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CHAPTER 1:  
INTRODUCTION 



CHAPTER 1:  INTRODUCTION 
 

 
 
 
The Arizona Department of Water Resources (“Department” or “ADWR”) 

prepared this supplemental report titled “Supplement to 2014 Subflow Zone Delineation 

Report” (“Supplemental Subflow Report”) at the request of the Court for the Gila River 

General Stream Adjudication (“Gila River Adjudication”).1  Pursuant to A.R.S. 

§§ 45-251 to 264, the Court must determine the nature, extent and relative priority of the 

rights of persons to use waters of the Gila River system and source, which includes all 

appropriable water under state law and water subject to claims based on federal law.  

Appropriable water includes surface water and certain subsurface water known as 

subflow. 

 

 

1.1 2014 SUBFLOW REPORT 

This report supplements a report filed by ADWR on April 1, 2014 entitled 

“Revised Subflow Zone Delineation Report for the San Pedro River Watershed” (“2014 

Subflow Report”).  In the 2014 Subflow Report, ADWR presented information and a 

series of maps that delineate certain hydrogeologic features, known as subflow zones, for 

the San Pedro River, the Babocomari River, and Aravaipa Creek within the San Pedro 

River watershed, which is located within the Gila River system and source. 

 The 2014 Subflow Report is the fifth report that ADWR has prepared since 2002 

related to the identification of subflow zones in the San Pedro River watershed.  In the 

2014 Subflow Report, ADWR described each of the preceding four reports as well as the 

Court decisions related to those reports and the 2014 Subflow Report.  Copies of these 

1 In re the General Adjudication of All Rights to Use Water in the Gila River System and Source, 
W-1, W-2, W-3, W-4 (Consolidated), Contested Case No. 103 (Maricopa County Superior 
Court). 
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Court decisions were provided in Appendix A to the 2014 Subflow Report.  Copies of 

ADWR’s prior reports can be found at ADWR’s web site.2 

Both the 2014 Subflow Report and this Supplemental Subflow Report are based 

on the Court’s October 12, 2012 Order (“2012 Order”) in which the Court directed 

ADWR to revise a subflow zone delineation report that it issued in 2009 (“2009 Subflow 

Report”).  In the 2014 Subflow Report, ADWR described its implementation of the 

Court’s 2012 Order.  That implementation is further explained in this Supplemental 

Subflow Report.   

 

 

1.2 2012 COURT ORDER 

In the 2012 Order, the Court directed ADWR to comply with certain requirements 

in the 2014 Subflow Report.  Although the Court agreed with and adopted certain 

portions of the 2009 Subflow Report and found that the Arizona Geological Survey 

(“AZGS”) had appropriately mapped the surficial geology along the San Pedro River, the 

Court also found that ADWR’s analysis understated the extent of the floodplain because 

it did not take into account the existence of alluvial fans that cover much of the floodplain 

and adjacent basin fill.  2012 Order at p. 2, ¶¶ 6, 9; pp. 3-4 ¶ 19.  The Court stated that the 

revised subflow zone delineation must have the following features: 

 
a. result in a continuous subflow zone;  
 
b. result in a stable geologic feature;  
 
c. include the entire current active channel of each watercourse;  
 
d. include the Historical Composite Active Floodplain (1935-2007) for 

each watercourse;  
 
e. accurately reflect the full extent of the FHA [Floodplain Holocene 

Alluvium]; and 

2 http://www.azwater.gov/AzDWR/SurfaceWater/Adjudications/default.htm. 
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f. to the extent possible, interpret judicial pronouncements in a manner 

consistent with scientific fact. 
 
2012 Order at p. 5, ¶ 2.   
 

In determining what areas to include within the subflow zone, the Court directed 

ADWR to use its professional judgment and consider, “as and to the extent appropriate,” 

a combination of the following: 

 
(a) Arizona Geological Survey mapping to identify the surface exposure of 

the boundary between either bedrock or Pleistocene and Tertiary basin 
fill and Holocene alluvium;3 
 

(b) topographic slope breaks (which may be considered, when appropriate, 
the edge of the subflow zone); 
 

(c) vegetation patterns; and 
 

(d) aerial photographs to determine the boundary between basin fill or 
bedrock and Holocene alluvium where alluvial fans and channel 
deposits are deposited on the floodplain. 

 
Id. at p. 5, ¶ 3.  In order to comply with the 2012 Order, ADWR contracted with AZGS to 

consult on geologic settings and geomorphologic processes applicable to Holocene river 

alluvium, and to conduct investigations of sedimentary relationships at numerous sites 

along the San Pedro River, which ADWR used to delineate the lateral extent of the FHA.  

This process is described in Chapter 2 of the 2014 Subflow Report.   

 The Court also gave ADWR direction on the application of setbacks.  The Court 

directed ADWR to apply them only in those instances where a hydraulic connection 

exists between the subflow zone and the surrounding material.  Id. at p. 5, ¶ 4.  The Court 

stated: 

 

3 “Pleistocene,” “Tertiary,” and “Holocene” are terms of art that refer to certain geologic 
periods of time. 
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When a hydraulic connection exists between the underground flow 
associated with tributary and surface flow of the primary watercourse, the 
following adjustments are permitted: 

 
a. Apply 100-foot setbacks everywhere except for large ephemeral 
streams that have relatively frequent surface and underground flow. 
 
b. Modify the setbacks to include the active river channel. 
 
c. When setbacks cross or where basin fill is adjacent to the active 
channel, continue the subflow zone using the active channel. 
 
d. Evaluate disturbed ground based upon the likely underlying geologic 
unit. 

 

Id. at p. 4, ¶ 22.   
 
Two-hundred (200) foot setback assumptions may not be used in locations 
where thin veneers of tributary alluvium overlie the FHA.  Except at the 
mouths of larger ephemeral streams or washes (those which have relatively 
frequent surface and underground flow), the setbacks shall be one hundred 
(100) feet from the edge of the FHA.  Setback assumptions shall not be 
used in bedrock canyons. 

 

Id. at p. 4, ¶ 21.  As described in Chapter 3 of the 2014 Subflow Report, ADWR 

developed a methodology for applying setbacks that was consistent with the 2012 Order 

and resulted in a continuous subflow zone. 
 

 

1.3 SUPPLEMENTAL SUBFLOW REPORT 

 After ADWR issued the 2014 Subflow Report, several parties filed comments 

and/or objections, which were discussed at a hearing before the Court on November 6, 

2014.  During that hearing, ADWR indicated that it believed that providing additional 

information regarding the analyses presented in the 2014 Subflow Report would be of 

assistance to the Court and the parties.   
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 This Supplemental Subflow Report further explains the analyses that ADWR used 

to implement the 2012 Order.  Chapter 2 of this report describes ADWR’s 

geomorphological inferences that ADWR used to determine the lateral extent of the 

FHA.  Chapter 3 of this report presents segment-by-segment descriptions of procedures 

followed and information used to determine the lateral extent of the FHA, as well as the 

application of setbacks to determine the lateral extent of the subflow zone.  The lateral 

extent of the subflow zone presented in the 2014 Subflow Report has been corrected to 

include the entire Historical Composite Active Floodplain. 

As explained in Chapter 2 of this report, ADWR followed the directives of the 

2012 Order by applying professional judgment to draw the necessary geomorphological 

inferences to determine the lateral extent of the FHA.  “Professional Judgment” refers to 

judgment or opinion made in accordance with sound reasoning.  The type of reasoning 

applied depends on the nature of the problem being solved.  ADWR applied 

geomorphological reasoning based on the mapped geologic landforms of each 

watercourse’s inner valley.  In some locations, ADWR supplemented its 

geomorphological inferences by applying additional geologic or hydrologic reasoning 

based on other available information. 

It is an accepted scientific principle that all geomorphological inferences have an 

inherent limit to their certainty.  ADWR applied procedures intended to maximize 

certainty in determining the lateral extent of the FHA.  ADWR’s procedures are based on 

accepted principles of geology and geomorphology, and are supported by AZGS mapping 

as well as the other factors identified by the Court in the 2012 Order.   

The inherent limit in the certainty of predictions made using the geomorphological 

inferences required to delineate the subflow zones in the San Pedro River watershed have 

been recognized by both the trial court for the Gila River Adjudication and Arizona 

Supreme Court.  Even in 1994, when the trial court first concluded that the “weight of the 

evidence points to the saturated floodplain Holocene alluvium as the most credible 

‘subflow’ zone,” the trial court also noted that there is a frequent lack of data and many 
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assumptions which cannot be fully proven.  See June 30, 1994 Order at p. 58.  The trial 

court stated: 

 
However, there are questions in the mind of this Court after hearing long 
periods of evidence over the last fourteen years.  They are whether the 
quality of geologic or hydrologic opinion, the frequent lack of data, and 
the many assumptions which cannot be fully proven support a 
requirement that the property owner or objectors should have to overcome a 
clear and convincing level of burden of proof. 
 

Id. at pp. 63-64 (emphasis added).4   

Upon review of the trial court’s 1994 Order, the Arizona Supreme Court also 

acknowledged that “defining subflow in any particular area is a relative endeavor.”  The 

Court cautioned that prior court decisions defining subflow should not serve as 

straitjackets that prevent conformance to hydrologic reality, and that the line between 

surface and groundwater is to some extent, artificial and fluid.  The Court stated: 

 

As the groundwater users correctly observe, this court “adopted [Kinney’s] 
narrow definition [of subflow] in Southwest Cotton,” Gila River II, 175 
Ariz. at 390, 857 P.2d at 1244, and again characterized subflow as “a 
narrow concept” in Gila River II.  Id. at 391, 857 P.2d at 1245.  Although 
those abstract, general statements hold true, we also observed in Gila River 
II that variations may affect where the line is drawn between subflow and 
nonappropriable percolating water, “depending on the volume of stream 
flow and other variables.”  Id.  Thus, defining subflow in any particular 
area is a relative endeavor, “not an all-or-nothing proposition.”  Id.  
And, although “the line between surface and groundwater … is, to 
some extent, artificial and fluid,” id. at 392, 857 P.2d at 1246, our 
various descriptions of subflow in Gila River II and Southwest Cotton 
should not serve as a straitjacket that restricts us from reaching in the 
direction of the facts and, so far as possible under those decisions, 
conforming to hydrological reality. 

4 The trial court’s order followed a ten-day evidentiary hearing with testimony from ten 
experts in geology and hydrology, two days traveling almost 600 miles and visiting 13 
sites in the San Pedro River watershed, accompanied by counsel and experts, with a 
supplemental two-day hearing four months later.  And yet, there remained limitations due 
to lack of data that could not be overcome. 
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In re the General Adjudication of All Rights to Use Water in the Gila River System and 

Source, 198 Ariz. 330, 340, 9 P.3d 1069, 1079 (emphasis added, brackets and ellipses in 

original).   

In remarks made at the close of the three-day evidentiary hearing preceding the 

2012 Order, the trial court acknowledged the inherent uncertainty in delineating the 

lateral extents of the FHA and the subflow zones.  The Court stated: 

 
Uncertainty in the delineated lateral extents of the FHA and the 
subflow zone cannot be avoided, but they must be defensible at each 
location. 
 

Transcript of proceedings at pp. 10-17 (emphasis added).  In recognition of these 

limitations, the trial court directed ADWR to use its professional judgment to delineate 

the subflow zones in the San Pedro River watershed. 

In order to delineate the FHA and the subflow zones of the San Pedro River, 

Babocomari River and Aravaipa Creek, ADWR made geomorphologic inferences based 

on scientific reality and professional judgment, which both the trial court and the Arizona 

Supreme Court have recognized are necessary parts of the process.  This Supplemental 

Subflow Report explains in more detail the basis for the inferences that were made.  

Objections to the Supplement Subflow Report are due by April 2, 2015. 

 

1.4 REISSUED REPORT 
 
 This report, initially issued in February 2015, is being reissued in order to correct 

certain computer-generated information described in Chapter 3.  Chapter 3 of the 

February 2015 report described and summarized certain information that was presented 

in Table 3-1 and inset tables on 17 map sheets included in Appendix A.  The information 

presented in the inset tables has been corrected and is now presented in a new Table 3-1 

and summarized in Table 3-2.  The inset tables on the 17 map sheets have been removed.  
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Chapter 3 text has been updated to reflect information contained in the new Tables 3-1 

and 3-2. 
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CHAPTER 2:  ANALYSES USED TO DETERMINE THE LATERAL 
EXTENT OF THE FHA AND SUBFLOW ZONE 

 
 
 
 
2.1 INTRODUCTION 

This chapter expands on descriptions provided in Chapters 2 and 3 of the 2014 

Subflow Report and provides greater explanation of the analyses used by ADWR.  In 

order to comply with the 2012 Order, ADWR determined the lateral extent of the FHA 

using the AZGS geology mapping, applying professional judgment in the form of 

geomorphological reasoning, and to the extent appropriate, considering the factors 

identified in the 2012 Order. 

 

 

2.2  GEOMORPHOLOGICAL REASONING AND INFERENCE 

ADWR contracted with the Arizona Geological Survey (“AZGS”) to obtain 

information that ADWR could use as a basis for applying geomorphological reasoning to 

infer the lateral extent of the FHA.  The information produced by the AZGS is contained 

in a report entitled, Geology and Geomorphology of the San Pedro River.  In this report, 

the AZGS discusses the geologic setting and the geomorphological development and 

evolution within the San Pedro River watershed during the Holocene and Pleistocene 

epochs, including the physical setting of Holocene river deposits within the inner river 

valleys.  This report is summarized in Chapter 2 of the 2014 Subflow Report, and the full 

document is included in Appendix B to the 2014 Subflow Report. 

Based on the AZGS mapping and other factors described in the 2012 Order, 

ADWR used geomorphological reasoning and inference to delineate the lateral extent of 

the FHA.  Such reasoning and inference was necessary due to the scale and complexity of 

the landforms characteristic of the inner river valleys of the San Pedro River watershed.   
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Victor R. Baker,1 renowned geomorphologist and University of Arizona Regents’ 

Professor of Hydrology and Water Resources, explained that geomorphological reasoning 

relies heavily on inference, which reasons from real effects to real causes, eventually 

bringing together facts under a conceptual scheme (hypothesis).  Causative processes are 

inferred retroductively for geomorphological indices, such as landforms and sediments. 

Baker observed that controlled experiments are not possible in much of the Earth 

sciences, including geomorphology, due to the complexity of the system.   

 
Shamos (1995, p. 96) makes the point this way: ... In general, as a science 
matures, it passes first through a purely descriptive stage, then proceeds to 
an experimental stage, and finally, as meaningful patterns are seen to 
emerge, to a theoretical stage, where one usually finds it highly productive 
to use the language of science (mathematics) to describe natural phenomena 
and uncover new knowledge.  Physics and chemistry are already at this 
final stage; biology and Earth science, involving as they do far more 
complex systems, have been slower to mature to this level.   
 

*** 
Controlled experiments, at least for the most interesting phenomena, are not 
possible in much of the Earth sciences, including geomorphology.  Instead 
of the detached objectivity of sterile laboratories, the geomorphologist 
must be concerned with the open problem of the field, in which nature 
is ‘taken as it is.’ 

 

Baker (1996, pp. 59, 80) (emphasis added, ellipses supplied.)  The development and 

evolution of differing geologic landforms over long periods of time are examples of these 

“far more complex systems,” and it is those systems, taken as they are, that ADWR was 

required to analyze to determine the lateral extent of the FHA. 

ADWR applied geomorphological reasoning based on well-understood 

cause-effect relationships and designed certain procedures intended to maximize certainty 

1 Baker, V.R., 1996, Chapter 4 - Hypotheses and Geomorphological Reasoning, The Scientific 
Nature of Geomorphology: Proceedings of the 27th Binghamton Symposium in Geomorphology, 
edited by Bruce L. Rhoads and Colin E. Thorn, pp. 57-85. 
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in determining the lateral extent of the FHA.  ADWR’s approach is rooted in 

fundamental physical processes and allows depositional patterns of the FHA to be 

efficiently inferred at the spatial scale of the landforms shaped by these processes.   

The geomorphological principle of “equifinality” suggests that similar landforms 

might have evolved or developed from different initial conditions in different ways by 

possibly different processes.  A consequence of this principle is that some unavoidable 

limitation in inference and prediction is common to all geomorphological hypotheses 

(Beven, 1996).2  For example, the locations of the lines of contact shown on the geologic 

mapping are limited in accuracy by the AZGS to plus or minus 25, 50, or 250 feet, 

depending on how distinct, gradual or obscured the topographic feature marking the 

transition.  In addition, delineating the lateral extent of the FHA is limited by the 

prevalence of mapped non-FHA alluvium at certain locations.  Inference of the extent of 

this non-FHA alluvium is unavoidable due to lack of information regarding the number 

of potential facts that Baker (1996) described as “presumed to be endless in number and 

bewildering in complexity.”3  These limitations are inherent and cannot be eliminated, 

although they can be reduced through use of geomorphological inferences drawn from 

certain well-conceived cause-effect relationships.   

As directed by the 2012 Order, ADWR exercised professional judgment and drew 

geomorphological inferences from the depositional history of the alluvial deposits in the 

San Pedro River watershed based on accepted principles of geology and geomorphology.  

ADWR delineated the lateral extent of the FHA as a stable geologic feature that includes 

the full extent of known or inferred deposits of FHA.   

 

 

2 Beven, K., Chapter 12 - Equifinality and Uncertainty in Geomorphological Modelling, The 
Scientific Nature of Geomorphology: Proceedings of the 27th Binghamton Symposium in 
Geomorphology, edited by Bruce L. Rhoads and Colin E. Thorn, pp. 289-313. 
3 Baker (1996, p. 58). 
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2.3 DETERMINING THE LATERAL EXTENT OF THE FHA 

ADWR determined the lateral extent of the FHA using the AZGS surface geology 

mapping, geomorphological reasoning based on the eroded form of the pre-Holocene 

bounding topography, and to the extent appropriate, considering certain factors identified 

by the Court in the 2012 Order.  ADWR determined the lateral extent of the FHA in three 

steps, as follows: 

Step 1. Identification of FHA where observed to be deposited directly against 

pre-Holocene bounding topography (Section 2.3.1).  This step applies to 

locations where surface exposures of the FHA are deposited directly against 

pre-Holocene bounding topography and no tributary Holocene alluvium 

(“THA”) deposits are present.  At these locations, ADWR determined the 

lateral extent of the FHA using the AZGS geology mapping alone.     

Step 2. Identification of FHA where river erosion and deposition predominates 

(Section 2.3.2).  This step applies to locations where the lateral extent of the 

FHA is obscured by THA, lateral river erosion and deposition have been the 

predominant processes shaping the pre-Holocene bounding topography, and 

effects of tributary erosion and deposition have been relatively minor.  At 

these locations, ADWR determined the lateral extent of the FHA using the 

AZGS geology mapping coupled with geomorphological reasoning based on 

the width, linearity and degree of crenulation of the pre-Holocene bounding 

topography.     

Step 3. Identification of FHA where tributary erosion and deposition is significant 

(Section 2.3.3).  This step applies to locations where the lateral extent of the 

FHA is obscured by THA, and tributary erosion and deposition have 

significantly shaped the evolved landforms.  At these locations, ADWR 

determined the lateral extent of the FHA using the AZGS geology mapping 

coupled with geomorphological reasoning based on the form and character of 
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the pre-Holocene bounding topography and supplemented with geologic 

and/or hydrologic reasoning based on factors identified by the Court in the 

2012 Order. 

The delineation of the FHA using these three steps is depicted on map sheets in 

Appendix A to this report. 

 

2.3.1 Step 1 - FHA Deposited Against Pre-Holocene Topography 

In this first step, ADWR determined the lateral extent of the FHA at locations 

where surface exposures of the FHA are deposited directly against pre-Holocene 

bounding topography and no THA deposits are present.   

A. ADWR determined that the lateral extent of the FHA coincides with mapped 

lines of contact between FHA and bounding topography; or where the historic 

composite active floodplain (1935-2007) establishes such contact during 

recent history.   

B. These delineations are commonly associated with a distinct topographic 

feature for which the mapped location is estimated to be accurate by the 

AZGS to within 50 feet (+/- 25 feet). 

 
2.3.2 Step 2 - Lateral River Erosion and Deposition Predominates  

In this second step, ADWR determined the lateral extent of the FHA at locations 

where lateral erosion and deposition by the river has been the predominant process while 

tributary erosion and deposition have played a relatively minor role in shaping the 

bounding topography.  These locations commonly exhibit one, both or some combination 

of the following characteristics:   

A. Narrow, well-defined inner valley with linear to curvilinear alignment that 

parallels the general trend of the river course; steep topographic slope breaks 

form the margins of the inner valley with small and narrow tributary valleys; 

and fringes of THA deposits and visible alluvial fans along the margins of the 

inner valley. 
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(1) ADWR reasoned that during the past 10,000 years of the Holocene 

epoch, the river has shaped the bounding topography and deposited 

FHA directly against it.  THA has since been deposited on top and 

buried the FHA.   

(2) ADWR determined that the lateral extent of the FHA coincides with 

AZGS mapped lines of contact between THA and pre-Holocene 

bounding topography.  

(3) ADWR expected some deviations in form and character of the 

bounding topography and determined that the FHA delineation 

smoothly bridges these deviations, when they do occur.  These 

delineations are commonly associated with a distinct topographic 

feature for which the mapped location is estimated to be accurate by 

the AZGS to within 50 feet (+/- 25 feet).  

B. Less narrow and defined inner valley formed by exposures of eroded ridges, 

spines or knobs with linear to curvilinear alignment that parallels the general 

trend of the river course; less steep topographic slope breaks set back in places 

from the margins of the inner valley forming relatively small tributary valleys 

and making the bounding somewhat crenulated. 

(1) ADWR reasoned that during the past 10,000 years of the Holocene 

epoch, the river has shaped and deposited FHA directly against 

much if not all of the bounding topography. 

(2) ADWR reasoned that tributary erosion and deposition has 

contributed to widening the inner valley and eroding pre-Holocene 

bounding topography thereby creating ridges, spines or knobs in the 

bounding deposits. 

(3) ADWR reasoned that during the past 10,000 years of the Holocene 

epoch, alluvium deposited along the margins of the inner valley are 

formed by dynamic interaction between river and tributary processes 

and likely consist of a complex inter-fingering of FHA and THA. 
 2-6 2015 Supplemental 
  Subflow Report  
  (Reissued May 2015) 



(4) ADWR reasoned that there is a potential for a limited extent of 

bounding topography to be buried by only a thin mantle of THA 

deposits along the outer edge of the widened inner valley. 

(5) ADWR reasoned that if tributary erosion and deposition has 

contributed to widening the inner valley and there are eroding ridges, 

spines or knobs in the bounding deposits, then there is a potential 

that a limited extent of bounding topography is buried beneath a thin 

mantle of THA deposits at the outer edge of the widened inner 

valley. 

(6) In order to account for the potential of a limited extent of bounding 

topography buried beneath a thin mantle of THA deposits at the 

outer edge of the widened inner valley, ADWR determined that the 

lateral extent of the FHA should be limited to coincide with a 

smooth line drawn tangent to mapped inward-leading exposures of 

ridges, spines or knobs of the pre-Holocene bounding topography. 

(7) These delineations are most commonly associated with a distinct 

topographic feature for which the mapped location is estimated to be 

accurate by the AZGS to within 50 feet (+/- 25 feet), but in some 

locations the feature may be more gradual for which the mapped 

location is estimated to be accurate by the AZGS to within 100 feet 

(+/- 50 feet). 

  
2.3.3 Step 3 – Tributary Erosion and Deposition is Significant  

In this third and final step, ADWR determined the lateral extent of the FHA at the 

remaining locations where tributary erosion and deposition have significantly contributed 

to the form and character of the inner valley.  At these locations, in addition to the AZGS 

geology mapping coupled with geomorphological reasoning, ADWR reviewed and 

analyzed other available information to supplement ADWR’s determination of the lateral 
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extent of the FHA with additional geologic and hydrologic reasoning.  These locations 

commonly exhibit one, both or some combination of the following characteristics: 

A. The bounding topography has been carved back or embayed from the inner 

valley forming relatively wide tributary valleys and large crenulations in the 

bounding topography surrounded by mantles of THA deposits.  For much of 

the watershed, these locations are minor river segments appearing as small 

gaps in the delineations already completed in the first two steps. 

(1) ADWR reasoned that during the past 10,000 years of the Holocene 

epoch, the river has made substantial lateral incursions and deposited 

FHA into these areas. 

(2) ADWR reasoned that a combination of river and tributary processes 

has embayed or carved the bounding topography back from the inner 

valley and has formed eroded ridges, spines or knobs in the geologic 

deposits that may not be exposed.   

(3) ADWR reasoned that tributary erosion and deposition has incised 

tributary valleys into bounding deposits making the topography 

more crenulated and that deposits within these tributary valleys are 

predominately THA. 

(4) ADWR reasoned that during the past 10,000 years of the Holocene 

epoch, alluvium deposited along the margins of the inner valley are 

formed by dynamic interaction between river and tributary processes 

and likely consist of a complex inter-fingering of FHA and THA. 

(5) ADWR determined that the lateral extent of the FHA extends 

beyond the inner valley but may not fully extend to a smooth line 

drawn tangent to mapped inward-leading exposures of ridges, spines 

or knobs of the pre-Holocene bounding topography. 

(6) ADWR determined that the lateral extent of the FHA transverses 

THA deposits between fixed end-points established by adjacent 
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delineations in Steps 1 and 2.  The lateral extent of the FHA follows 

a path inferred from: (1) location-specific width, linearity and 

crenulation of the bounding deposits; (2) findings of site-

investigations in tributary drainages; (3) width, orientation and 

pattern of adjacent delineations; (4) review of photo-imagery and 

riparian vegetation growth patterns; and (5) analysis of soil lithology 

logs, if available.  

(7) These delineations are most commonly associated with a gradual 

topographic feature for which the mapped location is estimated to be 

accurate by the AZGS to within 100 feet (+/- 50 feet), but in some 

locations the feature may be more obscured for which the mapped 

location is estimated to be accurate by the AZGS to within 500 feet 

(+/- 250 feet). 

B. The bounding topography has been eroded or embayed far back from the inner 

valley and is separated from the FHA deposits by a wide, spatially-complex 

mantle of THA deposits.  These locations cover extensive reaches of the river 

near the Towns of Benson and St. David. 

(1) ADWR reasoned that during the past 10,000 years of the Holocene 

epoch, the river did not directly shape the bounding topography by 

lateral erosion in these areas. 

(2) ADWR reasoned that tributary processes were predominant, eroding 

or embaying the bounding topography far back from the inner 

valley, and forming eroded ridges, spines or knobs in the geologic 

deposits, if any deposits are exposed above the mantle of THA 

deposits.   

(3) ADWR reasoned that tributary erosion and deposition has incised 

wide tributary valleys into bounding deposits making the topography 

more crenulated and that deposits within these tributary valleys are 

predominately THA. 
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(4) ADWR determined that the lateral extent of the FHA extends 

beyond the inner valley but almost certainly does not fully extend to 

a smooth line drawn tangent to mapped inward-leading exposures of 

ridges, spines or knobs of the pre-Holocene bounding topography. 

(5) ADWR further determined that the lateral extent of the FHA 

transverses THA deposits (between fixed end-points established by 

adjacent delineations) following a path inferred from:  (1) location-

specific width, linearity and crenulation of the bounding deposits; 

(2) findings of site-investigations in tributary drainages; (3) width, 

orientation and pattern of adjacent delineations; (4) review of photo-

imagery and riparian vegetation growth patterns and (5) analysis of 

soil lithology logs, selected well driller logs and water levels in 

wells. 

(6) These delineations are commonly associated with an obscured 

topographic feature for which the mapped location is estimated to be 

accurate by the AZGS to within 500 feet (+/- 250 feet). 

 

 

2.4 VERIFICATION OF ADWR’S GEOMORPHOLOGICAL INFERENCES  

The inferences drawn from ADWR’s geomorphological reasoning are verified by 

findings of field geology investigations in the AZGS report entitled, Site Investigation of 

Tributary Drainages to the San Pedro River (“AZGA Site Investigation Report”).  A 

copy of this report is provided in Appendix B-3 to the 2014 Subflow Report.   

The AZGS Site Investigation Report, produced by the same experienced 

geologists who mapped the surface geology, presents stratigraphic interpretations of the 

exposed sedimentary relationships from sites of exposed tributary channel deposits along 

the boundary with the active river.  The investigation included 25 sites located in both the 

upper and Lower San Pedro River valleys, with the majority located in the upper valley 
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where the bounding topography of inner valley is, in general, less well-defined.  ADWR 

accompanied the AZGS during the investigations of 12 sites.  The locations of the sites 

investigated are depicted on the map sheets in Appendix A.   

Tables 2-1A and 2-1B in this Supplemental Subflow Report describe findings at 

the 25 sites investigated along the right and left margins (looking downstream) of the San 

Pedro River.  The number of sites investigated was limited by time and difficulty of 

access in many places.   

The far right column of each table analyzes whether the reported findings support 

or do not support the inferences drawn from ADWR’s geomorphological reasoning.  

Results of the verification analysis can be summarized as follows: 

• Support for ADWR’s inferences is found at 12 sites where exposed alluvial 

deposits are identified as FHA. 

• Consistency with ADWR’s inferences is found at 4 sites where exposed 

alluvial deposits are identified as being consistent with FHA and/or THA. 

• There were inconclusive findings at 9 sites where no observations were made 

due to lack of exposed alluvial deposits. 

At every site where observations could be made, the findings of field 

investigations are consistent with the inferences drawn from ADWR’s reasoning and 

three-quarters of those sites provide direct support for those inferences.  None of the 

investigated site showed findings inconsistent with the geomorphological inferences 

made by ADWR.   

 

 

2.5  ANALYSES OF SOIL LITHOLOGY AND DRILLER’S LOGS  

In compliance with the 2012 Order, ADWR reviewed and analyzed soil lithology 

data from wells and other borings.  The soil lithology data was used to further support 

ADWR’s geomorphological inferences at locations where erosion and deposition by the 

river has predominately shaped the bounding topography (Step 2 from Section 2.3).  
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Where tributary deposition and erosion has been more significant in shaping the 

bounding topography (Step 3 from Section 2.3), available data supplemented geology 

mapping and geomorphological reasoning.  To a limited extent, in the vicinity of four 

river segments, ADWR also analyzed driller’s logs.   

 

2.5.1. Professional-level Lithology Logs 

As described in the 2014 Subflow Report, ADWR utilized information from soil 

lithology logs prepared by individuals trained in soil identification and classification 

techniques.  ADWR distinguished these “professional-level lithology logs” from 

generally less-reliable “driller’s logs” based on either (1) statements of qualification or 

(2) the logged entries indicative of trained individuals.  A listing of 167 professional-level 

lithology logs reviewed by ADWR is provided in Appendix D-1 to the 2014 Subflow 

Report.   

ADWR divided the lithology logs into three groupings based on location and 

mapped geologic deposits, as follows: 

• One-hundred and twenty-four (124) lithology logs at locations mapped as 

FHA (“FHA-Logs”);  

• Twenty-nine (29) lithology logs at locations mapped as THA within the inner 

river valley (“THA-Logs”); and 

• Fourteen (14) lithology logs at locations outside the inner river valley.    

 

ADWR limited its analysis to the groupings of FHA-Logs and THA-Logs, which 

describe similar lithologies common to alluvial deposits that are characterized by inter-

bedded layers of sands, gravels, silts and clays.  However, both sets of logs lacked 

detailed information regarding changes in soil particle angularity and degree of carbonate 

cementation, and therefore could not be used to directly distinguish FHA from THA nor 

Holocene from latest Pleistocene river alluvium at depth.  Typically, basin-fill deposits, 

when encountered were logged as thick deposits of clay described by their red color, 

dense hardness and high plasticity.   
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Tables 2-2A and 2-2B in this Supplemental Subflow Report show results of 

ADWR’s analysis of FHA-Logs for wells drilled in the upper and lower San Pedro River 

valleys, respectively.  In the upper San Pedro River valley, Table 2-2A lists a total of 93 

logs.  Of those, 55 logs show alluvial deposits between 25 and 70 feet thick, 27 logs with 

less than 25 feet, and 11 logs show 70 feet or more.  Only three of the drillings, each with 

more than 70 feet of alluvium, logged the contact with basin-fill deposits.  The remaining 

90 FHA-Logs for wells drilled in the upper San Pedro River valley were stopped short of 

reaching basin-fill and represent minimum thicknesses of alluvium.   

In the lower San Pedro River valley, Table 2-2B lists a total of 31 logs.  Of those, 

16 logs show alluvial deposits less than 25 feet, 9 logs between 25 and 70 feet thick, and 

6 logs with 70 feet or more.  Only two of the drillings, each with more than 70 feet of 

alluvium, logged the contact with basin-fill deposits.  The remaining 29 FHA-Logs for 

wells drilled in the lower San Pedro River valley were stopped short of reaching basin-fill 

and therefore represent minimum alluvial thicknesses. 

Tables 2-3A and 2-3B in this Supplemental Subflow Report show results of 

ADWR’s analysis of THA-Logs drilled in the upper and lower San Pedro River valleys, 

respectively.  In the upper San Pedro River valley, Table 2-3A lists a total of 10 logs.  Of 

these, 5 logs show alluvial deposits between 25 and 70 feet thick, 3 logs with 70 feet or 

more, and 2 logs show less than 25 feet.  Only three of the drillings, two with more than 

70 feet of alluvium and one with 47 feet, logged the contact with basin-fill deposits.  The 

remaining seven THA-Logs for wells drilled in the upper San Pedro River valley were 

stopped short of reaching basin-fill and represent minimum thicknesses of alluvium.   

In the lower San Pedro River valley, Table 2-3B lists a total of 19 logs.  Of these, 

9 logs show alluvial deposits with more than 70 feet of alluvium, 6 logs show between 25 

and 70 feet, and 4 logs less than 25 feet.  Only three of the drillings, each with more than 

70 feet of alluvium, logged the contact with basin-fill deposits.  The remaining 16 
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lithology logs in the lower San Pedro River valley were stopped short of reaching 

basin-fill and therefore represent minimum alluvial thicknesses.4   

The locations of the wells where ADWR analyzed professional-level FHA-Logs 

and THA-Logs are depicted on the map sheets in Appendix A.  Copies of the FHA-Logs 

and THA-Logs are provided in Appendix B.   

 

2.5.2. Well Driller’s Logs 

As described in the 2014 Subflow Report, ADWR also analyzed data from 

selected driller’s logs for wells completed in locations mapped as THA deposits near four 

short segments of the river where the bounding topography is far back from the inner 

valley and separated from the FHA by a wide mantle of THA deposits.  These segments 

are located in the vicinity of river miles 112 to 109, 106 to 104, 99 to 96, and 89 to 86.  

Although the reliability of driller’s logs generally is less than that of professional-level 

lithology logs in determining the lateral extent of the FHA, well driller’s logs are useful 

in certain locations.  A listing of 273 driller logs reviewed by ADWR is provided in 

Appendix D-2 to the 2014 Subflow Report. 

Tables 2-4A through 2-4D in this Supplemental Subflow Report show results of 

ADWR’s analysis of driller’s logs for wells completed in mapped THA deposits in the 

vicinities of river miles 112 to 109, 106 to 104, 99 to 96, and 89 to 86, respectively.   

For river miles 112 to 109, a total of 14 driller logs were identified for wells 

completed in locations mapped as THA.  Table 2-4A lists 13 logs showing 70 feet or 

more, one log with less than 25 feet, and no logs showing alluvial deposits between 25 

and 70 feet thick.  Ten of the drillings, 9 of which had more than 70 feet of alluvium, 

logged the contact with basin-fill deposits.  The remaining 4 logs were stopped short of 

reaching basin-fill and represent minimum thicknesses of alluvium.   

4 For example, THA-Log No. 124 drilled near River Mile 29 shows alluvial deposits to a drilled 
depth of 1,410 feet and no contact with basin-fill deposits. 

 2-14 2015 Supplemental 
  Subflow Report  
  (Reissued May 2015) 

                                                           



For river miles 106 to 104, a total of 100 driller logs were identified for wells 

completed in locations mapped as THA.  Table 2-4B lists 49 logs showing 70 feet or 

more, 29 logs showing alluvial deposits between 25 and 70 feet thick, and 20 logs with 

less than 25 feet.  Two of these driller logs were not legible so the thickness of alluvium 

could not be determined.  A total of 90 of the drillings logged the contact with basin-fill 

deposits.  The remaining eight logs were stopped short of reaching basin-fill and 

represent minimum thicknesses of alluvium.   

For river miles 99 to 96, a total of 40 driller logs were identified for wells 

completed in locations mapped as THA.  Table 2-4C lists 18 logs showing alluvial 

deposits between 25 and 70 feet thick, 14 logs showing 70 feet or more, and 7 logs with 

less than 25 feet.  One of these driller logs was not legible so the thickness of alluvium 

could not be determined.  A total of 25 of the drillings logged the contact with basin-fill 

deposits.  The remaining 14 logs were stopped short of reaching basin-fill and represent 

minimum thicknesses of alluvium.  

For river miles 89 to 86, a total of 21 driller logs were identified for wells 

completed in locations mapped as THA.  Table 2-4D lists 10 logs showing 70 feet or 

more, 6 logs showing alluvial deposits between 25 and 70 feet thick, and 5 logs with less 

than 25 feet.  A total of 18 of the drillings logged the contact with basin-fill deposits.  The 

remaining three logs were stopped short of reaching basin-fill and represent minimum 

thicknesses of alluvium. 

The locations of the wells where ADWR analyzed well driller logs are depicted on 

the map sheets in Appendix C.5  Copies of these logs are provided in Appendix D.   

 

 

5 Well locations in ADWR’s wells registry are described as centroids of 10-acre squares.  If more 
than one well is drilled within the same 10-acre area, they will plot at the same location when 
mapped.  Wells shown on these figures are identified by “Location ID Nos.” listed in Tables 
2-4A through 2-4D, which in some cases identify more than one well.   
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2.6  ANALYSES OF WATER LEVELS IN WELLS  

The depositional history of alluvial deposits can be evaluated through 

consideration of the hydrologic properties for alluvium having different depositional 

histories.  The direction and magnitude of flowing water is related to the gradient in 

potential energy and the resistance to flow provided by the aquifers of porous media.   

In order to identify the flow gradients characteristic of the aquifer-units, ADWR 

analyzed water levels measured at wells along the lowest 32-mile reach of the upper San 

Pedro River valley.  Between river miles 114 and 82, the inner valley is characterized by 

frequent and extensive reaches of the bounding topography separated from the FHA by a 

wide mantle of spatially-complex THA.  In this area there are fewer locations available 

where the general trend of the inner valley and FHA deposits can be inferred directly 

from exposed geologic contacts and the form of the bounding topography (Steps 1 and 2 

from Section 2.3).  This section provides further description of the datasets selected and 

procedures followed by ADWR. 

ADWR reviewed available data and considered several factors in selecting the 

input data, including: 

• Number of wells; 

• Spatial coverage of wells; 

• Duration of time between measurements;  

• Influence of seasonal pumping; and 

• Selection of multiple time-frames. 

Using these factors, ADWR selected the following three datasets based on data collected 

during 1990, 2006, and 1998: 

1. 1990 Dataset:  water levels measured at 75 wells between 11/26/1990 and 

11/29/1990. 

a. 29 FHA-Wells. 

b. 13 THA-Wells on the west side of the river. 

c. 33 THA-Wells on the east side of the river.  
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2. 2006 Dataset:  water levels measured at 53 wells between 11/27/2006 and 

12/14/2006. 

a. 20 FHA-Wells. 

b. 9 THA-Wells on the west side of the river. 

c. 24 THA-Wells on the east side of the river. 

3. 1998 Dataset:  water levels measured at 33 wells between 03/01/1968 and 

04/03/1968. 

a. 12 FHA-Wells. 

b. 3 THA-Wells on the west side of the river. 

c. 18 THA-Wells on the east side of the river.  

In the subflow report prepared by ADWR in 2012, ADWR explains that in some 

locations there are too few measurements; the measurements that do exist are too widely 

spaced; and the flow properties of FHA, THA and latest Pleistocene river alluvium are 

too similar to discern locations of geologic contacts via calculation of flow gradients 

using measured water levels.  For those areas, ADWR used a comparative analysis, 

which is described in the 2014 Subflow Report.   

For each of the three datasets described above, ADWR first calculated the 

effective downstream gradient using best-fit linear regression on the water levels 

measured only in the FHA-Wells.  Statistical measures of the 50, 75 and 95 percent 

confidence intervals were also computed for each regression.  For each dataset, the 

FHA-Well data values were plotted with regression best-fit and confidence interval lines.  

Next, ADWR plotted the THA-Well data values on the best-fit and confidence intervals 

lines derived from the FHA-Wells.  Appendix E to this Supplemental Subflow Report 

provides the following information for the 1990, 2006 and 1968 data analyses, 

respectively: 

• Locations of FHA-Wells and THA-Wells; 

• GWSI Site IDs for FHA-Wells and THA-Wells; 

• Measured water level elevations for FHA-Wells and THA-Wells; 
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• Best-fit regression line with 50%, 75% and 95% confidence intervals based on 

FHA-Well data points, plotted separately with: 

o FHA-Well data points, 

o THA-Well data points on west side of river, and 

o THA-Well data point on east side of river. 

The regression best-fit line represents the overall downstream gradient of the 

saturated FHA predicted using only measurements at wells completed in areas mapped as 

FHA.  The confidence interval lines estimate expected variations in the accuracy of that 

prediction for statistical significance levels of 50, 25 and 5 percent.  By comparing the 

FHA-Well and THA-Well data separately on the identical plots, ADWR was able to 

identify trends in similarities or differences between the frequency and magnitude of 

variation in flow gradients characteristic of the aquifer-units sampled independently by 

wells drilled in areas mapped as FHA versus those drilled in the THA on the west and 

east sides of the river.  Copies of spreadsheets documenting the linear regression analyses 

are provided in Appendix F to this report. 

 

 

2.7  APPLYING SETBACKS TO THE LATERAL EXTENT OF THE FHA TO  
 DELINEATE THE LATERAL EXTENT OF THE SUBFLOW ZONE  

In compliance with the 2012 Order, ADWR delineated the lateral extent of the 

subflow zone by applying certain setbacks to the lateral extent of the FHA using the 

analyses previously described.  The 2014 Subflow Report describes the application of 

setbacks.  ADWR did not apply setbacks at locations where the lateral extent of FHA 

shares a contact with mapped bedrock.  At all other locations, ADWR performed the 

following series of steps: 

1. Draw the 100-foot setback line; 

2. Draw the 200-foot setback line; 
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3. At their confluences with the San Pedro River, project the lateral extents of 

the twelve largest ephemeral tributary drainages inward where they intersect 

both the 100-foot and 200-foot setback lines; 

4. Draw the initial subflow line by following the transitions between the 

100-foot and 200-foot setback lines projected in Step 3;   

5. Truncate the initial subflow line as needed to include every part of the 

Historic Composite Active Floodplain (HCAF); and 

6. Use straight-line transitions to close any gaps at bedrock-lined or truncated 

setbacks.  

Figure 2-1 illustrates the process ADWR used to apply the 100-foot and 200-foot 

setbacks.  Applications of setbacks to determine the lateral extent of the subflow zone are 

described in Chapter 3 of this report.   The delineation of the lateral extent of the subflow 

zone is presented on the map sheets included in Appendix G to this report. 
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CHAPTER 3:  
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FHA AND SUBFLOW ZONE 



CHAPTER 3:  LATERAL EXTENT OF THE FHA AND SUBFLOW ZONE 
 
 
 
 
3.1 INTRODUCTION 

In Chapter 2, ADWR described the analyses that were used to determine the 

lateral extent of the FHA and subflow zone in the San Pedro River watershed.  This 

chapter presents the results of those analyses.   

 

 

3.2 ANALYSES RESULTS FOR FHA DELINEATION 

 Using Steps 1, 2, and 3 described in Chapter 2, ADWR analyzed approximately 

394 miles along the San Pedro River, the Babocomari River, and Aravaipa Creek.  In 

Table 3-1, ADWR lists river segments for three watercourses within the San Pedro River 

watershed and the Steps that were used to analyze those segments for the delineation of 

the lateral extent of FHA.  In Table 3-2, ADWR totals the FHA segment lengths by 

watercourse and calculates the percentage of the total for each Step, which is described 

below. 

ADWR applied Step 1 of its analyses and identified [129.7] miles (33%) where 

FHA deposits touch the bounding pre-Holocene topography.  These are the only locations 

in the watershed where the lateral extent of the FHA is observable on the surface and 

include both river valley sides. 

ADWR applied Step 2 of its analyses and identified [190.2] miles (48%) where the 

lateral extent of the FHA is not observable on the surface, but where ADWR could infer 

the extent of FHA deposits from the development and evolution of landscapes 

represented on the geology maps. 

ADWR applied Step 3 of its analyses and identified [73.7] miles (19%) where the 

lateral extent of the FHA is not observable on the surface, and where ADWR could not 

infer the extent of FHA deposits from the development and evolution of landscapes 
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represented on the geology maps.  As part of the Step 3 analysis, ADWR used the fixed 

end-points and end-slopes from adjacent locations of FHA deposits that were delineated 

in Steps 1 and 2 and examined other available data and information, which is described in 

Chapter 2. 

Table 3-2 demonstrates that approximately 81% of the lateral extent of FHA for 

all three watercourses was delineated in either Step 1 (33%) or Step 2 (48%).  ADWR 

delineated the remaining 19% of the lateral extent of FHA using Step 3. 

 

3.3 PRESENTATION OF THE LATERAL EXTENT OF THE FHA 

ADWR’s delineations of the lateral extent of the FHA are presented in 17 FHA 

map sheets covering the watershed as follows: 

• FHA Map Sheet No. 1 (San Pedro River Miles 157 to 143); 

• FHA Map Sheet No. 2 (San Pedro River Miles 143 to 131); 

• FHA Map Sheet No. 3 (San Pedro River Miles 131 to 118); 

• FHA Map Sheet No. 4 (San Pedro River Miles 118 to 104); 

• FHA Map Sheet No. 5 (San Pedro River Miles 104 to 91); 

• FHA Map Sheet No. 6 (San Pedro River Miles 91 to 77); 

• FHA Map Sheet No. 7 (San Pedro River Miles 77 to 63); 

• FHA Map Sheet No. 8 (San Pedro River Miles 63 to 50); 

• FHA Map Sheet No. 9 (San Pedro River Miles 50 to 37); 

• FHA Map Sheet No. 10 (San Pedro River Miles 37 to 24); 

• FHA Map Sheet No. 11 (San Pedro River Miles 24 to 11); 

• FHA Map Sheet No. 12 (San Pedro River Miles 11 to 0); 

• FHA Map Sheet No. 13 (Aravaipa Creek Miles 37 to 26); 

• FHA Map Sheet No. 14 (Aravaipa Creek Miles 26 to 8); 

• FHA Map Sheet No. 15 (Aravaipa Creek Miles 8 to 0); 

• FHA Map Sheet No. 16 (Babocomari River Miles 22 to 7); and 

• FHA Map Sheet No. 17 (Babocomari River Miles 7 to 0). 
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Appendix A provides ANSI D1 map sheets with information and data displayed at 

a resolution of 1:24,000 for each of the 17 FHA map sheets. Each FHA Map Sheet 

displays the following information, as applicable: 

• Segments of the FHA lines color-coded to identify locations where the FHA 

determinations were completed in Steps 1 (green), 2 (red) or 3 (yellow).   

• 2010 National Agriculture Imagery Program (NAIP) photo-imagery; 

• 2009 AZGS geology mapping; 

• 2011 ADWR historical composite active floodplain (1935-2007) (HCAF); 

• 2014 AZGS tributary investigation sites; 

• U.S. Fish & Wildlife Service riparian vegetation growth data for 

cottonwood/willow trees and mesquite/salt cedar trees; and 

• The locations of wells drilled in locations mapped as FHA or THA within the 

inner river valley that have professional-level soil lithology logs. 

An example of one of the FHA Map Sheets is presented in Figure 3-1 for illustrative 

purposes. 

Additional information is presented on map sheets in Appendix C and Appendix 

E.  Appendix C provides ANSI D sheets with information and data for the driller logs 

mapped as THA within the inner valley between San Pedro River miles 112 to 86 as 

described in Section 2.5.2.  Appendix E provides ANSI D sheets with information and 

data for water levels in wells between San Pedro River miles 114 to 82 as described in 

Section 2.6. 

 

3.4 PRESENTATION OF THE LATERAL EXTENT OF THE SUBFLOW  
 ZONE 

Appendix G also provides ANSI D sheets with information and data for the 

subflow zone displayed at a resolution of 1:24,000 for each of the 17 map sheets.  Each 

Subflow Zone Map Sheet displays the following information, as applicable: 

1 22 inches x 34 inches. 
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• Lateral extent of the FHA based on the FHA Map Sheets (black); 

• 2010 NAIP Photo-Imagery; 

• 2009 AZGS geology mapping; 

• 2011 ADWR HCAF; 

• Large tributary drainages where 200-foot setbacks were applied; and 

• Lateral extent of the subflow zone (red). 

An example of one of the Subflow Zone Map Sheets is presented in Figure 3-2 for 

illustrative purposes.   

The subflow zone presented on the Subflow Zone Map Sheets reflects corrections 

made by ADWR at locations where certain areas of the HCAF were unintentionally 

excluded in the 2014 Subflow Report.  This process, as well as the process of applying 

setbacks, resulted in some angular reaches in the subflow zone, which could be smoothed 

out in future mapping.   

 

 

3.5 SUMMARY 

 In the majority of the locations, ADWR was able to rely solely on AZGS geology 

mapping and reasoning based on that mapping to identify FHA deposits (Steps 1 and 2).  

In the remaining areas, ADWR used its professional judgment in interpreting other 

available information and data (Step 3).  This process involved geomorphological 

reasoning and inference, which by their nature had inherent limitations due to the 

complexity of landforms in the San Pedro River watershed.   
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TABLE 2-1A:  
TRIBUTARY DRAINAGE 

SITE INVESTIGATION 
VERIFICATION RESULTS 

ALONG RIGHT MARGIN OF 
SRP INNER VALLEY, 

LOOKING DOWNSTREAM 
(EAST) 



Table 2-1A. Tributary Drainage Site Investigation Verification Results Along Right Margin of SPR Inner Valley, Looking Downstream (East)

 2015 Supplemental
Subflow Report

(Reissued May 2015)

Sub-
watershed

River 
Segment

River 
Mile

AZGS Site 
No.

AZGS Notes Verification Result

153 1

It seems clear the Holocene San Pedro eroded into older deposits as far from the modern channel as 
the topographic expression of basin fill bluffs lining the east side of the modern San Pedro trough. 
Today the river is incised into its own Holocene floodplain deposits but earlier in the Holocene the 
active channel carved a path through basin fill alluvium at this location. Recent archaeological studies 
(Ballenger, 2010) indicate all exposed sediment in Palominas Arroyo may be Holocene in age. 
Holocene San Pedro deposits exposed in Palominas Arroyo are located as much as 2,200 ft outside 
mapped Holocene river deposits on AZGS surficial maps.  Because this location corresponds with the 
topographic surface expression of nearby basin fill deposits which predate the Holocene San Pedro 
River it is likely this exposure offers the best known example of otherwise buried Holocene San Pedro 
channel deposits adjacent to basin fill bluffs outside the modern channel.

Support

148.5 2
The arroyo was not well incised, exposing only the uppermost few feet of tributary alluvium. No 
exposures of underlying sedimentary relationships were observed. No observations were made at this 
location due to lack of exposure.

Inconclusive

148 3 No observations were made at this location due to lack of exposure. Inconclusive
147 5 No observations were made at this location due to lack of exposure. Inconclusive

143 - 131 136 10 No observations were made at this location due to lack of exposure. Inconclusive

121.5 11

The well sorted, finer-grained beds resemble deposits commonly associated with Holocene San Pedro 
River floodplain deposition. It is also possible that the fine grained beds may be attributed to 
reworking of fine grained basin fill alluvium by Walnut Gulch. Because either mode of deposition could 
result in fine-grained deposition at this location, the origin of the fine grained layers cannot be 
conclusively determined based on field examination of these exposures.

Consistent

119 12
No observations were made at this location due to a lack of exposure of San Pedro and tributary 
sedimentary relationships at the surface.

Inconclusive

112 14

The lower, well-sorted, fine-grained alluvium resembles deposits commonly associated with Holocene 
San Pedro River floodplain deposition. It is also possible that the fine grained beds may be attributed 
to reworking of fine grained basin fill alluvium by Clifford Wash. Well-eroded basin fill hills are located 
upstream along Clifford Wash to the east. Because either mode of deposition could result in fine-
grained deposition at this location, the origin of the fine grained layers cannot be conclusively 
determined based on field examination of these exposures.

Consistent

108 15
Exposures of San Pedro deposits extend upstream in the arroyo for approximately 20-30 ft where they 
become buried. Upstream of this point the exposed deposits consist entirely of tributary alluvium.

Support

107 16
In this location, close to the mapped boundary of the toe of tributary fans overlying fine grained 
Holocene San Pedro River deposits, it seems reasonable to associate the finer grained layers with 
dominant deposition by the San Pedro River.

Support

118 - 104 105 18

The uppermost very poorly sorted deposits are interpreted to be derived from prograding tributary 
alluvial fans. These deposits overlie possible interbedded deposits of tributary and river alluvium. The 
finer grained interbeds could also have been deposited by lower energy splays or sheetflow in a 
distributary alluvial fan environment. The lowermost fine-grained, well-sorted deposits resemble 
deposits commonly associated with Holocene San Pedro River floodplain deposition. It is also possible 
that the fine grained beds may be attributed to reworking of fine grained basin fill alluvium by local 
drainages. Well-eroded basin fill hills are located upstream along the unnamed arroyo to the east. 
Because either mode of deposition could result in fine-grained deposition at this location, the origin of 
the fine grained layers cannot be conclusively determined based on field examination of these 
exposures.

Consistent

104 -91 99.5 22

The finer grained, well sorted, banded alluvial deposits present below the angular clast-bearing deposit 
may have been deposited by low energy distal fan deposition. These deposits also resemble fine 
grained river floodplain deposits but the position in the landscape and proximity to tall, well-dissected 
basin fill bluffs to the east which provide a continuous source of fine-grained sediment suggest these 
deposits were more likely emplaced in a tributary channel or fan environment. Although, because 
either mode of deposition could result in fine-grained deposition at this location, the origin of the fine 
grained layers cannot be conclusively determined based on field examination of these exposures.

Consistent

69.5 29

Although AZGS surficial mapping depicts tributary fan alluvium throughout this area at the surface, this 
exposure exhibits interfingering and concurrent deposition of Teran Wash and San Pedro River 
sediment in an aggrading distal fan/river floodplain environment up to 425 ft farther from the river 
than depicted on AZGS maps.

Support

66 30
Holocene river alluvium is exposed in the banks of Hot Springs Wash up to 350 ft outside the boundary 
depicted on AZGS surficial geologic maps.

Support

37 - 24 32 35
Holocene river alluvium is exposed in arroyo walls of James Wash up to 600 ft outside mapped 
boundaries of Holocene River alluvium on AZGS surficial geologic maps.

Support

157 - 143

131 - 118

Lower San 
Pedro

77 - 63

118 - 104

Upper San 
Pedro
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Table 2-1B. Tributary Drainage Site Investigation Verification Results Along Left Margin of SPR Inner Valley, Looking Downstream (West)

 2015 Supplemental 
Subflow Report

(Reissued May 2015)

Sub-
watershed

River 
Segment

River 
Mile

Site ID No. AZGS Notes Verification Result

148 4 No observations were made at these locations due to lack of exposure. Inconclusive

143 6

The poorly sorted alluvium containing calcium carbonate nodules is interpreted as tributary alluvium 
composed mainly of reworked basin fill sediments. This deposit overlies a much better sorted, fine-
grained deposit consistent with floodplain deposition by the San Pedro River. These exposures of fine 
grained floodplain alluvium are located up to 300 ft outside the mapped boundary of Holocene river 
alluvium on AZGS surficial maps. These fine-grained San Pedro deposits become buried a short 
distance upstream and are no longer exposed in the arroyo wall so the maximum lateral extent of 
these deposits is not visible.

Support

141.5 7

The poorly sorted alluvium containing angular clasts and abundant calcium carbonate nodules is 
interpreted to be tributary alluvium dominantly composed of reworked basin fill sediment. These 
tributary deposits overlie a much better sorted, fine-grained deposit consistent with floodplain 
deposition by the San Pedro River. The gray soil layers in the floodplain alluvium are apparent in other 
exposures of San Pedro floodplain and channel deposits to the south (Site 6) and may reflect a period 
of regional landscape stability along the San Pedro River prior to burial by progradation of tributary 
alluvial fans. These exposures of fine grained floodplain alluvium are located up to 175 ft outside the 
mapped boundary of Holocene river alluvium on AZGS surficial maps. These fine-grained San Pedro 
deposits become buried a short distance upstream and are no longer exposed in the arroyo wall so the 
maximum lateral extent of these deposits is not visible.

Support

140.5 8 No observations were made due to lack of exposure and difficulty of access. Inconclusive

118 - 104 112 13

The poorly sorted beds containing angular to sub angular clasts are interpreted to be tributary alluvial 
deposits while the well-sorted, fine-grained alluvium strongly resembles floodplain deposits exposed in 
the channel walls of the San Pedro to the east. The uppermost layer at the top of the sequence exhibits 
little to no soil development and appears to have been deposited recently, probably in historical times 
prior to widespread incision along the San Pedro River. Deposits exposed along California Wash record 
alternating deposition of Holocene tributary and San Pedro River alluvium prior to deposition of young 
prograding tributary fan alluvium at the surface (uppermost unit). These exposures of Holocene San 
Pedro River alluvium are located up to 275 ft outside mapped deposits of Holocene river alluvium on 
AZGS surficial geologic maps.

Support

104 - 91 96 23

Laterally continuous exposures of multiple buried soils indicate punctuated landscape stability 
sufficient for soil development throughout a period of net aggradation in the Holocene. Widespread 
fine-grained deposition could have been achieved by broad, repeated, low energy floodplain 
deposition by the San Pedro. Coarser, poorly sorted tributary piedmont deposits overlying these fine-
grained beds later prograded across these extensive floodplain deposits. This process repeated 
through time resulting in the alternating fine-coarse interbedding with soil development exposed in 
the arroyo today. It is possible the fine grained beds could also have been deposited by lower energy 
distal tributary fan progradation but the uniform particle size, excellent sorting, and laterally 
continuous buried soil layers seem more likely to result from widespread, low energy floodplain 
deposition by the San Pedro River. Probable Holocene river floodplain deposits are exposed in this 
arroyo up to 2,600 ft outside the mapped surficial boundary of Holocene river alluvium on AZGS 
geologic maps.

Support

89.5 25

The poorly sorted alluvium with angular gravels exposed at the top of the arroyo wall is interpreted as 
tributary channel and fan deposits. These deposits overlie finer-grained, well-sorted sandy to silty 
alluvium with well-rounded cobble lenses representing Holocene San Pedro floodplain and channel 
deposits with discontinuous tributary alluvial interbeds resulting from interfingering tributary and river 
deposition at this location in the Holocene. The buried soil near the top of the fine unit indicated a 
period of landscape stability occurred prior to latest Holocene fan progradation atop Holocene river 
floodplain deposits. The tributary sand to gravel cap becomes noticeably thinner near the modern San 
Pedro channel, indicating thinning tributary fan deposition atop laterally extensive and thick Holocene 
San Pedro floodplain deposits. Holocene river floodplain deposits are exposed in this arroyo up to 820 
ft outside the mapped surficial boundary of Holocene river alluvium on AZGS geologic maps.

Support

89.5 26

The same interpretations described for photo SPR89.5W_A are applicable here although fewer poorly 
sorted tributary channel interbeds are present within the predominantly well-sorted fine-grained river 
floodplain deposits. This trend indicates increasing dominance of deposition by the San Pedro nearer 
the modern channel. Most of the tributary alluvium evident at this location is the thinning alluvial 
deposit at the top of the exposure. The vast majority of sediment exposed in cross section here is 
interpreted as Holocene river deposits while surficial mapping shows this area as Holocene tributary 
(Qy2) deposits. The surface is dominated by tributary alluvium at this location which is depicted in 
surficial AZGS geologic mapping yet it seems clear Holocene river deposits extends farther from the 
river in the subsurface than the surficial maps indicate.

Support

79 27 No observations were made at this location due to lack of exposure of sedimentary relationships. Inconclusive

37 - 24 32.5 34 No observations were made at this location due to lack of sedimentary exposures. Inconclusive

157 - 143

91 - 77

Lower San 
Pedro

143 - 131

Upper San 
Pedro
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Table 2-2A. Upper San Pedro Watershed Professional-level Lithology Logs in Mapped FHA

 2015 Supplemental 
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
155 1 55- 588973 18
155 2 55- 588975 20
154 3 55- 588968 73
154 4 55- 588969 37
154 5 55- 588970 34
154 6 55- 588971 34
154 7 55- 588972 21
154 8 55- 588974 16
153 10 40
153 11 32
153 12 Test Hole 3 19
153 13 27
153 14 27
153 15 38
150 16 55- 588965 20
150 17 55- 588966 20
150 18 55- 588967 19
148 19 50
148 20 60
148 21 60
148 22 50
147 23 55- 522010 9
146 24 55- 588950 28
146 25 55- 588951 59
146 26 55- 588952 12
146 27 55- 588953 24
146 28 55- 588954 20
146 29 55- 588955 27
146 30 40
146 31 63
146 32 65
143 34 55- 588962 15.5
143 35 55- 588963 18.5
143 36 55- 588964 16
140 37 55- 588943 24
140 38 55- 588944 68
140 39 55- 588945 58
137 40 55- 219444 125
137 42 55- 588947 23
137 43 60
137 44 40
137 45 34
137 46 41
137 47 41
137 48 47
135 49 58
135 50 40
135 51 40
135 52 40
135 53 41
135 54 120
132 56 55- 588930 26.5
132 57 55- 588931 12
132 58 55- 588932 22
132 59 55- 588933 33
132 60 55- 588934 21

5LS
6LS
LS-A

Hereford No. 2
Hereford No. 3

143 - 131

Test Hole 1
Test Hole 2
Test Hole 3
Test Hole 4
Test Hole 5
Test Hole 6

1LS
2LS
4LS

Thickness Alluvium [ft]

157 -143

Test Hole 1
Test Hole 2

Test Hole 4
Test Hole 5

Hereford No. 1

River 
Segment River Mile Log No.1 Log Indentifier2

Test Hole 6

B-1
B-2
B-3
B-4



Table 2-2A. Upper San Pedro Watershed Professional-level Lithology Logs in Mapped FHA

 2015 Supplemental 
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70

Thickness Alluvium [ft]

 

River 
Segment River Mile Log No.1 Log Indentifier2

131 61 32
131 62 60
131 63 32
131 65 Boring CH-A 135
131 66 Boring CH-B 115
131 67 Boring CH-C 90
127 68 55- 590131 40
127 69 55- 590132 30
127 70 55- 590133 40
126 71 55- 588936 13
124 72 55- 588958 14.33
124 74 55- 590606 15.5
121 76 55- 590609 25
117 77 55- 588956 20
117 78 55- 588957 16
106 88 55- 579872 1303

106 89 55- 579874 1603

106 90 55- 579877 1303

104 92 50
104 93 50
104 94 36
104 95 34
104 96 No. 5 21
104 97 44
104 98 52
104 99 36
101 100 55- 215011 70
99 102 60
99 103 60
99 104 30
99 105 5WB 118
99 106 30
99 107 60
99 108 30
99 109 60
99 110 108

91 - 77 83 111 55- 215009 70
1 2014 Subflow Report Appendix D-1 
2  Well Registration Number or other Indentifier
3 Contact with Basin-fill logged at base of alluvial deposits

No. 1

118 - 104

104 - 91

No. 1
No. 1A
No. 2
No. 4

No. 6
No. 7
No. 8

1WB

No. 5

2AEB
2EB

7EB
No. 2A
No. 7

131 - 118

Boring 3CH
Boring 4CH
Boring 5CH
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Table 2-2B. Lower San Pedro Watershed Professional-level Lithology Logs in Mapped FHA

 2015 Supplemental 
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
37 - 24 32 117 55- 530124 803

14 128 55- 912804 30
14 129 55- 912807 185
13 130 55- 912805 1253

13 131 55- 912806 30
13 132 55- 912838 35
11 133 55- 912835 25
11 134 55- 912836 90
11 135 55- 912837 30
6 138 55- 569977 18
6 139 55- 569978 27
6 140 55- 569984 18
6 141 55- 569986 17
6 142 55- 569990 15
6 143 55- 570118 81
6 144 55- 570461 15
6 145 55- 570462 10
6 146 55- 570463 15
6 147 55- 570464 15
6 148 55- 570465 16
5 152 55- 569982 22
4 157 55- 569983 20
4 158 55- 569987 21
4 160 55- 569991 32
2 161 55- 569968 50
2 162 55- 569988 28
2 163 55- 569992 37
1 164 55- 569974 20
1 165 55- 570466 10
1 166 55- 570467 10
0 167 55- 541149 125

1 2014 Subflow Report Appendix D-1 
2  Well Registration Number or other indentifier
3 Contact with Basin-fill logged at base of alluvial deposits

Thickness Alluvium [ft]

24 - 11

11 - 0.0

River 
Segment

River Mile Log No.1 Log Indentifier2
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TABLE 2-3A. UPPER SAN PEDRO WATERSHED PROFESSIONAL-LEVEL LITHOLOGY LOGS
 IN MAPPED THA

 2015 Supplemental
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
153 9 55- 588939 50
143 33 55- 588961 31
137 41 55- 588946 24

135 55 130

131 - 118 122 75 55- 588929 473

114 79 55- 588940 37

112 80 883

106 87 55- 213889 88.53

105 91 55- 579875 11
104 - 91 99 101 55- 911548 30

1 2014 Subflow Report Appendix D-1 
2  Well Registration Number or other Indentifier
3 Contact with Basin-fill logged at base of alluvial deposits

Thickness Alluvium [ft]

157 - 143

143 - 131 Lewis Springs 
Bridge (LS-B)

118 -104
Saint David 
Test Hole

River 
Segment

River Mile Log No.1 Log Indentifier2
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TABLE 2-3B. LOWER SAN PEDRO WATERSHED PROFESSIONAL-LEVEL 
LITHOLOGY LOGS IN MAPPED THA

 2015 Supplemental
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
50 - 37 38 112 55- 912839 90

34 114 55- 909430 1053

34 115 55- 909431 1053

34 116 55- 909432 1053

31 119 55- 557296 250
29 124 55- 624620 1410
24 125 55- 528575 75
24 126 55- 528576 78
24 127 55- 528577 78
6 136 55- 569971 40
6 137 55- 569976 20
5 149 55- 569970 53
5 150 55- 569980 30
5 151 55- 569981 27
5 153 55- 569985 22
5 154 55- 569993 35
4 155 55- 569973 52
4 156 55- 569979 25
4 159 55- 569989 25

1 2014 Subflow Report Appendix D-1 
2  Well Registration Number or other Indentifier
3 Contact with Basin-fill logged at base of alluvial deposits

Thickness Alluvium [ft]

37 - 24

11 - 0.0

River 
Segment

River Mile Log No.1 Log Indentifier2
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Table 2-4a. Driller Lithology Logs in Mapped THA between 
San Pedro River Miles 112 to 109

 2015 Supplemental
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70

253 123 55- 523768 03

254 124 55- 501888 1073

255 125 1603

256 55- 505837 1003

257 1403

258 55- 610357 5203

259 55- 501646 1253

260 55- 503187 1463

262 128 55- 557667 360

263 129 55- 208281 320

267 130 100

268 131 55- 623663 1003

270 132 1023

271 133 55- 609171 100
1 2014 Subflow Report Appendix D-2
2  Well Registration Number or other Indentifier
3 Contact with Basin-fill logged at base of alluvial deposits

Thickness Alluvium [ft]

118 - 104

D18021028AAC

126 D18021028ABA

127

D18021033CAD

D-18-21 28DBD3

River 
Segment Log No.1 Location ID 

No. Log Indentifier2
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Table 2-4B. Driller Lithology Logs in Mapped THA between San Pedro River Miles 106 to 104

 2015 Supplemental
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
1 47 283

2 48 55- 637519 413

3 49 55- 217844 453

4 55- 646492 853

5 55- 214953 303

6 55- 545449 1053

7 55- 545451 1353

8 52 55- 508401 1403

9 55- 200246 613

10 55- 205946 183

11 54 55- 578675 1203

12 55 55- 085110 23

13 56 55- 544251 1603

14 55- 204222 303

15 55- 805150 23

16 58 55- 518592 109
17 55- 204536 1253

18 55- 553774 653

19 60 55- 215849 1253

135 61 653

136 62 55- 594823 1533

137 63 55- 217960 203

138 64 55- 220929 1333

139 65 55- 594574 1353

140 66 55- 642081 853

141 67
142 68 55- 505755 1403

143 69 55- 607860 1323

144 70 55- 611467 653

145 71 1083

146 72 55- 607858 1253

147 73 1003

148 74 803

153 75 55- 558877 03

149 55- 906201 213

154 55- 542381 03

155 55- 214791 453

156 55- 542260 1453

157 55- 556575 553

158 78 55- 611425 903

159 79 55- 512182 1303

160 80 55- 205876 693

Log Not Legible

D-17-21 31DCC

River 
Segment Log No.1 Location ID 

No. Log Indentifier2 Thickness Alluvium [ft]

D17020035DCB

50

51

53

57

59

D17021032DCC

D-17-21 32CCD3
D-17-21 32CDC1

76

77

91 - 104    
and           

104 - 118



Table 2-4B. Driller Lithology Logs in Mapped THA between San Pedro River Miles 106 to 104

 2015 Supplemental
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
River 

Segment Log No.1 Location ID 
No. Log Indentifier2 Thickness Alluvium [ft]

      
           

  

161 81 55- 520286 203

162 55- 520285 1203

163 55- 520248 203

164 83 55- 213248 713

165 84 55- 572047 263

168 85 55- 537790 253

169 55- 569101 303

170 55- 568461 03

171 55- 502962 03

172 55- 539559 303

173 33

174 88 55- 602193 953

175 89 153

176 90 55- 532134 453

177 753

178 215
179 92 55- 547720 20
180 93
181 55- 538522 853

182 55- 503019 1303

183 603

184 55- 532133 453

185 55- 594360 453

186 55- 206932 1213

187 97 03

188 55- 596097 1123

189 55- 576951 1203

191 99 55- 200763 1203

194 100 55- 524041 1403

197 101 55- 577270 1103

207 55- 530042 1803

208 55- 204298 663

209 55- 530043 1203

210 103 55- 528021 40
211 55- 594007 663

212 55- 528022 623

213 55- 528008 53
214 55- 528009 62
215 55- 579875 113

221 106 55- 527753 20.53

222 107 55- 503725 1153

223 108 403

224 258
225 403

104

105

82

87
D18021004CCC

D18021005ABA

91 D18021005BA0
D18021005BA0

86

Log Not Legible

94

95 D18021005DDD

96
91 - 104    

and           
104 - 118

109 D18021008AAA
D18021008AAA

D18021008AA0

D18021005CAA

D18021006AAD

98

102



Table 2-4B. Driller Lithology Logs in Mapped THA between San Pedro River Miles 106 to 104

 2015 Supplemental
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
River 

Segment Log No.1 Location ID 
No. Log Indentifier2 Thickness Alluvium [ft]

      
           

  

226 110 55- 503968 653

227 55- 514443 723

228 55- 580914 1053

229 112 55- 612032 1053

234 113 55- 542261 1133

235 114 1143

236 115 55- 625589 503

237 116 55- 632942 03

238 117 55- 633154 853

239 118 1043

240 119 99
241 120 55- 513537 240
249 121 55- 513988 83

250 122 3153

1 2014 Subflow Report Appendix D-2
2  Well Registration Number or other Indentifier
3 Contact with Basin-fill logged at base of alluvial deposits

91 - 104    
and           

104 - 118

D-18-21 06ADA3

D-18-21 09BBB1

111

D-18-20 01BBA

D-18-21 06ADA3
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Table 2-4C. Driller Lithology Logs in Mapped THA between San Pedro River Miles 99 to 96

 2015 Supplemental
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
35 18 55- 202860 503

36 19 55- 549707 203

37 20 883

38 55- 564240 03

39 55- 572156 243

44 22 55- 627407 153

46 23 55- 513059 383

47 24 03

48 25 55- 644365 853

52 26 55- 617948 1003

67 27 503

68 28 1243

69 55- 588497 40
70 55- 588498 40
71 55- 588499 40
72 55- 546393 30
73 55- 546394 40
74 55- 546395 46
75 55- 546396 49
76 55- 546392 50
77 55- 551634 45
78 55- 551635 45
79 55- 570165 50
80 30
81 31 55- 217753 1603

85 32 983

90 33 55- 501466 23

91 34 55- 622190 153

92 35 55- 600743 803

95 36 753

96 37 603

97 38 653

98 39 1503

99 40 55- 610353 123
100 41 1123

101 42 55- 530046 120
103 43 55- 521867 503

104 44 55- 506220 503

108 45 127
110 46 55- 515181 903

1 2014 Subflow Report Appendix D-2
2  Well Registration Number or other Indentifier
3 Contact with Basin-fill logged at base of alluvial deposits

Thickness Alluvium [ft]

104 - 91

D17020002BCA

21

D17020004DAA

D17020010D00

D17020015AA0

River 
Segment Log No.1 Location ID 

No. Log Indentifier2

D17020010DD0

29

D17020011ABA Log Not Legible

D17020011DDD

D-17-20 02ACC
D-17-20 02BAA

D-17-20 02BAD1

D-17-20 03AAD

D-17-20 11ACD



 

  

TABLE 2-4D:  
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Table 2-4D. Driller Lithology Logs in Mapped THA between 
San Pedro River Miles 89 to 86

 2015 Supplemental
Subflow Report

(Reissued May 2015)

≤ 25 25-70  ≥ 70
1 1 55- 641754 1803

2 2 55- 502650 1503

3 55- 503013 1153

4 55- 520514 703

5 503

6 4 55- 532685 510
7 5 55- 548257 03

9 55- 600470 1253

10 55- 600473 583

11 7 55- 617962 124
12 8 55- 600471 115
14 9 55- 556314 503

15 55- 568894 133

16 55- 597667 93

17 11 55- 565388 253

18 12 55- 584760 283

23 13 55- 583307 803

24 14 55- 562813 143

25 15 55- 534449 403

26 16 55- 521742 753

32 17 1073

1 2014 Subflow Report Appendix D-2
2  Well Registration Number or other Indentifier
3 Contact with Basin-fill logged at base of alluvial deposits

91 - 77

3
D15020031CAD

6

10

D-16-20 08BAB

River 
Segment Log No.1 Location ID 

No. Log Indentifier2 Thickness Alluvium [ft]



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 3-1:  
LENGTHS OF FHA 

DETERMINED FROM STEPS 
1, 2, AND 3 



Table 3-1.  Lengths of FHA Determined from Steps 1, 2, and 3

Page 1 of 7

 2015 Supplemental
Subflow Report

(Reissued May 2015)

FHA Step Length (ft) Length (mi)
Approx. 

River Mile
FHA Step Length (ft) Length (mi)

Approx. 
River Mile

Step 2 2,084.11 0.39 157 Step 2 23,549.62 4.46 157
Step 3 6,210.68 1.18 157 Step 1 2,836.25 0.54 152
Step 1 5,532.25 1.05 155 Step 2 32,098.45 6.08 151
Step 2 4,529.64 0.86 154 Step 1 5.75 0.00 144
Step 3 9,469.13 1.79 153 Step 2 16,773.93 3.18 144
Step 1 1,241.87 0.24 151 Step 1 3,332.08 0.63 140
Step 2 2,788.35 0.53 151 Step 2 1,226.56 0.23 139
Step 3 4,098.58 0.78 150 Step 1 880.61 0.17 139
Step 2 56,994.77 10.79 149 Step 2 4,041.50 0.77 138
Step 1 2,736.25 0.52 136 Step 1 24.84 0.00 138
Step 2 1,408.92 0.27 136 Step 2 1,558.35 0.30 138
Step 1 806.89 0.15 135 Step 1 2,311.62 0.44 137
Step 2 4,137.62 0.78 135 Step 2 1,728.46 0.33 137
Step 1 351.32 0.07 134 Step 1 2,605.17 0.49 137
Step 2 2,108.30 0.40 134 Step 3 5,024.99 0.95 136
Step 1 10,943.93 2.07 134 Step 2 4,676.46 0.89 135
Step 2 2,470.42 0.47 132 Step 1 378.88 0.07 135
Step 1 6,467.20 1.22 132 Step 2 982.17 0.19 134
Step 3 4,779.36 0.91 131 Step 1 2,848.08 0.54 134
Step 2 1,303.16 0.25 130 Step 2 3,900.56 0.74 134
Step 1 7,060.48 1.34 130 Step 1 199.33 0.04 133
Step 2 848.87 0.16 128 Step 2 2,868.83 0.54 133
Step 1 168.48 0.03 128 Step 1 22,939.10 4.34 132
Step 2 3,152.24 0.60 128 Step 2 6,640.36 1.26 128
Step 1 6,069.06 1.15 127 Step 1 123.41 0.02 126
Step 2 477.94 0.09 126 Step 2 1,118.21 0.21 126
Step 1 35.32 0.01 126 Step 3 1,782.27 0.34 126
Step 2 761.22 0.14 126 Step 1 12,236.96 2.32 126
Step 1 3,711.56 0.70 126 Step 2 3,269.51 0.62 124
Step 3 5,935.39 1.12 125 Step 1 252.42 0.05 123
Step 2 436.62 0.08 125 Step 3 1,725.39 0.33 123
Step 1 104.81 0.02 125 Step 2 1,297.71 0.25 123
Step 2 8,175.35 1.55 125 Step 1 2,546.65 0.48 122
Step 1 1,421.97 0.27 123 Step 3 6,516.41 1.23 122
Step 2 897.03 0.17 123 Step 2 3,918.08 0.74 120
Step 1 157.43 0.03 123 Step 1 1,223.02 0.23 120
Step 2 3,848.58 0.73 122 Step 2 1,965.38 0.37 119

Step 1 1,424.94 0.27 119
Step 1 2,407.23 0.46 121 Step 2 526.88 0.10 119
Step 2 1,324.76 0.25 121 Step 1 1,252.32 0.24 119
Step 1 15,699.92 2.97 121 Step 2 588.98 0.11 119

San Pedro - Left San Pedro - Right

Confluence with Babocomari River



Table 3-1.  Lengths of FHA Determined from Steps 1, 2, and 3

Page 2 of 7

 2015 Supplemental
Subflow Report

(Reissued May 2015)

FHA Step Length (ft) Length (mi)
Approx. 

River Mile
FHA Step Length (ft) Length (mi)

Approx. 
River Mile

Step 2 1,061.82 0.20 118 Step 1 2,314.72 0.44 119
Step 1 4,385.91 0.83 118 Step 2 1,147.53 0.22 118
Step 2 2,267.93 0.43 117 Step 1 2,001.86 0.38 118
Step 1 1,491.70 0.28 116 Step 3 1,950.57 0.37 117
Step 2 5,226.46 0.99 116 Step 2 850.31 0.16 117
Step 1 767.61 0.15 115 Step 1 4,515.18 0.86 117
Step 2 1,302.05 0.25 115 Step 2 960.65 0.18 115
Step 1 165.71 0.03 115 Step 3 2,554.05 0.48 115
Step 2 2,635.66 0.50 114 Step 2 4,882.86 0.92 114
Step 1 77.93 0.01 114 Step 3 27,822.80 5.27 113
Step 2 676.16 0.13 114 Step 2 1,946.41 0.37 107
Step 1 179.39 0.03 114 Step 3 13,274.66 2.51 106
Step 3 5,509.55 1.04 113 Step 2 4,590.25 0.87 103
Step 2 8,564.01 1.62 112 Step 1 2,237.70 0.42 103
Step 1 2,555.14 0.48 111 Step 2 34.81 0.01 103
Step 3 7,631.74 1.45 110 Step 3 6,653.15 1.26 102
Step 2 4,271.17 0.81 108 Step 2 5,724.74 1.08 101
Step 3 5,053.49 0.96 107 Step 3 25,317.03 4.79 99
Step 2 1,940.45 0.37 106 Step 2 26,489.53 5.02 94
Step 1 1,238.82 0.23 106 Step 1 4,810.96 0.91 87
Step 2 593.17 0.11 106 Step 2 1,764.10 0.33 86
Step 1 581.69 0.11 105 Step 1 406.73 0.08 86
Step 2 3,781.07 0.72 105 Step 2 732.15 0.14 86
Step 1 179.51 0.03 104 Step 3 5,306.62 1.01 85
Step 2 451.77 0.09 104 Step 2 573.59 0.11 84
Step 1 50.83 0.01 104 Step 1 1,313.80 0.25 84
Step 3 9,574.90 1.81 104 Step 2 1,451.89 0.27 84
Step 2 24,279.81 4.60 102 Step 3 9,066.03 1.72 83
Step 3 11,637.88 2.20 97 Step 1 630.83 0.12 82
Step 2 1,273.96 0.24 95 Step 2 11,388.70 2.16 81
Step 1 1,711.89 0.32 95 Step 3 5,712.75 1.08 79
Step 3 7,777.69 1.47 94 Step 2 10,818.38 2.05 77
Step 2 17,398.79 3.30 92 Step 3 7,362.71 1.39 75
Step 3 12,133.10 2.30 88 Step 2 2,060.93 0.39 74
Step 2 5,344.10 1.01 86 Step 3 7,732.08 1.46 73
Step 3 5,648.79 1.07 84 Step 2 9,189.91 1.74 72
Step 2 5,899.57 1.12 83 Step 1 1,081.39 0.20 70
Step 1 1,665.10 0.32 82 Step 2 1,907.33 0.36 70
Step 2 1,162.30 0.22 82 Step 3 4,342.30 0.82 70
Step 1 4,043.76 0.77 81 Step 1 6,688.72 1.27 69
Step 2 3,930.57 0.74 81 Step 3 8,367.08 1.58 67

San Pedro - Left San Pedro - Right
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 2015 Supplemental
Subflow Report

(Reissued May 2015)

FHA Step Length (ft) Length (mi)
Approx. 

River Mile
FHA Step Length (ft) Length (mi)

Approx. 
River Mile

Step 1 1,687.04 0.32 80 Step 1 9,299.11 1.76 65
Step 3 8,298.79 1.57 80 Step 2 14,417.36 2.73 64
Step 1 241.05 0.05 78 Step 1 3,290.05 0.62 61
Step 3 5,408.16 1.02 78 Step 3 6,623.85 1.25 60
Step 2 1,587.27 0.30 77 Step 1 15,201.44 2.88 59
Step 1 2,983.91 0.57 77 Step 2 14,379.30 2.72 56
Step 2 3,477.29 0.66 76 Step 1 3,203.89 0.61 54
Step 1 345.12 0.07 76 Step 3 2,673.34 0.51 53
Step 3 7,467.57 1.41 75 Step 1 7,266.02 1.38 53
Step 2 5,069.96 0.96 74 Step 2 4,991.77 0.95 51
Step 1 1,296.95 0.25 73 Step 3 2,890.13 0.55 51
Step 2 10,901.82 2.06 73 Step 2 2,671.96 0.51 50
Step 1 184.43 0.03 71 Step 3 6,056.24 1.15 49
Step 2 920.74 0.17 71 Step 1 1,890.97 0.36 48
Step 1 137.99 0.03 71 Step 2 4,721.01 0.89 48
Step 2 7,927.43 1.50 70 Step 1 779.70 0.15 47
Step 1 344.20 0.07 69 Step 2 1,808.33 0.34 47
Step 2 6,829.22 1.29 69 Step 3 4,928.74 0.93 46
Step 1 767.36 0.15 67 Step 1 394.56 0.07 45
Step 2 2,952.50 0.56 67 Step 2 12,791.81 2.42 45
Step 1 1,698.85 0.32 66 Step 1 1,146.10 0.22 42
Step 2 1,168.60 0.22 66 Step 2 2,315.02 0.44 42
Step 1 580.78 0.11 66 Step 3 5,155.80 0.98 41
Step 3 8,181.35 1.55 65 Step 2 115,282.09 21.83 40
Step 2 1,696.94 0.32 64 Step 1 553.00 0.10 14
Step 1 348.66 0.07 64 Step 2 2,029.63 0.38 14
Step 2 885.99 0.17 64
Step 1 114.08 0.02 64 Step 2 4,282.84 0.81 13
Step 2 1,912.71 0.36 64 Step 1 1,939.56 0.37 12
Step 1 213.32 0.04 63 Step 2 37,572.61 7.12 11
Step 2 7,862.39 1.49 63 Step 1 665.44 0.13 4
Step 1 218.90 0.04 62 Step 2 621.36 0.12 4
Step 2 2,279.15 0.43 62 Step 3 8,917.20 1.69 3
Step 3 3,413.43 0.65 61 Step 1 136.04 0.03 2
Step 1 2,052.16 0.39 61 Step 2 5,701.54 1.08 2
Step 2 1,903.48 0.36 60 Step 1 138.09 0.03 0
Step 1 233.10 0.04 60
Step 2 1,604.42 0.30 60 TOTAL RIGHT 729,914.14 138.24
Step 1 11,748.63 2.23 59
Step 3 2,999.51 0.57 57
Step 1 433.30 0.08 57

Confluence with Aravaipa Creek

San Pedro - Left San Pedro - Right
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 2015 Supplemental
Subflow Report

(Reissued May 2015)

FHA Step Length (ft) Length (mi)
Approx. 

River Mile
Step 2 8,478.94 1.61 56
Step 1 585.69 0.11 55
Step 2 11,043.87 2.09 55
Step 1 2,744.25 0.52 53
Step 3 932.16 0.18 53
Step 1 4,666.72 0.88 52
Step 2 5,147.22 0.97 51
Step 1 3,319.11 0.63 50
Step 2 7,785.40 1.47 50
Step 1 3,736.42 0.71 48
Step 2 14,993.57 2.84 47
Step 1 5,453.57 1.03 43
Step 2 1,817.01 0.34 42
Step 1 1,292.84 0.24 42
Step 2 21,755.23 4.12 41
Step 1 1,099.87 0.21 37
Step 2 41,354.23 7.83 36
Step 1 3,786.72 0.72 27
Step 2 8,091.04 1.53 26
Step 3 3,907.04 0.74 25
Step 1 231.98 0.04 24
Step 2 7,352.12 1.39 24
Step 1 1,062.35 0.20 23
Step 2 3,763.26 0.71 22
Step 1 2,333.41 0.44 21
Step 2 4,213.72 0.80 21
Step 1 2,264.44 0.43 20
Step 2 16,579.19 3.14 19
Step 1 72.51 0.01 15
Step 2 1,093.36 0.21 15
Step 1 558.15 0.11 15
Step 2 12,293.21 2.33 15
Step 1 212.57 0.04 12
Step 2 2,747.46 0.52 12
Step 1 709.14 0.13 11
Step 2 3,625.59 0.69 11
Step 3 12,207.22 2.31 10
Step 2 3,451.00 0.65 8
Step 1 4,091.73 0.77 7
Step 2 29,122.58 5.52 6

TOTAL LEFT 749,634.39 141.98

San Pedro - Left
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Subflow Report

(Reissued May 2015)

FHA Step Length (ft) Length (mi)
Approx. 

River Mile
FHA Step Length (ft) Length (mi)

Approx. 
River Mile

Step 2 7,861.85 1.49 36 Step 2 2,940.47 0.56 36
Step 1 495.49 0.09 35 Step 3 5,088.32 0.96 36
Step 3 5,633.37 1.07 35 Step 1 721.31 0.14 35
Step 2 851.86 0.16 34 Step 2 2,310.96 0.44 34
Step 1 113.36 0.02 34 Step 1 1,202.51 0.23 34
Step 2 4,228.60 0.80 34 Step 2 13,076.74 2.48 34
Step 1 144.48 0.03 33 Step 3 12,971.87 2.46 31
Step 2 6,049.04 1.15 33 Step 2 47.84 0.01 29
Step 3 11,199.03 2.12 32 Step 1 12,502.26 2.37 29
Step 1 3,594.33 0.68 29 Step 3 1,203.67 0.23 27
Step 2 913.05 0.17 29 Step 1 2,658.79 0.50 26
Step 1 3,215.27 0.61 28 Step 2 766.21 0.15 26
Step 2 1,325.51 0.25 28 Step 1 290.34 0.05 26
Step 1 8,677.00 1.64 28 Step 2 765.27 0.14 26
Step 3 732.77 0.14 26 Step 1 524.91 0.10 26
Step 1 95,319.42 18.05 26 Step 2 1,502.57 0.28 25
Step 2 1,486.90 0.28 7 Step 1 322.47 0.06 25
Step 1 11,628.50 2.20 7 Step 2 892.62 0.17 25
Step 2 526.81 0.10 5 Step 1 4,041.42 0.77 25
Step 1 51.37 0.01 5 Step 2 1,033.33 0.20 24
Step 2 710.17 0.13 5 Step 1 19,576.93 3.71 24
Step 3 3,044.11 0.58 4 Step 3 1,024.27 0.19 20
Step 1 6,233.34 1.18 4 Step 1 76,897.15 14.56 20
Step 2 7,472.80 1.42 3 Step 2 475.92 0.09 5
Step 1 4,125.28 0.78 1 Step 1 4,221.19 0.80 5

Step 3 1,729.95 0.33 4
TOTAL LEFT 185,633.71 35.16 Step 2 210.04 0.04 4

Step 1 983.95 0.19 4
Step 2 2,755.36 0.52 4
Step 1 142.05 0.03 3
Step 2 700.77 0.13 3
Step 1 3,230.06 0.61 3
Step 2 581.77 0.11 3
Step 3 3,224.17 0.61 2

Aravaipa - Left Aravaipa - Right
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Subflow Report

(Reissued May 2015)

FHA Step Length (ft) Length (mi)
Approx. 

River Mile
Step 2 1,559.71 0.30 2
Step 1 832.31 0.16 2
Step 2 293.27 0.06 2
Step 1 7.13 0.00 2
Step 2 2,521.23 0.48 1
Step 3 1,797.48 0.34 1
Step 2 999.62 0.19 1
Step 1 2,443.28 0.46 0

TOTAL RIGHT 191,071.48 36.19

Aravaipa - Right
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 2015 Supplemental
Subflow Report

(Reissued May 2015)

FHA Step Length (ft) Length (mi)
Approx. 

River Mile
FHA Step Length (ft) Length (mi)

Approx. 
River Mile

Step 1 2,598.80 0.49 21 Step 1 5,212.70 0.99 21
Step 2 2,476.34 0.47 21 Step 2 1,698.60 0.32 20
Step 1 387.56 0.07 20 Step 3 1,806.91 0.34 20
Step 2 953.84 0.18 20 Step 1 7,042.15 1.33 20
Step 1 13,655.43 2.59 20 Step 3 1,458.26 0.28 18
Step 3 1,339.95 0.25 18 Step 1 2,034.64 0.39 18
Step 1 26,556.41 5.03 17 Step 3 1,512.46 0.29 18
Step 2 7,647.42 1.45 12 Step 1 12,441.00 2.36 17
Step 1 6,316.66 1.20 11 Step 3 4,214.74 0.80 15
Step 2 18,486.97 3.50 9 Step 2 20,385.88 3.86 14
Step 1 27,435.20 5.20 5 Step 1 1,186.70 0.22 10
Step 2 373.18 0.07 0 Step 2 7,669.81 1.45 10
Step 1 65.23 0.01 0 Step 1 15,128.36 2.87 8
Step 2 1,632.30 0.31 0 Step 3 2,943.49 0.56 5

Step 2 1,840.19 0.35 5
TOTAL LEFT 109,925.30 20.82 Step 1 15,945.69 3.02 4

Step 3 2,109.43 0.40 2
Step 1 7,510.83 1.42 1

TOTAL RIGHT 112,141.85 21.24

Differences in calculated totals may be observed due to rounding.

Babocomari - Left Babocomari - Right
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Table 3-2.  Summary of Lengths of FHA Determined from Steps 1, 2, and 3

 2015 Supplemental 
Subflow Report

(Reissued May 2015)

Left Right Left Right Left Right

San Pedro River 28.00 24.49 85.89 80.08 28.08 33.67 280.22

Aravaipa Creek 25.30 24.73 5.95 6.33 3.90 5.12 71.35

Babocomari River 14.59 12.60 5.98 5.98 0.25 2.66 42.06

Totals [mi] 393.62

Differences in calculated totals may be observed due to rounding.

Step 1 [mi]
Watercourse Totals [mi]

33.0% 48.3% 18.7%

Step 2 [mi] Step 3 [mi]

129.72 190.22 73.69
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FIGURE 2-1:  
EXAMPLE APPLICATION OF 

100-FT AND 200-FT 
SETBACKS 



FIGURE 2-1. Example Application of 100-foot and 200-foot Setbacks
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FIGURE 3-1:  
EXAMPLE OF FHA 

DELINEATION MAP SHEET 
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FIGURE 3-2:  
EXAMPLE OF SUBFLOW 

ZONE DELINEATION MAP 
SHEET 
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APPENDIX C: 
DRILLER LOGS MAPS 
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APPENDIX E: 
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APPENDIX F:  2014 WATER LEVEL REGRESSION ANALYSIS SAN PEDRO RIVER
(RM 82-114)

F-1

 2015 Supplemental 
Subflow Report

(Reissued May 2015)

DATE DEPTH TO WATER
WATER LEVEL 

ELEVATION
DATE DEPTH TO WATER

WATER LEVEL 
ELEVATION

DATE DEPTH TO WATER
WATER LEVEL 

ELEVATION
82 320701110173901 11/27/1990 47.35 3,310.65 12/14/2006 48.5 3,309.50
82 320654110175801 11/27/1990 37.45 3,312.55
82 320644110180301 11/27/1990 47.45 3,315.55
83 320639110184601 4/10/1968 36.1 3,327.90 11/26/1990 38.4 3,325.60 12/12/2006 40.83 3,323.17
83 320627110182801 11/27/1990 60.4 3,319.60 12/14/2006 66.84 3,313.16
84 320600110190901 4/10/1968 39.5 3,335.50
84 320527110191601 11/26/1990 38.9 3,343.10 12/12/2006 33.8 3,348.20
86 320515110192801 11/26/1990 37.2 3,350.80 12/12/2006 38.07 3,349.93
86 320524110200701 4/10/1968 39.1 3,367.90 11/26/1990 42.4 3,364.60
86 320502110200401 4/10/1968 43.9 3,363.10 11/26/1990 48.3 3,358.70 12/12/2006 43.5 3,363.50
86 320509110201201 4/10/1968 57.2 3,366.80 11/26/1990 60.9 3,363.10 12/12/2006 54.8 3,369.20
86 320429110195201 11/26/1990 38.5 3,367.50 12/12/2006 39.8 3,366.20
87 320411110200801 11/27/1990 40.15 3,360.85 12/13/2006 42.78 3,358.22
88 320357110201601 3/13/1968 43.4 3,375.60 11/26/1990 42.4 3,376.60
88 320341110210901 11/28/1990 57.61 3,402.39 12/12/2006 65.3 3,394.70
88 320337110211301 11/28/1990 55.5 3,401.50 12/12/2006 63.2 3,393.80
88 320338110211201 11/28/1990 56.41 3,400.59 12/12/2006 63.8 3,393.20
88 320332110210101 11/28/1990 49.5 3,395.50 12/12/2006 55.88 3,389.12
88 320336110204001 11/26/1990 50.7 3,388.30
88 320331110203801 11/26/1990 55.5 3,387.50 12/12/2006 55.8 3,387.20
88 320348110194001 11/27/1990 61.65 3,386.35 12/13/2006 61.2 3,386.80
89 320329110202901 3/13/1968 42.05 3,393.95 11/26/1990 51.6 3,384.40 12/12/2006 52.7 3,383.30
89 320316110200001 11/28/1990 40.6 3,381.40
89 320321110194801 11/27/1990 40.85 3,379.15 12/13/2006 38.53 3,381.47
90 320320110191201 11/27/1990 44.45 3,390.55 12/13/2006 43.46 3,391.54
90 320318110190701 11/27/1990 46 3,390.00 12/13/2006 38 3,398.00
90 320311110191501 3/13/1968 32.5 3,387.50
90 320312110190801 11/27/1990 45.75 3,391.25 12/13/2006 37.5 3,399.50
90 320243110184801 11/27/1990 43.35 3,401.65 12/13/2006 36.4 3,408.60
91 320237110185901 3/13/1968 31.2 3,408.80
91 320125110183801 11/28/1990 34.97 3,405.03
94 320036110181501 3/14/1968 30.4 3,449.60
94 320025110182001 11/28/1990 32.2 3,448.80
94 320027110175601 11/29/1990 30.2 3,455.80 12/14/2006 31.33 3,454.67
94 320026110175501 11/29/1990 29.6 3,456.40 12/14/2006 29.68 3,456.32
95 320030110172001 3/18/1968 46.3 3,463.70 11/30/1990 45.75 3,464.25
95 320021110172601 3/1/1968 46.8 3,463.20
95 320008110174101 12/14/2006 39.61 3,459.39
90 320010110173901 11/29/1990 40.35 3,458.65 12/14/2006 41.53 3,457.47
90 320011110173901 11/29/1990 41.25 3,457.75 12/14/2006 42.97 3,456.03
95 320007110171101 3/20/1968 86.35 3,454.65 11/30/1990 90.59 3,450.00 12/14/2006 90.42 3,450.58
95 320005110170901 11/29/1990 72.4 3,460.60 12/14/2006 83.7 3,449.30
95 320003110174001 11/29/1990 44.75 3,463.25 12/14/2006 48.43 3,459.57
95 320000110170901 3/18/1968 75.85 3,461.15
95 315955110170901 3/20/1968 78.7 3,441.30
95 315922110165601 3/21/1968 45.85 3,466.15 11/29/1990 35.82 3,476.18 12/7/2006 35.7 3,476.30
96 315918110165501 11/29/1990 35.9 3,479.10 12/7/2006 32.9 3,482.10

20061968 1990
RiverMi GWSI SITE ID
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DATE DEPTH TO WATER
WATER LEVEL 

ELEVATION
DATE DEPTH TO WATER

WATER LEVEL 
ELEVATION

DATE DEPTH TO WATER
WATER LEVEL 

ELEVATION

20061968 1990
RiverMi GWSI SITE ID

97 315905110164701 11/29/1990 28.13 3,481.87 12/5/2006 29.33 3,480.67
97 315902110162301 3/20/1968 40 3,490.00 11/29/1990 50.2 3,479.80 12/5/2006 38.42 3,491.58
98 315817110163901 3/22/1968 6.4 3,492.60 11/28/1990 7.5 3,491.50
98 315816110162501 11/29/1990 28.4 3,496.60 12/5/2006 27 3,498.00
98 315752110162401 11/28/1990 35.1 3,501.90
99 315733110161801 11/28/1990 30.7 3,509.30 12/7/2006 29 3,511.00

100 315646110153801 4/4/1968 27.6 3,522.40 11/27/1990 28.18 3,521.82 12/8/2006 29.89 3,520.11
100 315639110160201 11/27/1990 27.02 3,512.98
100 315505110145101 11/28/1990 18.1 3,566.90
103 315423110144401 4/1/1968 19.65 3,570.35 11/28/1990 20.1 3,569.90 12/5/2006 20.7 3,569.30
103 315453110140501 11/27/1990 37.6 3,607.40
104 315422110142901 4/1/1968 14.5 3,575.50
104 315423110142101 4/1/1968 14.5 3,585.50
104 315419110142301 11/28/1990 19.9 3,588.10
104 315416110142101 4/1/1968 21.85 3,585.15 11/28/1990 19.8 3,587.20
104 315355110144501 11/27/1990 49.6 3,575.40
104 315354110144601 11/27/1990 54.2 3,583.80 12/7/2006 58.9 3,579.10
104 315427110140601 4/1/1968 44.6 3,580.40 11/28/1990 41.1 3,583.90 12/5/2006 44.5 3,580.50
104 315423110140601 11/28/1990 37.7 3,587.30 12/5/2006 41.2 3,583.80
104 315417110140001 4/1/1968 28.75 3,593.25 11/28/1990 25.8 3,596.20 12/11/2006 32.7 3,589.30
104 315418110150001 11/28/1990 35.1 3,589.90
104 315428110134801 11/28/1990 26.7 3,617.30 12/5/2006 42.6 3,601.40
104 315425110132901 11/27/1990 38.1 3,619.90 11/27/2006 54.8 3,603.20
104 315406110135001 11/27/1990 30.4 3,594.60
105 315400110131301 4/2/1968 52.05 3,607.95
105 315355110132101 4/2/1968 43.95 3,605.05 11/27/1990 42.8 3,606.20 11/27/2006 49.5 3,599.50
105 315352110311701 11/28/1990 44.5 3,605.50
105 315333110130501 11/26/1990 16 3,624.00
106 315243110132101 11/26/1990 14.9 3,615.10
106 315305110124901 11/26/1990 54.3 3,620.70
106 315257110123701 11/26/1990 74.9 3,618.10 12/6/2006 78.8 3,614.20
107 315200110130201 11/26/1990 33.9 3,607.10
107 315156110122601 4/3/1968 36.1 3,648.90
107 315110110134301 11/28/1990 0 3,685.00 12/12/2006 0 3,685.00
109 315111110121001 11/27/1990 38.1 3,665.90 12/15/2006 36.2 3,667.80
109 315155110124101 11/26/1990 36.2 3,627.80
109 315050110120201 11/27/1990 41.2 3,660.80 12/13/2006 41.4 3,660.60
110 315032110114901 4/3/1968 66.95 3,668.05 11/27/1990 73.8 3,661.20 12/14/2006 71.4 3,663.60
110 315019110115001 4/3/1968 67.7 3,677.30 12/14/2006 79 3,666.00
110 315005110122001 11/27/1990 43.2 3,664.80
110 315005110124301 4/1/1968 16.7 3,673.30
110 314959110121301 4/3/1968 45.5 3,678.50 11/27/1990 61.5 3,662.50 12/14/2006 56.5 3,667.50
110 314952110124401 12/14/2006 27.1 3,657.90
114 314740110123801 3/27/1968 20.8 3,725.20 12/11/2006 27.2 3,718.80

site count: 91
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1990 All Wells FHA Well Constructed in THA West of FHA Well Constructed in THA East of FHA
3524.32 3310.65 5021.138 3312.55 20656.09 3364.6 3524.32 3310.65

5021.138 3312.55 5694.293 3315.55 22361.7 3363.1 9156.605 3319.6
5694.293 3315.55 8490.872 3325.6 28152.78 3402.39 55451.48 3458.65
8490.872 3325.6 17503.22 3343.1 28156.03 3401.5 55471.12 3457.75
9156.605 3319.6 19007.14 3350.8 28159.28 3400.59 56039 3463.25
17503.22 3343.1 21590.07 3358.7 28815.79 3395.5 72165.71 3501.9
19007.14 3350.8 24943.94 3367.5 29054.61 3388.3 78826.29 3521.82
20656.09 3364.6 25954.3 3360.85 29253.12 3387.5 91300.17 3566.9
21590.07 3358.7 27400.62 3376.6 29978.6 3384.4 97706.04 3587.2

22361.7 3363.1 31047.22 3381.4 97997.63 3575.4 99726.13 3596.2
24943.94 3367.5 31824.48 3379.15 98136.67 3583.8 99757.11 3589.9

25954.3 3360.85 34577.46 3390.55 113899.1 3607.1 100784.5 3594.6
27400.62 3376.6 34755.26 3390 119680.4 3685 119741.5 3665.9
28152.78 3402.39 35325.55 3391.25 122416.3 3660.8
28156.03 3401.5 38710.39 3401.65 125632.9 3664.8
28159.28 3400.59 46701.52 3405.03 29393.16 3386.35
28815.79 3395.5 52344.26 3448.8 54122.41 3464.25
29054.61 3388.3 53435.7 3455.8 55782.83 3450
29253.12 3387.5 53547.79 3456.4 56002 3460.6
29393.16 3386.35 63062.34 3476.18 65126.97 3479.8

29978.6 3384.4 63085.3 3479.1 96840.62 3607.4
31047.22 3381.4 64244.24 3481.87 98855.65 3583.9
31824.48 3379.15 69484.65 3491.5 99023.51 3587.3
34577.46 3390.55 69589.7 3496.6 100011.4 3617.3
34755.26 3390 74562.74 3509.3 100014.6 3619.9
35325.55 3391.25 79932.12 3512.98 103291.5 3606.2
38710.39 3401.65 95701.78 3569.9 103457.9 3605.5
46701.52 3405.03 97642.17 3588.1 104702.7 3624
52344.26 3448.8 120426.6 3627.8 109183.5 3615.1

53435.7 3455.8 109826.1 3620.7
53547.79 3456.4 110166.3 3618.1
54122.41 3464.25 24573.41 123474.3 3661.2
55451.48 3458.65 126910.6 3662.5
55471.12 3457.75
55782.83 3450

56002 3460.6
56039 3463.25

63062.34 3476.18
63085.3 3479.1

64244.24 3481.87
65126.97 3479.8
69484.65 3491.5

69589.7 3496.6
72165.71 3501.9
74562.74 3509.3
78826.29 3521.82
79932.12 3512.98
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1990 All Wells FHA Well Constructed in THA West of FHA Well Constructed in THA East of FHA
91300.17 3566.9
95701.78 3569.9
96840.62 3607.4
97642.17 3588.1
97706.04 3587.2
97997.63 3575.4
98136.67 3583.8
98855.65 3583.9
99023.51 3587.3
99726.13 3596.2
99757.11 3589.9
100011.4 3617.3
100014.6 3619.9
100784.5 3594.6
103291.5 3606.2
103457.9 3605.5
104702.7 3624
109183.5 3615.1
109826.1 3620.7
110166.3 3618.1
119680.4 3685
119741.5 3665.9
120426.6 3627.8
122416.3 3660.8
123474.3 3661.2
125632.9 3664.8
126910.6 3662.5
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2006 All Wells FHA Well Constructed in THA West of FHA Well Constructed in THA East of FHA
3524.32 3309.5 8490.872 3323.17 22361.7 3369.2 3524.32 3309.5

8490.872 3323.17 17503.22 3348.2 28152.78 3394.7 9156.605 3313.16
9156.605 3313.16 19007.14 3349.93 28156.03 3393.8 55372.65 3459.39
17503.22 3348.2 21590.07 3363.5 28159.28 3393.2 55451.48 3457.47
19007.14 3349.93 24943.94 3366.2 28815.79 3389.12 55471.12 3456.03
21590.07 3363.5 25954.3 3358.22 29253.12 3387.2 56039 3459.57

22361.7 3369.2 31824.48 3381.47 29978.6 3383.3 78826.29 3520.11
24943.94 3366.2 34577.46 3391.54 98136.67 3579.1 99726.13 3589.3

25954.3 3358.22 34755.26 3398 119680.4 3685 119741.5 3667.8
28152.78 3394.7 35325.55 3399.5 122416.3 3660.6
28156.03 3393.8 38710.39 3408.6 141547.5 3718.8
28159.28 3393.2 53435.7 3454.67 29393.16 3386.8
28815.79 3389.12 53547.79 3456.32 55782.83 3450.58
29253.12 3387.2 63062.34 3476.3 56002 3449.3
29393.16 3386.8 63085.3 3482.1 65126.97 3491.58

29978.6 3383.3 64244.24 3480.67 98855.65 3580.5
31824.48 3381.47 69589.7 3498 99023.51 3583.8
34577.46 3391.54 74562.74 3511 100011.4 3601.4
34755.26 3398 95701.78 3569.3 100014.6 3603.2
35325.55 3399.5 128040.1 3657.9 103291.5 3599.5
38710.39 3408.6 110166.3 3614.2

53435.7 3454.67 123474.3 3663.6
53547.79 3456.32 123858.2 3666
55372.65 3459.39 16959.86 126910.6 3667.5
55451.48 3457.47
55471.12 3456.03
55782.83 3450.58

56002 3449.3
56039 3459.57

63062.34 3476.3
63085.3 3482.1

64244.24 3480.67
65126.97 3491.58

69589.7 3498
74562.74 3511
78826.29 3520.11
95701.78 3569.3
98136.67 3579.1
98855.65 3580.5
99023.51 3583.8
99726.13 3589.3
100011.4 3601.4
100014.6 3603.2
103291.5 3599.5
110166.3 3614.2
119680.4 3685
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2006 All Wells FHA Well Constructed in THA West of FHA Well Constructed in THA East of FHA
119741.5 3667.8
122416.3 3660.6
123474.3 3663.6
123858.2 3666
126910.6 3667.5
128040.1 3657.9
141547.5 3718.8
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1968 All Wells FHA Well Constructed in THA West of FHA Well Constructed in THA East of FHA
8490.872 3327.9 8490.872 3327.9 20656.09 3367.9 78826.29 3522.4
12477.43 3335.5 12477.43 3335.5 22361.7 3366.8 97469.31 3585.5
20656.09 3367.9 21590.07 3363.1 29978.6 3393.95 97706.04 3585.15
21590.07 3363.1 27400.62 3375.6 99726.13 3593.25

22361.7 3366.8 35064 3387.5 115341.4 3648.9
27400.62 3375.6 38729.35 3408.8 141547.5 3725.2

29978.6 3393.95 52062.36 3449.6 54122.41 3463.7
35064 3387.5 63062.34 3466.15 55113 3463.2

38729.35 3408.8 69484.65 3492.6 55782.83 3454.65
52062.36 3449.6 95701.78 3570.35 57138.27 3461.15
54122.41 3463.7 97180.1 3575.5 57917.16 3441.3

55113 3463.2 126513.5 3673.3 65126.97 3490
55782.83 3454.65 98855.65 3580.4
57138.27 3461.15 103211.1 3607.95
57917.16 3441.3 103291.5 3605.05
63062.34 3466.15 123474.3 3668.05
65126.97 3490 18486.49 123858.2 3677.3
69484.65 3492.6 126910.6 3678.5
78826.29 3522.4
95701.78 3570.35

97180.1 3575.5
97469.31 3585.5
97706.04 3585.15
98855.65 3580.4
99726.13 3593.25
103211.1 3607.95
103291.5 3605.05
113899.1 3607.1
115341.4 3648.9
123474.3 3668.05
123858.2 3677.3
126513.5 3673.3
126910.6 3678.5
141547.5 3725.2
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SUMMARY OUTPUT 1990

Regression Statistics
Multiple R 0.996242461
R Square 0.992499042
Adjusted R Square 0.992221228
Standard Error 7.327834189
Observations 29

ANOVA
df SS MS F Significance F

Regression 1 191835.2356 191835.2356 3572.5401 3.14656E-30
Residual 27 1449.823155 53.6971539
Total 28 193285.0587

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 75.0% Upper 75.0% Lower 50.0% Upper 50.0%
Intercept 3295.075228 2.623249382 1256.104452 6.78979E-66 3289.692765 3300.457691 3291.99122 3298.159236 3293.281752 3296.868704
X Variable 1 0.002846667 4.76264E-05 59.77072946 3.14656E-30 0.002748946 0.002944389 0.002790676 0.002902659 0.002814106 0.002879229

RESIDUAL OUTPUT PROBABILITY OUTPUT

Observation Predicted Y Residuals Standard Residuals Percentile Y
1 3309.368737 3.181263283 0.442100609 1.724137931 3312.55
2 3311.284987 4.265013241 0.592709494 5.172413793 3315.55
3 3319.245916 6.354084255 0.883027988 8.620689655 3325.6
4 3344.901072 -1.801071526 -0.250295165 12.06896552 3343.1
5 3349.182225 1.617774576 0.224822362 15.51724138 3350.8
6 3356.534978 2.165021896 0.300873399 18.96551724 3358.7
7 3366.08232 1.417679759 0.197015157 22.4137931 3360.85
8 3368.958481 -8.108481134 -1.126836771 25.86206897 3367.5
9 3373.075664 3.524336279 0.489777512 29.31034483 3376.6

10 3383.456348 -2.056347594 -0.285770916 32.75862069 3379.15
11 3385.668946 -6.518946154 -0.90593887 36.20689655 3381.4
12 3393.50576 -2.955760215 -0.410762415 39.65517241 3390
13 3394.011885 -4.011885417 -0.557532284 43.10344828 3390.55
14 3395.635309 -4.385308708 -0.609426972 46.55172414 3391.25
15 3405.270841 -3.620840963 -0.503188781 50 3401.65
16 3428.018915 -22.98891543 -3.194772831 53.44827586 3405.03
17 3444.081909 4.718091248 0.655673809 56.89655172 3448.8
18 3447.188878 8.611121883 1.196688827 60.34482759 3455.8
19 3447.507983 8.892016747 1.235724826 63.79310345 3456.4
20 3474.592727 1.587272957 0.220583547 67.24137931 3476.18
21 3474.658087 4.441912646 0.617293229 70.68965517 3479.1
22 3477.957218 3.912781572 0.543759809 74.13793103 3481.87
23 3492.874902 -1.374901866 -0.191070307 77.5862069 3491.5
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SUMMARY OUTPUT 1990
24 3493.173955 3.426044738 0.476117922 81.03448276 3496.6
25 3507.330543 1.969456901 0.273695704 84.48275862 3509.3
26 3522.615372 -9.635371656 -1.339028963 87.93103448 3512.98
27 3567.506354 2.393645522 0.332645257 91.37931034 3569.9
28 3573.030008 15.06999238 2.094278975 94.82758621 3588.1
29 3637.889679 -10.08967922 -1.40216415 98.27586207 3627.8

FHA Lower 75% FHA Best Fit FHA Upper 75% FHA Lower 95% FHA Upper 95% FHA Lower 50% FHA Upper 50%
5021.137683 3306.003586 3309.368737 3312.733887 3303.495601 3315.241872 3307.411765 3311.325709
5694.293281 3307.882145 3311.284987 3314.687829 3305.346069 3317.223904 3309.306096 3313.263878
8490.871911 3315.686489 3319.245916 3322.805343 3313.033713 3325.458119 3317.175964 3321.315867
17503.21965 3340.837027 3344.901072 3348.965116 3337.808169 3351.993974 3342.537665 3347.264479
19007.13754 3345.033974 3349.182225 3353.330477 3341.942358 3356.422092 3346.769849 3351.594602
21590.07115 3352.242104 3356.534978 3360.827852 3349.042703 3364.027253 3354.038497 3359.031459
24943.93764 3361.601657 3366.08232 3370.562983 3358.262301 3373.90234 3363.476632 3368.688008
25954.29838 3364.421246 3368.958481 3373.495716 3361.039728 3376.877234 3366.319894 3371.597068
27400.61512 3368.457447 3373.075664 3377.693881 3365.015574 3381.135753 3370.389983 3375.761345
31047.22454 3378.633951 3383.456348 3388.278745 3375.039906 3391.872789 3380.651928 3386.260768
31824.48381 3380.803029 3385.668946 3390.534863 3377.17655 3394.161342 3382.839218 3388.498675
34577.46236 3388.485699 3393.50576 3398.525821 3384.744339 3402.267181 3390.586391 3396.42513
34755.25806 3388.981869 3394.011885 3399.041902 3385.23309 3402.790681 3391.086726 3396.937044
35325.54714 3390.573361 3395.635309 3400.697256 3386.800784 3404.469833 3392.69158 3398.579037
38710.39376 3400.01937 3405.270841 3410.522312 3396.105544 3414.436138 3402.216897 3408.324785

46701.5188 3422.320007 3428.018915 3433.717824 3418.072715 3437.965116 3424.704768 3431.333062
52344.25521 3438.067054 3444.081909 3450.096764 3433.584292 3454.579525 3440.584026 3447.579792
53435.69619 3441.112911 3447.188878 3453.264845 3436.584604 3457.793152 3443.655456 3450.7223
53547.79398 3441.42574 3447.507983 3453.590227 3436.892755 3458.123211 3443.970911 3451.045055
63062.33881 3467.977747 3474.592727 3481.207707 3463.047724 3486.13773 3470.745847 3478.439607

63085.2991 3468.041822 3474.658087 3481.274352 3463.110841 3486.205334 3470.81046 3478.505715
64244.24417 3471.276062 3477.957218 3484.638375 3466.296718 3489.617719 3474.071854 3481.842583
69484.64699 3485.900326 3492.874902 3499.849478 3480.702302 3505.047501 3488.818902 3496.930901
69589.70086 3486.193497 3493.173955 3500.154413 3480.99109 3505.356821 3489.114535 3497.233375
74562.73994 3500.071636 3507.330543 3514.58945 3494.661705 3519.999381 3503.109193 3511.551893
79932.11643 3515.055824 3522.615372 3530.17492 3509.421831 3535.808912 3518.219187 3527.011556
95701.77892 3559.063835 3567.506354 3575.948874 3552.77178 3582.240929 3562.596686 3572.416023
97642.17185 3564.478842 3573.030008 3581.581173 3558.105816 3587.9542 3568.057157 3578.002858

145000 3696.639176 3707.841989 3719.044803 3688.289924 3727.394054 3701.327098 3714.356881
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SUMMARY OUTPUT 2006

Regression Statistics
Multiple R 0.998565453
R Square 0.997132964
Adjusted R Square 0.996973685
Standard Error 4.643686215
Observations 20

ANOVA
df SS MS F Significance F

Regression 1 134995.1627 134995.1627 6260.261508 2.43071E-24
Residual 18 388.1487899 21.56382166
Total 19 135383.3115

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 75.0% Upper 75.0% Lower 50.0% Upper 50.0%
Intercept 3296.903829 2.017097777 1634.478937 5.30731E-48 3292.666064 3301.141594 3294.506082 3299.301576 3295.515332 3298.292326
X Variable 1 0.002856628 3.61042E-05 79.12181436 2.43071E-24 0.002780776 0.00293248 0.00281371 0.002899545 0.002831775 0.002881481

RESIDUAL OUTPUT PROBABILITY OUTPUT

Observation Predicted Y Residuals Standard Residuals Percentile Y
1 3321.159089 2.010910671 0.444908252 2.5 3323.17
2 3346.904012 1.295988177 0.286733689 7.5 3348.2
3 3351.200145 -1.270145365 -0.28101604 12.5 3349.93
4 3358.578625 4.921374867 1.088840156 17.5 3358.22
5 3368.159373 -1.959373168 -0.433505726 22.5 3363.5
6 3371.045598 -12.82559767 -2.837626914 27.5 3366.2
7 3387.814532 -6.344532168 -1.403709651 32.5 3381.47
8 3395.678767 -4.138767035 -0.915690405 37.5 3391.54
9 3396.186663 1.813336845 0.401195606 42.5 3398

10 3397.815767 1.684233238 0.372631801 47.5 3399.5
11 3407.485013 1.11498651 0.246687586 52.5 3408.6
12 3449.549721 5.12027925 1.132847184 57.5 3454.67
13 3449.869942 6.450057574 1.427056846 62.5 3456.32
14 3477.049455 -0.74945502 -0.165814786 67.5 3476.3
15 3477.115044 4.984955975 1.102907295 72.5 3480.67
16 3480.425719 0.244281329 0.054046547 77.5 3482.1
17 3495.695698 2.304301534 0.509820144 82.5 3498
18 3509.90182 1.09818017 0.242969231 87.5 3511
19 3570.288185 -0.988184784 -0.218633066 92.5 3569.3
20 3662.666831 -4.766830927 -1.05464775 97.5 3657.9

FHA Best Fit FHA Lower 75% FHA Upper 75% FHA Lower 95% FHA Upper 95% FHA Lower 50% FHA Upper 50%
8490.871911 3321.159089 3318.396936 3323.921243 3316.277274 3326.040905 3319.55957 3322.758608
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SUMMARY OUTPUT 2006
17503.21965 3346.904012 3343.755071 3350.052953 3341.338591 3352.469432 3345.080511 3348.727513
19007.13754 3351.200145 3347.98666 3354.41363 3345.52065 3356.879641 3349.339268 3353.061023
21590.07115 3358.578625 3355.254287 3361.902963 3352.703209 3364.454042 3356.653554 3360.503696
24943.93764 3368.159373 3364.691096 3371.627651 3362.029559 3374.289187 3366.150949 3370.167797
25954.29838 3371.045598 3367.533958 3374.557237 3364.839146 3377.25205 3369.012063 3373.079132
31824.48381 3387.814532 3384.050959 3391.578105 3381.162815 3394.46625 3385.635107 3389.993957
34577.46236 3395.678767 3391.797043 3399.560491 3388.81823 3402.539304 3393.430923 3397.926611
34755.25806 3396.186663 3392.297309 3400.076017 3389.31264 3403.060686 3393.9344 3398.438926
35325.54714 3397.815767 3393.901937 3401.729596 3390.898486 3404.733047 3395.549331 3400.082203
38710.39376 3407.485013 3403.425915 3411.544112 3400.310985 3414.659042 3405.134454 3409.835573
53435.69619 3449.549721 3444.85865 3454.240792 3441.258748 3457.840693 3446.833197 3452.266245
53547.79398 3449.869942 3445.174061 3454.565824 3441.570467 3458.169418 3447.150632 3452.589252
63062.33881 3477.049455 3471.945233 3482.153677 3468.028282 3486.070628 3474.093682 3480.005228

63085.2991 3477.115044 3472.009837 3482.220251 3468.092129 3486.137959 3474.1587 3480.071388
64244.24417 3480.425719 3475.270773 3485.580665 3471.314896 3489.536542 3477.440572 3483.410866
69589.70086 3495.695698 3490.311339 3501.080058 3486.179412 3505.211985 3492.577702 3498.813695
74562.73994 3509.90182 3504.30403 3515.499609 3500.008318 3519.795322 3506.660229 3513.14341
95701.77892 3570.288185 3563.783162 3576.793208 3558.791243 3581.785126 3566.52123 3574.05514

145000 3711.11485 3702.494073 3719.735627 3695.878537 3726.351163 3706.122696 3716.107004
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SUMMARY OUTPUT 1968

Regression Statistics
Multiple R 0.998047796
R Square 0.996099404
Adjusted R Square 0.995709344
Standard Error 7.08872262
Observations 12

ANOVA
df SS MS F Significance F

Regression 1 128323.9243 128323.9243 2553.710527 2.22568E-13
Residual 10 502.4998838 50.24998838
Total 11 128826.4242

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 75.0% Upper 75.0% Lower 50.0% Upper 50.0%
Intercept 3295.994369 3.70637352 889.2774436 7.95614E-26 3287.736054 3304.252684 3291.46794 3300.520797 3293.400604 3298.588134
X Variable 1 0.00289301 5.72485E-05 50.53425102 2.22568E-13 0.002765452 0.003020567 0.002823095 0.002962925 0.002852947 0.002933073

RESIDUAL OUTPUT PROBABILITY OUTPUT

Observation Predicted Y Residuals Standard Residuals Percentile Y
1 3320.558544 7.34145603 1.086201909 4.166666667 3327.9
2 3332.091698 3.40830193 0.504273818 12.5 3335.5
3 3358.454655 4.645345023 0.687299987 20.83333333 3363.1
4 3375.264615 0.335384713 0.049621698 29.16666667 3375.6
5 3397.434874 -9.934874428 -1.469909991 37.5 3387.5
6 3408.03877 0.76123048 0.112627522 45.83333333 3408.8
7 3446.611294 2.988705599 0.442192627 54.16666667 3449.6
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