 Well 39-04289 55-623623 6/24/1980 55-623623 Oct. 1964 1.2
Domestic, 

Irrigation
10/31/1989 BLM NA 111-20-032 (232)

38 Fairbank #2 Replacement 

Well
39-12691

Original Well No. 55-623602 abandoned; 

Replacement Well No. 55-207826
10/9/1986 55-623602 Prior to 1919 0.3

Domestic, 

Stockwater
3/23/1990 BLM NA 111-20-032 (232)

39 Contention F Well 39-04288 55-623656 6/24/1980 55-623656 Prior to 1919 0.2 Stockwater 10/31/1989 BLM NA NA

40 Summers Well 39-04287 55-623655 6/24/1980 55-623655 Prior to 1919 0.2 Stockwater 10/31/1989 BLM NA 112-17-063 (1655)

41 Curtis Flat Well 39-04286 55-623663 6/24/1980 55-623663 Prior to 1919 0.2 Stockwater 10/31/1989 BLM NA 112-17-063 (1655)

42 Flowing Well 39-13625 55-805353-L 4/3/1989 55-805353-L 1/17/1989 0.096 Other NA BLM NA 112-17-063 (1655)

NA

NA

NA

Whitehouse Well

55-623591

55-623620

31 Wolf #2 Well

32 Wolf #1 Well

NA

55-62361724

28 Cottonwood #3 Well 55-623593, 55-500489

25 Hereford Well 55-623659

NA

NA

111-23-AAA-001 (629)

111-23-AAA-001 (629)

111-23-AAA-001 (629)

111-23-AAA-001 (629)

111-23-AAA-001 (629)
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(Claimant) Basis of Claim Claimed Priority 

Date

Claimed Quantity 
(AFA, unless 

specified)
Claimed Uses Assignment Date Current Right/Permit 

Holder Name

ADWR ANALYSIS

SOC Database Records2
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3
Field Visit Observations

THIRD AMENDMENT POINT SOURCE ABSTRACTS 1

Basis of ClaimADWR SOC 
NumberSource NameSite ID

43 Donlevy/Shields Well #1 55-644481 55-644481

Well destroyed; water seeping at claimed 

location; claimed location appears to be on 

private parcel

44 Donlevy/Shields Well #3 55-644483 55-644483 NA

45 Donlevy/Shields Well #2 55-644482 55-644482 NA

46 Land BOR Well 39-14490 55-805434-L 8/7/1991 55-805434-L 4/17/1989 <1 Other NA BLM NA 112-17-063 (1655)

47 Donlevy/Shields Well #4 39-11037 55-644484 9/4/1984 55-644484 1909 31 gals/min 7 Other 3/22/1993 BLM NA 112-17-DB-096 (2066) 6

48 McDowell-Craig Spring 39-03797 None 5/22/1980 Seep 1916 3.5 Stockwater 7/18/1995
KOLBE, WALTER R 

& MAYOLA C
Spring located; water seeping and flowing 111-24-CBB-003 (1344) 4

49 Garden Canyon Spring 39-00671 CWR 2771, 4A-4024 /BLM 6/11/1979
CWR 2771, 

4A-4024
5/13/1957 0.22 Stockwater 10/31/1989 BLM NA

111-20-032 (232), 

111-23-AAA-001 (629)

39-13992 8/28/1990 33-95392 4/6/1990 0.08 Other NA BLM

39-14505 8/7/1991 33-95392 4/6/1990 0.08 Other NA BLM

51 Horse Thief Draw Spring 39-00677 CWR 2769, 4A-4022 /BLM 6/11/1979
CWR 2769,

 4A-4022
5/13/1957 0.16 Stockwater 10/31/1989 BLM NA 111-20-032 (232)

52 Lewis Spring South 39-00678 CWR 2770, 4A-4023 6/11/1979
CWR 2770, 

4A-4023
5/13/1957 0.11 Stockwater 10/31/1989 BLM NA 111-20-032 (232)

53 Murray Spring 39-00676 CWR 2768, 4A-4021 /BLM 6/11/1979
CWR 2768, 

4A-4021
5/13/1957 0.22 Stockwater 10/31/1989 BLM NA 111-20-032 (232)

54 Lewis Seep O None None

55 Lewis Seep N None None

56 Lewis Seep M None None

57 Lewis Seep L None None

58 Lewis Seep K None None

59 Katie's Spring (Lewis Seep 

J)
None None

60 Lewis Seep I None None

61 Lewis Seep H None None

62 Lewis Seep G None None

63 Lewis Seep F None None

64 Lewis Seep E None None

65 Lewis Seep D None None

66 Lewis Seep C None None

50 Meusel Spring 33-95392

39-11037

Spring located; water seeping and flowing

9/4/1984 1909 31 gals/min 7 Other 3/22/1993 BLM 112-17-DB-096 (2066) 6

111-20-032 (232)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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67 Burned House Spring 

(Lewis Seep B)
None None

68 Lewis Seep A None None

39-013993 8/28/1990 33-95388 3/29/1990 0.2
Recreation, Fish, 

Wildlife
NA BLM

39-14503 8/7/1991 33-95388 3/29/1990 0.2
Recreation, Fish, 

Wildlife
NA BLM

39-013997 8/28/1990 33-95383 3/7/1990 0.02
Recreation, Fish, 

Wildlife
NA BLM

39-14504 8/7/1991 33-95383 3/7/1990 0.02
Recreation, Fish, 

Wildlife
NA BLM

70 Moson Spring 39-00675 CWR 2767, 4A-4020 6/11/1979
CWR 2767, 

4A-4020
5/13/1957 0.11 Stockwater 10/31/1989 BLM Spring located; water seeping and flowing 111-20-032 (232)

71 Graveyard Gulch Spring 39-00674 CWR 2766, 4A-4019 6/11/1979
CWR 2766, 

4A-4019
5/13/1957 0.17 Stockwater 10/31/1989 BLM NA 111-20-032 (232)

72 Ben's Spring None None

73 Frog Spring None None

74 Unnamed Spring nr 

Contention
None None

Claimed location appears to be in private 

parcel

75 Two Cienega Spring 39-00672 CWR 3034, 4A-4012 /BLM 6/11/1979
CWR 3034,

4A-4012
5/13/1957 1201

Stockwater, 

Irrigation
10/31/1989 BLM NA 112-17-063 (1655)

76 Little Joe Spring 39-00670 CWR 3033, 4A-4013 6/11/1979
CWR 3033, 

4A-4013
5/13/1957 25.44

Stockwater, 

Irrigation
10/31/1989 BLM NA 112-17-063 (1655)

77 Border Tank None None NA
Tank located; area mapped, 0.52 ac; height, 

4 ft; estimated capacity, 0.84 AF

78 Palominas Tank #6 39-00955 33-31987 5/8/1979 33-31987 1943 0.48
Stockwater, 

Wildlife
7/10/1990

VICTORIO LAND & 

CATTLE CO
Tank located; breached; no capacity 111-24-CCB-011 (1374)

79 Palominas Tank #7 39-00956 33-31988 5/8/1979 33-31988 1943 0.31
Stockwater, 

Wildlife
7/10/1990

VICTORIO LAND & 

CATTLE CO
Tank located; breached; no capacity 111-24-CCB-011 (1374)

80 Palominas Tank #8 39-00957 33-31989 5/8/1979 33-31989 1943 0.24
Stockwater, 

Wildlife
7/10/1990

VICTORIO LAND & 

CATTLE CO

Tank located; area mapped, 0.16 ac; height, 

2 ft; estimated capacity, 0.13 AF
111-24-CCB-011 (1374)

81 Palominas Tank #9 None None
Tank located; area mapped, 0.04 ac; height, 

3 ft; estimated capacity, 0.05 AF

82 Sierra Ready Mix Pond None None
Tank located; mapped area, 7.6 ac; depth, 

16 ft; estimated capacity, 48.64 AF

83 Tree Stand Pond None None
Tank located; mapped area, 0.27 ac; depth, 

3 ft; estimated capacity, 0.32 AF

84 Bird Pond None None
Tank located; mapped area, 0.06 ac; depth, 

5 ft; estimated capacity, 0.11 AF

85 Double Pond None None
Tank located; mapped area, 0.37 ac; depth, 

4 ft; estimated capacity, 0.59 AF

39-13998 8/28/1990 33-95394 3/6/1990 1.9
Recreation, Fish, 

Wildlife
NA BLM

39-14507 8/7/1991 33-95394 3/6/1990 1.9
Recreation, Fish, 

Wildlife
NA BLM

87 Jack's Pond None None
Tank located;  mapped area, 0.13; depth, 6 

ft; estimated capacity, 0.31 AF

39-13999 8/28/1990 33-95393 4/6/1990 15
Recreation, Fish, 

Wildlife
NA BLM

39-14506 8/7/1991 33-95393 4/6/1990 15
Recreation, Fish, 

Wildlife
NA BLM

NA

NA

NA

NA

NA

NA

NA

69 Lewis Spring (No.) 33-95388, 33-95383

88 Ernist Pond aka Kingfisher 

Pond
33-95393

86 Fred's Lake 33-95394

NA

NA

Tank located; area mapped, 2.48 ac; depth, 

8 ft; estimated capacity, 7.94  AF
111-23-AAA-001 (629)

111-23-AAA-001 (629)
Tank located; mapped area, 0.74; depth, 8 

ft; estimated capacity, 2.38 AF

111-20-032 (232)

NA

NA

NA
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THIRD AMENDMENT POINT SOURCE ABSTRACTS 1

Basis of ClaimADWR SOC 
NumberSource NameSite ID

89 Unnamed Pond nr Boquillas 39-11232 38-19221 1/4/1982 38-19221 10/1/1957 0.46
Stockwater, 

Wildlife
NA BLM NA 111-20-032 (232)

90 Escapule Pond None None

91 Walnut Dam 39-02616 38-59878 2/4/1980 38-59878 5/10/1969 0.31 Stockwater
DATE NOT ON 

FILE

GOFF, JOSEPH & 

CHARLES
NA 111-20-032 (232)

92 Pond near Contention "?" None

93 Donlevy #4 Pond None None Tank not located at claimed location

94 Pipeline Tank 39-13628 38-94145 4/3/1989 38-94145 4/13/1988 0.21 Stockwater NA BLM
Tank located; mapped area, 0.14 ac, height, 

2.6 ft; estimated capacity, 0.14 AF
112-17-063 (1655)

Notes:
1

2

3

4

5

6

7

NA Not Applicable

SOC 39-11037 states four wells are part of a combined flow claim for 31 gals/min.

United States Third Amended Claim.   BLM's accompanying CD-ROM to "Attachment D" includes an abstract for each of the point sources claimed.    Bolded text indicates the point source claim was field inspected by the Department.

NA

NA

SOC Database records reflect latest amended information; Basis of Claim prefix explanatory -  33's, 4A's are applications for permit to appropriate public water; CWR's are certificated water rights; 36's are statements of claim of right to use public waters; 38's are claims of water right for a stockponds; 55's are for well registrations.

NA

See Attachment A, footnote 3.

See Attachment A, footnote 4.

See Attachment A, footnote 5.

WFRS listed in Attachment A to September 26, 2006 Order, which are associated with point source claims described in Third Amended SOC, Attachment D.  The following WFR's listed in Attachment A are not associated with point source claims:   111-20-065, 111-20-DD-001, 111-24-082, 111-24-CBB-005, 112-17-088, and 112-17-

DCA-010 (see Attachment A, footnote 6).
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CONDITION                        
CLASS

RIPARIAN                                
VEGETATION STREAMFLOW PREVALENCE GROUND WATER                  

DEPTHS

Class 3                                        

Perennial

Stream channel characterized by 

dense and diverse herbaceous 

cover.   Floodplain characterized 

by tall, dense multi-aged 

cottonwood-willow forests and 

woodlands.

Streamflow present in channel 

more than 99 percent of the time.

Maximum ground water depth of 

less than about 8¼ feet.  Annual 

fluctuation in ground water depth 

less than about 1½ feet.

Class 2                                        

Intermittent Wet

Stream channel characterized by 

reduced density of herbaceous 

cover, replaced by Bermuda grass.  

Floodplain characterized by 

ncreased Tasmarisk presence, but 

cottonwood-willow remains 

dominant.

Streamflow present in channel 

between 60 and 99 percent of the 

time.

 Maximum ground water depth 

between about 8¼ and 11 ½ feet.   

Annual fluctuation in ground water 

depth between about 1½ and  3¼ 

feet.

Class 1                                      

Intermittent Dry

Stream channel characterized  by 

Bermuda grass with only sparse 

herbaceous cover.  Floodplain 

characterized by dominant 

Tasmarisk presence.

Streamflow present in channel less 

than 60 percent of the time.

Maximum ground water depth of 

more than 11½ feet.  Annual 

fluctuation in ground water depth 

more than about 3¼ feet.

Notes:

  
1
 Leenhouts, J. M., Stromberg, J.C., and Scott, R.L., eds., 2006, Hydrologic Requirements of and Consumptive Ground-water use by Riparian 

Vegetation along the San Pedro River, Arizona : U.S. Geological Survey Scientific Investigations Report 2005–5163, 154 p.  NOTE:  In our report, this is 

referred to as the USGS Study.  

TABLE 3-8.  USGS (2005)1 RIPARIAN ECOLOGICAL CONDITION CLASSES
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HYDRAULIC STUDY          
SITE LOCATION         
(REACH NAME)

CHANNEL                           
CHARACTERISTICS

REACH                 
LENGTH              
[MILES]

STREAMFLOW DATA SOURCE                                
(NUMBER OF MILES APPLIED)

San Pedro near Lewis Springs 

(Lewis Springs)

Relatively unconfined channel with 

mature vegeation and trrees on 

overbanks elevated 2 or 3 times 

higher than low flow channel.

20.1
USGS at Palominas  (16.8) 

USGS at Charleston  (3.3)

San Pedro downstream from the 

Charleston Bridge             

(Mesquite)

More open channel with mature trees 

along the riparian zone set back a 

distance from the channel.

23.8
USGS at Palominas  (2.3)             

USGS at Charleston  (21.5)

San Pedro upstream of              

the Fairbank Bridge               

(Fairbank)

Wide, most open channel. 26.1
USGS at Palominas  (3.3)             

USGS nr Tombstone  (22.8)

Babocomari within SPRNCA                                

(Babocomari)

Predominately mature riparian 

community bordering the narrow 

stream channel.

6.1

USDA Agricultural Research Service 

flume at ephemeral Walnut Gulch  

(6.1)

Notes:

  
1
 Quantification of Habitat-Flow Requirements for Aquatic Species in the San Pedro River through the San Pedro Riparian National Conservation 

Area,  Miller Ecological Consultants, 2006.  NOTE:  In our report this is referred to as the Aquatic Habitat Study.

TABLE 3-9.  MILLER (20061) HYDRAULIC STUDY SITES FOR DEVELOPING HABITAT VERSUS 
DISCHARGE RELATIONSHIPS
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BLM Claim1
Certificate             

No. 33-901032
Application           

No. 33-957803 BLM Claim4 
Certificate             

No. 33-901032 BLM Claim5 
Application           

No. 33-954876

Acre-Feet Acre-Feet Acre-Feet Acre-Feet Acre-Feet Acre-Feet Acre-Feet
January 250 486 486 1,050 1,199 80 369

February 194 478 478 900 1,127 85 500

March 160 387 387 920 1,162 75 246

April 35 149 149 650 726 50 178

May 12 74 74 430 486 32 123

June 6 36 36 200 250 8 89

July 245 430 430 950 1,168 65 400

August 1,550 430 430 3,100 1,168 200 492

September 180 416 416 830 1,130 60 297

October 18 227 227 500 750 30 184

November 70 214 214 700 809 50 119

December 180 338 338 920 1,051 65 246

Total Median 
Monthly 

Streamflow 2,900 3,666 3,666 11,150 11,026 800 3,243

Median Annual 
Streamflow 15,900 NA NA 28,000 NA 2,015 NA

Notes:

  
5 
Estimated from median annual volume of storm runoff at Walnut Gulch for period of record 1956-1988 and relative monthly magnitudes for San Pedro at Charleston.

  
6
 Monthly volumes listed on application filed October 2, 1990. Source of data reported as weekly measurements from March and June of 1988.

  
2
 Monthly volumes listed on certificate of water right issued April 3, 1992.  Means of median monthly flows at USGS gage for available years during 1931-1983 with corrections omitting peak flows of 1979 

and reduced values for July, August and September.

  
3
 Monthly volumes listed on application filed January 8, 1991.   Means of median monthly flows at USGS gage for available years during 1930-1983 with corrections omitting peak flows of 1979 and reduced 

values for July, August and September.

  
1
 Median monthly flows at USGS gage for period of record 1954-1980.  

TABLE 4-1.  COMPARISON OF QUANTITIES FOR STATE-BASED INSTREAM FLOW RIGHTS TO STREAMFLOW QUANTITIES CLAIMED IN 
THIRD AMENDED SOC

San Pedro River at Palominas San Pedro River at Charleston Babocomari River within SPRNCA

  
4
 Median monthly flows based on period of record 1954-1988.
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Serial Number APN Acquisition Date
1 AZA 025612 104-37-001D 10/18/1991 10/23/1991 5

2 AZA 026600 104-81-006A 05/28/1992 6/12/1992 15

121-35-003 11/09/1992 11/18/1992 9

121-40-002 11/09/1992 7/29/1999 2,453

4 AZA 02731002 121-01-003A 11/09/1992 11/18/1992 9

5 AZA 027317 107-24-010A 12/10/1992 1/25/1993 46

5 AZA 027317 107-24-009B 12/10/1992 12/11/1992 1

107-24-016 08/23/1993 8/25/1993 2

107-24-005 08/23/1993 10/7/1988 -1,781

AZA 02085 (1) 121-28-015 11/15/1993 11/17/1993 2

AZA028085 121-28-019R 11/15/1993 7/29/1999 2,082

AZA 028019 (2) 104-38-002A 03/17/1995 3/27/1995 10

104-38-012C 03/17/1995 3/27/1995 10

104-38-012B 03/17/1995 3/27/1995 10

104-38-013 03/17/1995 3/27/1995 10

AZA 029189 104-70-002 08/21/1995 8/21/1995 0

104-63-002A 08/21/1995 8/21/1995 0

104-70-003 08/21/1995 8/21/1995 0

104-64-011 08/21/1995 8/21/1995 0

121-28-018 11/15/1993 7/29/1999 2,082

121-28-006C 07/22/1999 7/29/1999 7

121-34-003B 07/22/1999 7/22/1999 0

121-28-019P 07/22/1999 7/29/1999 7

11 AZA 031966 104-34-012 02/24/2005 2/24/2005 0

609-28-001B 04/09/2004 4/9/2004 0

609-28-001B 04/09/2004 4/9/2004 0

13 AZA 032142A 609-28-001A 08/30/2004 8/30/2004 0

14 AZA 032145 107-28-004B 06/07/2004 6/22/2004 15

Notes:
 (1) Serial number AZA 02085 should be AZA 028085
 (2) Serial number AZA 028019 should be AZA 029019
 (3) Serial number AZA 028189 should be AZA 029189

12 AZA 032142

ADWR 2010 
Report             

Deed Date

AZA 028189 (3)

7

8
AZA 029019

9

10 AZA 030968

Map Code
BLM 2011 Data

Difference in 
Days (Deed Date 

vs. BLM's 
Acquisition Date)

3 AZA 02731001

6 AZA 027954
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Figure 2-1: San Pedro River 
Streamflow Gages

and BLM Water Level
Monitoring Wells
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Figure 3-1: Trends in Volumes 

of Annual Streamflow for the 

San Pedro River at Palominas 
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Figure 3-2: Trends in Volumes 

of Annual Streamflow for the 

San Pedro River at Charleston 
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Figure 3-3: Trends in Volumes 

of Annual Streamflow for the 

San Pedro River at Tombstone 
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Figure 3-4: Trends in Volumes 

of Annual Streamflow for the 

San Pedro River at Babocomari 
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Figure 3-5: Trends in Volumes 

of Annual Storm Runoff for the 

San Pedro River at 

Walnut Gulch Flume 1 
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Figure 3-6: Trends in Volumes 

of Summer Streamflow for the 

San Pedro River at Charleston 
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Figure 3-7: Maps Showing The 

Pre-Entrenchment Channel and 

Expansion of the Post-

Entrenchment Channel 3.2 km 

North of Hereford Bridge 

(Reproduced from Figure 20 on Page 22 of 

Hereford, 1993)  
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Figure 3-8: Comparison of 

Seasonal Percentages of Annual 

Volumes along the San Pedro 

River in SPRNCA 
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Figure 3-9: Comparison of 

Seasonal Percentages of Annual 

Volumes for Babocomari River 

and Walnut Gulch 
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Figure 3-10: Wells in the Vicinity 
of Palominas #5
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Figure 3-11: Wells in the Vicinity 
of Hereford South
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Figure 3-12: Wells in the Vicinity 
of Hereford North
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Basemap:NAIP 2010 Aerial Imagery

Reproduced from:
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Figure 3-13: Wells in the Vicinity 
of Cottonwood
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Figure 3-14: Wells in the Vicinity 
of Lewis Spring
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Figure 3-15: Wells in the Vicinity 
of Moson Spring
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Figure 3-16: Wells in the Vicinity 
of Boquillas #2
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Figure 3-17: Wells in the Vicinity 
of Boquillas #1
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Figure 3-18: Wells in the Vicinity 
of Summers
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Figure 3-21: Riparian Ecological 

Condition Classes for 14 Reaches and 

Streamflow Presence for June 2002 within 

San Pedro Riparian National Conservation 

Area, Upper San Pedro River Basin, 

Arizona, 

(Reproduced from Figure 42 of USGS SIR 

2005-5163, 2006) 
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Figure 3-22: Depiction of Channel 

Types and Location of Channel 

Types in the Study Area 

(Reproduced from Figure 3 of Miller, 

et. al, 2006) 



33-95487

33-90103

33-95780

33-9578933-95789

0 2 41
Miles ±

Figure 4-1: Instream
Flow Filings
for SPRNCA

May 2012 SPRNCA
Report

Basemap: USGS 1:250,000 Topo with Shaded Relief

Legend
Instream Flow Filings
Application Number

33-90103
33-95487
33-95780
33-95789
SPRNCA Boundary


	Tables.pdf
	Table 3-1.pdf
	3-1

	Table 3-3.pdf
	3-3

	Table 3-2.pdf
	3-2

	Table 5-1.pdf
	5-1

	Table 4-1.pdf
	4-1

	Table 3-9.pdf
	3-9

	Table 3-8.pdf
	3-8

	TABLE 3-7.pdf
	Sheet1

	Table 3-6.pdf
	3-6

	Table 3-5.pdf
	3-5

	Table 3-4.pdf
	3-4



