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November 10, 2022  

 

VIA E-MAIL 

Thomas Buschatzke 

Director 

Arizona Department of Water Resources 

1110 West Washington Street, Suite 310 

Phoenix, Arizona 85007 

Re: Opposition to designating the Hualapai Valley Groundwater Basin as an INA 

Dear Mr. Buschatzke: 

On behalf of Peacock Nuts, LLC (“Peacock”), I am writing to provide comments on the 

proposal to create an Irrigation Non-Expansion Area (“INA”) in the Hualapai Valley Groundwater 

Basin (the “Basin”).  Pursuant to A.R.S. § 45-435(C), “any person may appear at the hearing…and 

submit oral or documentary evidence for or against the proposed action.”  Peacock submits the 

following comments and the attached documentary evidence in opposition to the proposed action.  

Oral testimony and additional documentary evidence may also be provided at the public hearing 

on November 12, 2022. 

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

initiated proceedings to create an INA in the Basin when he issued an order on October 12, 2022 

under A.R.S. § 45-434, halting irrigation of new acres until the Director makes a final 

determination.  The Director’s action is authorized under A.R.S. § 45-432, which allows the 

Director to “designate an area” that is not already within an AMA or INA if Director determines 

that both of the following factors exist: 

1. There is insufficient groundwater to provide a reasonably safe supply for irrigation of the 

cultivated lands in the area at the current rates of withdrawal. 

2. The establishment of an active management area pursuant to section 45-412 is not 

necessary. 
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To paraphrase, to designate an area as an INA, the Director must first find that there is not 

enough groundwater available to provide a “reasonably safe supply” for irrigating existing 

farmland at the “current rates of withdrawal.”  This is a law that is intended to provide the Director 

with a tool for protecting farmland from overdraft, earth fissuring, and subsidence.  Additionally, 

the “current rates of withdrawal,” as you described in your May 28, 2020, letter to the Mohave 

County Board of Supervisors, is “plain and unambiguous and means the rates of withdrawal as 

they currently exist.  To read the phrase to allow for the consideration of projected future changes 

in the current withdrawal rates would be contrary to the plain language of the statute.”1  

The data that has been provided to ADWR in support of creating the INA does not, as you 

said, reflect the current withdrawal rates. Among other issues, that data artificially inflates the 

actual current rates of withdrawal, relying on estimated withdrawal rates rather than actual.  The 

actual rate of groundwater withdrawal, which we are providing to you on behalf of four of the 

current irrigators in the Basin (Peacock Nuts, MOGA, Oasis Organics, and Aileron Orchards)2, is 

substantially less than what was used in ADWR’s preliminary model presented at the September 

20, 2022 public meeting held in Kingman, Arizona.3 

 

Figure 1 – Irrigated Acres and Water Use in 2021 for Sample of Hualapai Valley Farms 

ADWR Model vs. Actual 

    Acre-Feet Used Acre-Feet per Acre 

  Acres Modeled Actual Modeled Actual 

Peacock Nuts 3391 8721 1591.2 

          

2.57  

          

0.49  

MOGA 1122 3117 539 

          

2.78  

          

0.48  

Oasis Organics 459 1277 285 

          

2.78  

          

0.62  

Aileron Orchards 1299 3565 2584 

          

2.74  

          

1.99  

 

 

 

 

 

[This space was intentionally left blank] 

 

 
1 See attached Exhibit A. 
2 A map indicating the locations of Peacock Nuts, MOGA, Oasis Organics, and Aileron Orchards is attached as 

Exhibit B. 
3 Affidavits attesting to the accuracy of the groundwater withdrawal rate we are providing are attached as Exhibit C. 
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Figure 2 – Irrigated Acres and Water Use in 2022 for Sample of Hualapai Valley Farms 

Actual Year to Date 2022 

    Acre-Feet Used Acre-Feet per Acre 

  Acres Modeled Actual Modeled Actual 

Peacock Nuts 3391 * 1682.64  *  

          

0.52  

MOGA 1122 * 561  *  

          

0.50  

Oasis Organics 459 * 298  *  

          

0.65  

Aileron Orchards 1825 * 3355  *  

          

1.84  

 * ADWR did not include a 2022 water usage model 

 

The disparity between the actual current rates of groundwater withdrawal and the rates 

used in the ADWR preliminary model are considerable.4  These differences cast serious doubt 

about the accuracy of the preliminary model’s groundwater consumption rate at the other farms in 

the Hualapai Basin.  The inaccuracy of the data is due to fundamental problems with the 

assumptions used.  This is most strikingly obvious in the fifth column of Figure 1, where the 

coefficient factors used by ADWR are listed.  In the written questions and answers from the 

informal comment period,5 ADWR cited a USGS analysis6 it used in its preliminary model that 

uses crop coefficients from Doorenbos and Pruitt, which were published forty-seven years ago 

(1975).  The result, as you can see, are predicted water consumption rates that greatly exceed the 

actual.  Use of such outdated methods to predict water consumption is arbitrary and capricious, 

especially when we are providing accurate data to you.7  The Peacock Nut farm utilizes state of 

the art technology with soil and tree trunk sensors to manage water uses most efficiently.  While 

we have not provided water use data for all of the farms in the Basin, we are confident that you 

will find similar results from the other farms if you ask for it.    

We would also like to point out that the difference between the actual water use and the 

water use reported by the USGS and Matrix studies,8 among other data issues, should come as no 

 
4 There are some differences in the modeled acreage and the actual irrigated acreage.  To be consistent, and frankly to 

make the data analysis easier to understand for purposes of this letter, we chose to use the modeled acreage for our 

calculations of actual water use in Figures 1 and 2.  Aileron Orchards planted an additional 526 acres in 2022, which 

accounts for Aileron’s 2022 increase.  We believe that the overall differences between modeled and actual acreages 

are most likely a result of including lands that are used for roads, well sites, easements, etc., in the modeled acreage.   
5 Available at https://new.azwater.gov/sites/default/files/HV_Q%26Arev102722.pdf (last visited 11/9/2022). 
6 Read, A.L., Cadogan, A.F., and Mayo, J.P., 2022, Estimated crop irrigation water use withdrawals in Hualapai 

Valley Groundwater Basin, Arizona for 2021: U.S. Geological Survey data release, 

https://doi.org/10.5066/P9GY1WFR, also available at 

https://www.sciencebase.gov/catalog/item/62cf2c53d34e82ff904acb4a (last visited 11/9/2022). 
7 Peacock’s monthly water use report is attached as Exhibit D, and the Peacock Sustainability Report is attached as 

Exhibit E (which includes additional data and information about Peacock’s water conservation efforts). 
8 See Knight, J.E., Gungle, B., and Kennedy, J.R., 2021, Assessing Potential Groundwater-Level Declines from Future 

Withdrawals in the Hualapai Valley, Northwestern Arizona:  U.S. Geological Survey Scientific Investigations Report 
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surprise to the advocates of creating this INA because we provided testimony to that effect at State 

Representative Cobb’s Mohave County West Basin Water Users Study Committee, at the Mohave 

County Board of Supervisors, and during state legislative hearings for the proposed Rural 

Management Area bills in the most recent legislative session.  Despite our efforts, our concerns 

have been ignored by local and state politicians.   

We recognize that you are under tremendous political pressure on this issue.  However, 

advocates for the INA must recognize that you are bound to follow the law. A.R.S. 45-435(C) 

requires that the Director “shall give full consideration to the public comment and to 

recommendations made by local political subdivisions.”  (Emphasis added).  We trust that you will 

give full consideration to our testimony and data and find that an INA is unwarranted for the 

Hualapai Basin at this time.  

I would also like to make a constructive suggestion.  Rather than establish an INA that is 

not justified or supported by facts, I invite you to meet with the farmers that an INA would impact 

and see if you can gain voluntary cooperation for monitoring groundwater levels and the rates of 

withdrawal.  Over time, you could gain an accurate record of data that you or your successor can 

use to make informed decisions.  The farmers know better than anyone in the Hualapai Basin how 

much water is available and how much water they use, and they are motivated to protect their 

investments by ensuring that their water source will be available for years to come.  I think you 

would find an audience who is willing to listen and cooperate.  As we have previously expressed 

to ADWR at public meetings, in person, and in written communications, Peacock Nut Company 

is committed to collaborating and working in good faith with ADWR.   

I appreciate your consideration of the foregoing comments. 

 Very truly yours, 

Snell & Wilmer 

Fred Breedlove  
 

 
2021-5077 (herein referred to as the “USGS study” or “USGS report”).  See also Matrix New World Engineering, 

2019, Northwest Basins Groundwater Resource Assessment, Mohave County, AZ:  Matrix Project No.”  18-1012 

(herein referred to as the “Matrix report”). 
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EXHIBIT A 







 

 

 

EXHIBIT B 





 

 

 

EXHIBIT C 















 

 

 

EXHIBIT D 



1/1/2021 0:00 4.17490881 1/1/2021 0:00 6.8012591 5/1/2021 12.537
2/1/2021 0:00 6.15863496 2/1/2021 0:00 23.032276 6/1/2021 89.5268
3/1/2021 0:00 9.05966 3/1/2021 0:00 51.520796 7/1/2021 62.8029
4/1/2021 0:00 28.3322 4/1/2021 0:00 31.12343 8/1/2021 164.65

5/1/2021 66.3594 5/1/2021 0:00 56.625277 9/1/2021 97.9972
6/1/2021 58.6108 6/1/2021 0:00 76.8385 10/1/2021 48.5625
7/1/2021 63.4676 7/1/2021 70.2865 11/1/2021 20.3565
8/1/2021 100.72 8/1/2021 133.56 12/1/2021 17.253
9/1/2021 46.6523 9/1/2021 85.54563

10/1/2021 35.66 10/1/2021 56.253
11/1/2021 19.7523 11/1/2021 26.8573
12/1/2021 6.53 12/1/2021 13.625
Total A/F 445.477804 Total A/F 632.06897 Total AF 513.6859

0.048909

Total AF 1591.23267

Total (AF) used per acre 

Water Usage A/F 2021
Well 1 Well 2 Well 7

Water Usage (AF) 2021 Water usage (AF) 2021



Water usage (AF) 2022
1/1/2022 0:00 11.6 1/1/2022 0:00 10.25 1/1/2022 16.14 4/1/2022 27.2
2/1/2022 0:00 18.08 2/1/2022 0:00 15.36 2/1/2022 25.5 5/1/2022 42.3
3/1/2022 0:00 38.4 3/1/2022 0:00 34.02 3/1/2022 23.85 6/1/2022 130.5
4/1/2022 0:00 18.14 4/1/2022 0:00 68.9 4/1/2022 27.25 7/1/2022 35.4

5/1/2022 49.5 5/1/2022 0:00 65.4 5/1/2022 69.8 8/1/2022 0
6/1/2022 101.7 6/1/2022 0:00 74.2 6/1/2022 1.3 9/1/2022 well down
7/1/2022 114.1 7/1/2022 66.7 7/1/2022 0 10/1/2022 well Down 
8/1/2022 60.02 8/1/2022 77.82 8/1/2022 54.03 11/1/2022
9/1/2022 66.68 9/1/2022 149.9 9/1/2022 188.6

10/1/2022 10/1/2022 10/1/2022
11/1/2022 11/1/2022 11/1/2022

Total A/F 478.22 Total A/F 562.55 Total AF 406.47 Total AF 235.4

Total AF 1682.64

0.517181602

Well 10 

Total (AF) used per acre 

Well 1 Well 2 Well 7
Water Usage A/F 2022 Water Usage (AF) 2022 Water usage (AF) 2022
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Current practices for Pistachio irrigation in the United States revolve around the use of ETo, ETc and 

Kc values. ET stands for evapotranspiration, which is the process of water being transferred from the 

land to the atmosphere by the soil and other surfaces and from transpiration from plants. 

Transpiration is the exhalation of water from the plant stomata out into the atmosphere and is 

necessary for plants to function. The “o” at the end of ETo, stands for a reference crop. Grass is 

usually the reference crop or ETo that is measured by weather stations across the country to get a 

baseline for irrigation practices. KC stands for crop coefficients, which is a constant quantity placed 

before and used to multiple by the variable, the variable being the reference crop (ETo) which in turn 

defines the actual evapotranspiration need of the specific crop (ETc). KC’s have been created for 

virtually every farmable crop, so that growers can use a simple equation to get a recommended 

applied amount. To better visualize this, please see the following equation.


Throughout the growing season, the Kc vales will change as the trees go through different 

phenological stages. At the beginning of the year, it will be very low, as pistachios go dormant and 

do not need large amounts of water. As it gets to the middle of the season, the ratios gradually 

increase, and more water is needed as canopy and nut develop start. It then drops off toward the 

end of the year as they go dormant again.



Another thing to note, is that pistachios can only grow in certain climates. Thus far, pistachios can 

only thrive in California and Arizona, as these areas have unique climates suitable for pistachios. 


Standard Farming Practices and 
Methods for Irrigation


Phytech is a real-time agricultural support service that is holistic in 

its approach, as it connects growers through remote sensors, to the 

plants, irrigation system, weather, and cultural operations. With 

these sensors, data is collected and Phytech applies patented 

algorithms that transform that data into actionable items and 

alerts that help with real-time decision making.


ETo X Kc = ETc
i



In terms of irrigation practices, most growers follow the recommendations given out by the UC 

Davis extensions (Ferguson 2005). These have been a great resource over the years and have 

helped growers in their water use efficiency. In fact, we at Phytech provide the recommendation on 

our website because of how crucial it has been in the nut industries.  

Below are recommendations published by the UC Davis departments (table1) and extensions that 

growers typically follow throughout the growing season (table 2).   



Table 1: UC Davis Pistachio ETc recommendation, Ferguson 2005.

Table 2: UC Cooperative Extension  for Kings County, Kallsen 2001.

3Phytech Sustainability Report – Peacock Nuts
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As can be seen within the papers on both Table 1 and Table 2, there are 

recommendations for newly planted orchards to fully mature orchards. 

There are recommendations for RDI or regulated deficit irrigation strategies,  

which are designed for growers with little to no water for the season.  

There are also recommendations based on phenological stages. There is 

about a 7% variance in terms of fully mature pistachio water requirements 

(not considering the RDI) between the recommendations of both papers.



Another type of irrigation strategy that is used in conjunction to ET, is to monitor soil moisture levels 

with soil probes. This method revolves around understanding your soil, setting certain parameters on 

soil moisture levels, and then irrigating to those parameters. 


The parameters are known as:




This strategy involves using probes that go into the soil and measure the water availability to the 

plant. Growers will irrigate to FC and then hold off until it reaches the MAD, then they irrigate again. 

The PWP is something the grower never wants to reach as the tree begins to wilt.


In general terms, growers will monitor the water within the entire root profile of the trees and refill 

the root profile, when the water availability reaches a certain level. Usually for pistachios, growers 

monitor down to around 4 to 5 feet and based on how much water is used from ETc, they will refill 

the profile based on lost water.





Both of these strategies have worked in the past, but both rely on variables outside the working of 

the plant to determine how to manage the plant. 


Phytech uses multiple sensors, which monitor the plant’s real-time stress levels, growth and 

contraction rates, just to name a few, to determine best practices.


This, in conjunction with ET and soil probes, give the grower the full picture.


FC

Field Capacity

PWP 

Permanent Wilting Point 

MAD

Maximum Allowable Depletion 
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The following data is derived from Peacock Nuts irrigation sensors in the field. These data points are 

collected directly from the irrigation system out in the field and are given in real-time (figure 1 and 

table 3). They are also recorded to help the grower understand water usage and how they are 

compared against the recommended amounts. These numbers are averages of the entire operation.

Figure 1: Applied vs Recommended Irrigation in Acre/Inches

Table 3: Peacock Applied vs Recommended 

On average, Peacock is reducing total applied irrigation by 63% 

of the recommended amount every month. This is because 

they are using the real-time tree monitoring feedback to 

decide when to irrigate and how much. 
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The irrigation decisions being made are based on the real-time feedback derived from the plant 

sensors. As trees transpire and go through photosynthesis, they contract and expand. The sensors on 

the trees measure those movements and give the grower a colored feedback every day based on how 

much they contract and expand. If contraction rates are high and expansion rates are low, then it 

would be considered stressed and show a red or orange color. 


If the trees contract very slightly, but expand greatly, then it would show a green and indicate no 

stress (figure 2). Mitigating oranges and reds, help with overall tree health, maintain growth levels, 

maximize crop load and prevent diseases. 



Peacock’s overall growth and stress distribution have been the determining factor in how much they 

irrigate. Unlike traditional farming methods, this provides real-time feedback daily, wherein the grower 

can adjust instantly. As can be seen in figure 3, the stress is minimal with less than 3% of the overall 

trees seeing any sort of stress each month. Growth is on a normal trend, despite the fact that they 

have reduced applied water by 63% (figure 4).




Figure 2: plant status color scheme 

Figure 3: Stress Distribution in Peacock Nuts 2022 

high stress mild stress low stress no stress no stress
Far from yield affecting stressOptimal yieldNo yet affecting plot yieldSlightly affecting plot yieldAffecting plot yield
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When compared to California, Arizona has 28% higher ET rates, which means the trees are using 28% 

more irrigation water. Looking at the same age of trees in California, growers are irrigating 17% higher 

than the recommended amount and 66% higher than Peacock, even with average ET rates higher in 

Arizona (table 4). 





Figure 4: Tree Growth in Peacock Nuts 2022

Table 4: Peacock vs California Averages
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A final data point to look at is operational water use efficiency or WUE. This means how well the trees 

are using the water and not letting this water slip past the root zone. This also correlates with nitrogen 

use efficiency or NUE. The following images show the use of soil probes in Peacock Nuts.  

Water is kept in the top 12 to 18 inches of the soil and does not go down past that (figure 5).  


The ups and downs imply that irrigation happened (or rain) and the tree uses the water. This is only 

seen in the active root zone. This is important because the active root zone or “feeder roots” reside in 

this area. Pushing past this zone makes it harder for the trees to grab, which leads to increased stress 

levels. It also helps with nitrogen use efficiency because the nitrogen remains in the root zone and 

does not get pushed past. This means it’s available for the trees and more importantly, there is no 

leaching of nitrogen to lower levels, which can be detrimental to the aquifers. 


Figure 5: Soil Profile of Peacock Ranch 



Peacock Nuts –

Conclusion


Ferguson, L.  (Editor).  2005.  Pistachio Production Manual, Fourth Edition 2005.  Tree water 

requirements & regulated deficit irrigation, D.A. Goldhamer, Chapter 13. Univ CA Davis.


Jones, D.W., R.L. Snyder, S. Eching and H. Gomez-McPherson. 1999. California Irrigation Management 

Information System (CIMIS) Reference Evapotranspiration. Climate zone map, Dept. of Water 

Resources, Sacramento, CA. 


Kallsen, Craig, Citrus and Pistachio Advisor. Irrigating Citrus and Pistachio. Summer 2001. 


https://cekern.ucanr.edu/files/182648.pdf

Peacock Nuts has reduced applied irrigation by 63% of the 

recommended amounts published by the California 

Cooperative Extensions and UC Davis. 

This equates to a total savings thus far of 316 million gallons.

Compared to the average grower in California, Peacock Nuts 

is irrigating 66% less, with low stress levels and good growth.

Operational water use efficiency is high, and any nitrogen 

leaching is none existent. 

Phytech is a fast-growing AgTech company with a technology designed to

improve irrigation efficiency, plant health, crop yields, and crop quality. 

Visit us: Phytech.com

9Yara x Phytech- Plant-based Nutrition: Data-driven. Effective. Sustainable 
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