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Abstract 

 Arizona’s approach to aquifer and groundwater protection is ax-ante and four tied. On the 

federal level, pesticides are required to be registered under the Federal Insecticide, Fungicide, 

and Rodenticide Act. The Arizona Department of Water Resources registers the use of these 

pesticides in Arizona. The Aquifer Protection Plan Program distributes permits to allow 

pollutants to be discharged into the water supply in certain quantities. Lastly, the Safe Drinking 

Water Act regulates the amount of contaminants that can be permitted in drinking water. This 

paper evaluates each of these four approaches to aquifer protection regulation, including the 

application of the regulations.   
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Introduction 

 Arizona’s ax-ante approach to aquifer protection is four tiered: Federal regulations, State 

regulations, the Arizona Aquifer Protection Plan (APP) Program, and the Safe Drinking Water 

Act (SDWA). These four components are designed to protect the consumer from health damages 

caused by polluted aquifers.  

Before water reaches the consumer, it goes through many avenues, all of which have the 

potential to pollute and contaminate the water. First, pesticide manufactures register their product 

through the Federal Insecticide, Fungicide, and Rodenticide Act. Once registered, the product 

can go into production and be sold to consumers. Before consumers use the product, they must 

register the use with the state. The Arizona Aquifer Protection Plan then regulates Arizona 

aquifers, a major source of Arizona’s drinking water, to ensure there is no illegal dumping of 

contaminants into the aquifers. Lastly, the Safe Drinking Water Act regulates the amount of 

contaminants that are safely allowed in drinking water and enforces public water suppliers to 

comply with these levels. All of these measures are put into place to protect consumers from 

contaminated drinking water. However, if contamination does occur, there are many different 

entities whose negligence could have caused the pollution.  

 When imposing regulations against externalities (in this case, polluted water), 

governments can elect to impose ex ante or ex post regulations. Ex ante regulations, for example, 

permits and taxes, occur before an externality has occurred. On the other hand, ex post 

regulations attempt to control externalities after the fact. The idea with ex post regulations is that 

the liabilities for causing an externality are great enough a deterrent to prevent the externality 



 

 

Schmitt 3 

from occurring.
1
 Federal and State regulations, as well as the APP Program and SDWA are 

designed to be ex ante approaches to aquifer protection in Arizona. However, with many 

different facets of government seeking to regulate Arizona’s aquifers, it can be hard to establish 

who is regulating what for whom. This issue becomes particularly prevalent when contamination 

occurs and the injured strives to hold someone responsible. This paper seeks to understand the 

roles of federal regulations, state regulations, the APP program, and the SDWA in the protection 

of Arizona’s aquifers. 

Federal 

 On the federal level, pesticides are regulated under the Federal Insecticide, Fungicide, 

and Rodenticide Act (FIFRA). Although FIFRA was established by Congress in 1947, the 

federal government began regulating pesticides in 1910 with the Federal Insecticide Act of 1910. 

In the beginning, pesticide regulation was established to insure products were labeled correctly, 

and to prevent the circulation and distribution of products that were “adulterated and misbranded” 

(Bergeson 1).
2
 Congress went on to established FIFRA in 1947. In the first passage of FIFRA, 

the United States Department of Agriculture (USDA) regulated pesticides. However, FIFRA was 

revised in 1972, and the responsibility of regulating pesticides was transferred to the newly 

created Environmental Protection Agency (EPA). While there have been several other 

                                           
1
 Kolstad, Charles D., Thomas S. Ulen, and Gary V. Johnson. "Ex Post Liability for Harm vs. Ex 

Ante Safety Regulation: Substitutes or Complements?" The American Economic Review 80.4 

(1990): 888-901. JSTOR. Web. 1 Oct. 2014. 
2
 In the case Parke, Davis & Co. v. United States, the court sought to determine if an insecticide, 

labeled “P.D. & Co. Brand Insect Powder P.D. & Co.” shipped by Parke, Davis & Co. was 

adulterated or misbranded under the Insecticide Act of 1910. In this case, a pesticide is 

determined to be adulterated “if its strength or purity fall below the professed standard or quality 

under which it is sold.” The judge ruled that the evidence showed that the purity of the powder 

was reduced because of the amount of pyrethrum used in the insect powder, and the powder was 

in fact misbranded. 
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amendments to FIFRA since 1972, the most notable was in 1988, when the EPA was required to 

reregister many pesticides that had been registered before 1984.  

 Perhaps the first place to start when deciphering FIFRA is with its definition of a 

pesticide. According to FIFRA, a pesticide is “any substance or mixture of substances intended 

for preventing, destroying, repelling, or mitigating any pest.”
3
 There are a few stipulations as to 

when a substance is considered a pesticide, the first being the person who distributes or sells the 

substance claims (directly or otherwise) that the substance is a pesticide. Additionally, a 

substance is a pesticide if the active ingredients are used in pesticides. Lastly, if the distributor of 

a substance has knowledge that it will be used as a pesticide, then it is considered as such. If a 

substance meets the requirements to be considered a pesticide, it will have to be registered with 

the EPA.
4
  

 In order to sell or distribute a pesticide, the manufacturer has to register the product with 

the EPA. After the product is registered, the distributor has to abide by the standards set by the 

EPA in regard to packages, labels, and wrappers. Additionally the product must childproof in 

order to protect the consumer from accidental poisoning.
5
 While the distribution of pesticides by 

the manufacturers is regulated under FIFRA, the authority for the sale and use of the pesticides is 

given to the states in Section 24(a).
6
 Arizona’s pesticide use regulations will be discussed in the 

next section. 

 To date, the largest civil settlement under FIFRA was the Scotts Miracle-Gro Company 

in September 2012. According to the EPA’s disclosure of the settlement, Scotts “distributed or 

sold unregistered, canceled, or misbranded pesticides, including products with inadequate 

                                           
3
 FIFRA § 2(u), 7 U.S.C. § 136(u) 

4
 Bergeson, Lynn. FIFRA: Federal Insecticide, Fungicide, and Rodenticide Act, Basic Practice 

Scene. American Bar Association. 2000.  
5
 Bergeson (2000) 18 

6
 Bergeson (2000) 105 
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warnings or cautions.”
7
 Scotts-Miracle Gro paid $6,050,000 because of the FIFRA violations, 

and completed $2 million worth of environmental projects. This settlement is significant because 

more than 100 of their products were in violation of FIFRA. Additionally, their products were 

distributed nationwide, meaning many regions were affected by their noncompliance. 

Unregistered pesticides can be detrimental to aquifers as runoff from chemicals used in 

agriculture can be a major source of contamination. If those pesticides are unregistered, they may 

contain toxic chemicals at a concentration that is harmful to human health.  

State 

 The beginning of Arizona’s management of its water begins around 1963, when litigation 

over the Colorado River between Arizona and California ended, and Arizona began its own 

management system, know as the Central Arizona Project, or CAP. Construction of the CAP 

didn’t begin until 1973, but by 1992 water from the CAP began delivery to southern Arizona 

cities like Tucson. However, one of the most vital parts of Arizona’s management of its water 

supply began in 1980 when the Groundwater Management Act passed.
8
 This act developed out 

of the need to determine who has the right to pump groundwater and how this pumping should 

be regulated to avoid over-pumping the groundwater. Additionally, Arizona needed to decide 

whether their groundwater was going to be managed locally or by the state. The Groundwater 

Management Act determined that these regulations regarding pumping groundwater would be 

enforced by a state agency, leading to the establishment of the Arizona Department of Water 

                                           
7
 “Scotts Miracle-Gro Company Settlement.” Environmental Protection Agency. Web. Nov 2014. 

http://www2.epa.gov/enforcement/scotts-miracle-gro-company-settlement. 
8
 "The Basics of Arizona Water Law." Arizona Water 101. Web. Nov. 2014. <http://www.g-a-

l.info/AZ-Water101.htm>. 
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Resources.
9
 It should be noted, however, that although the Arizona Department of Water 

Resources regulates the pumping and management of groundwater, it does not regulate water 

quality. At this point, we have the Federal government via the EPA regulating pesticides through 

FIFRA and groundwater pumping in Arizona being managed by the Arizona Department of 

Water Resources. However, there needs to be a state entity in Arizona that regulates pesticides 

that works with the EPA to enforce pesticide regulation. In Arizona, this is done through the 

Arizona Department of Agriculture and the Environmental Services Division (ESD). According 

to their website, the purpose of the ESD is to “register and licensing feed, fertilizer, seed, and 

pesticide companies or products in accordance with federal and state laws…enforce pesticide use 

compliance to ensure established buffer zones are adhered to, environmental concerns are met, 

and people are protected.”
10

 Not only does the ESD register pesticides used in the state of 

Arizona, but it is also responsible for educating citizens on the use of pesticides. Although the 

department charges for certifications and licenses they offer, there is no cost to take the exams, 

making information regarding pesticide use accessible to more people.  

 The EDS distributes different licenses for different entities that come into play when 

administering pesticides. The pesticides in use should, presumably, be registered under FIFRA 

by the manufacturer and thus their distribution to consumers is legal. However, there are 

different types of consumers that need to be licensed in order for pesticide use to be compliant. 

First are regulated growers, or the people who purchase the pesticides to apply on their property. 

Second are pest control advisors, who provide recommendations to the regulated growers on 

which pesticides to use and how to use a specific pesticide. Lastly, there are the applicators who 

                                           
9
 "History of Water Management in Arizona." Arizona Department of Water Resources. 27 Mar. 

2014. Web. 1 Nov. 2014. 

<http://www.azwater.gov/AzDWR/PublicInformationOfficer/history.htm>. 
10

 "Environmental Services Division." Arizona Department of Agriculture. Web. Nov. 2014. 

<https://agriculture.az.gov/divisions/environmental-services>. 
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are the people who physically apply the pesticide. All three entities involved in the use of the 

pesticide on a property are required to be licensed in accordance to their individual 

responsibilities in the pesticide application process.
11

 The state of Arizona also established the 

Arizona Pesticide Groundwater Quality Protection Program (APGQPP) in order to prevent 

pesticide pollution from normal use. After new pesticides are registered with the state, the 

APGQPP determines if active ingredients in those pesticides could possibly pollute Arizona’s 

water. The program is responsible for groundwater monitoring as well as reporting pesticide 

usage annually.
12

 

Inevitably, pesticide contamination does occur despite the EDS’s licensing. One instance 

in 2001 made local news when a crop duster with Sarita Aerial Contractors Inc. sprayed 

pesticides over homes and the Salt River Project (SRP) canal. This incident not only caused 

concern among the neighbors whose homes were now, albeit unsolicited, pest free, but also 

David Maldonado, a biochemical supervisor for SRP at the time, whose lost dozens of White 

Amur grass carp. The fish, which are algae-eating fish used in the canal as alternatives to harsh 

chemicals, cost the SRP $4,000 to replace, while Sarita Aerial Contractors, Inc. was fined a few 

hundred dollars for the wandering pesticides. At the time, Sarita Aerial Contractor, Inc. had 

received four violations from the Arizona Department of Agriculture over a six-year span.
13

  

Aquifer Protection Plan Program 

 The Aquifer Protection Plan Program is implemented by the Arizona Department of 

Environmental Quality (AZDEQ) as a program specifically designed to manage contaminants in 

                                           
11

 More information regarding the specific responsibilities of regulated growers, pest control 

advisors, and applicators can be found in Form 1080, which is distributed by the Arizona 

Department of Agriculture. 
12

 "Arizona’s Pesticide Groundwater Quality Program." Arizona Department of Environmental 

Quality. 2014. Web. Nov. 2014. <http://www.azdeq.gov/environ/water/permits/pesticide.html>. 
13

 Markley, Jennifer. "Buzz Kill." Phoenix New Times. 14 June 2001. Web. Nov. 2014. 

<http://www.phoenixnewtimes.com/2001-06-14/news/buzz-kill/full/>. 
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the aquifers. One of the main parts of the program is Aquifer Protection Permits. These permits 

are required for facilities that will discharge a pollutant either directly into an aquifer, or onto the 

land surface or vadose zone
14

 in a way that it is probable the pollutant will reach an aquifer.
15

 

The pollution of aquifers in Arizona is a large concern because it is one source for public water 

supply. Before the water is delivered to consumers, it is tested extensively to make sure it meets 

regulations set by the federal and state governments (as described above). According to the 

Arizona Department of Environmental Quality, “pollutants detected in groundwater include 

volatile organic compounds (typically industrial solvents), nitrate, sulfate, dissolved solids, 

metals, pesticides, petroleum hydrocarbons (usually gasoline or diesel), radiochemicals and 

bacteria.”
16

  

 There are, however, 24 types of facilities that are exempt from obtaining a permit before 

discharging a pollutant.
17

 The first of these is household and domestic activities, which would, 

understandably, be difficult to enforce. Other facilities are exempted because discharge and 

pollutants by these entities are regulated by the government elsewhere. For those facilities that 

require a permit under the Aquifer Protection Program, either an individual permit or a general 

permit is issued. Applicants for individual permits must comply with Best Available 

Demonstrated Control Technology, they must not exceed the Aquifer Water Quality Standards 

(that is, if the level of pollutant is already too high in the aquifer, the applicant cannot discharge 

                                           
14

 The vadose zone is the area below the surface of the land but above the water table or aquifer. 
15

 "Aquifer Protection Permits (APP)." Arizona Department of Environmental Quality. 2014. 

Web. Nov. 2014. <http://www.azdeq.gov/environ/water/permits/app.html>. 
16

 "Groundwater Protection In Arizona: An Assessment of Groundwater Quality and the 

Effectiveness of Groundwater Programs." Arizona Department of Environmental Quality. 2002. 

Web. Nov. 2014. <http://www.azdeq.gov/function/forms/download/2002/five.pdf>. 
17

 These facilities are specified under A.R.S. § 49-250 
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their pollutant even with a permit), and the applicant must be financially able to abide by the 

terms of the permit.
18

 

 There are 45 general permits facilities that can apply for with AZDEQ. Type 1 does not 

require notification when the facility discharges a pollutant, but it does require that the facility 

maintain best management practices to reduce the amount of pollutant. Other permit types 

require a Notice of Intent and even others require a Notice of Intent and a Supplemental Notice 

of Intent. Regarding agriculture, no permits are required, but agricultural facilities are always 

required to follow best management practices.
19

 

 One controversial case involving aquifer permits is in regard to the Rosemont Copper 

mine in southern Arizona. The proposed mine is an open-pit mine in the Santa Rita Mountains 

(about 30 miles southeast of Tucson, Arizona). To date, the mine is still in the permitting process 

and while some argue the mine will create jobs and generate tax revenue as well as be a source 

of domestic copper, opponents to the mine are concerned about air and water quality, as well as 

tourism in the surrounding towns such as Sonoita, a large wine region in Arizona, and Patagonia.  

 The mine requires many major permits in order to proceed, some of which are to protect 

Arizona aquifers and groundwater. On April 3, 2012, an Aquifer Protection Permit was issued by 

the Arizona Department of Environmental Quality to the Rosemont Copper Project.
20

 The 

following month, Pima County Board of Supervisors unanimously appealed this decision. 

Advocacy groups, such as Save the Scenic Santa Ritas, were concerned that the permit was 

approved without addressing all of the citizen’s concerns that were made known to ADEQ and 

                                           
18

 "Aquifer Protection Permits (APP)"  
19

 "Aquifer Protection Permits (APP)"  
20

 Aquifer Protection Permit #106100 

(http://www.azdeq.gov/environ/water/permits/rosemont.html) 



 

 

Schmitt 10 

were documented and responded to prior to the permit approval.
21

 Then, The Center for 

Biological Diversity and Save the Scenic Santa Ritas joined together to file a lawsuit in August 

2013, against the Arizona Department of Environmental Quality in a continued effort to reverse 

the approval of the Aquifer Protection Permit. They argued that the riparian areas downstream 

from the mine site were in danger of becoming contaminated by mercury, arsenic, and lead.
22

 At 

this time, Rosemont Copper Project still holds a valid aquifer protection permit, but is still 

waiting on other permits to start the project. 

Safe Drinking Water Act 

 The final tier of Arizona’s approach to aquifer protection is the Safe Drinking Water Act. 

(SDWA) Denise Scheberle summarizes the issues with regulating drinking water perfectly with 

her chapter title: “Implementing Drinking Water Regulations in a One-Size-Fits-All World”.
23

 

While there is nothing inherently wrong with the desire for everyone to have access to water that 

is safe to drink, the logistics of implementing this across the country are onerous. The SDWA 

was enacted in 1974, although the government had previously implemented drinking water 

standards in 1914 with bacteriological quality standards.
24

 These 1914 standards were modified 

over the years, but it was not until the 1960s that health concerns drove more regulation around 

drinking water. According to the EPA, chemical contamination of water supplies —such as 

contamination by pesticides—played a major role in passing the SDWA. 

                                           
21

 Pallack, Becky. “Pima to appeal Rosemont aquifer permit.” The Arizona Daily Star. 9 May 

2012. LexisNexis. December 2014. 
22

 “Washington: Lawsuit Filed to Overturn Key Permit for Arizona’s Rosemont Mine.” US 

Official News. 22 August 2013. LexisNexis. December 2014. 
23

 Scheberle, Denise. “Implementing Drinking Water Regulations in a One-Size-Fits-All World.” 

Federalism and Environmental Policy: Trust and the Politics of Implementation. 2nd ed. 

Washington, D.C.: Georgetown UP, 1997. 124-153. Print. 
24

 "The History of Drinking Water Treatment." United States Environmental Protection Agency, 

Feb. 2000. Web. Nov. 2014. <http://www.epa.gov/ogwdw/consumer/pdf/hist.pdf>. 
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 The SDWA passage led the federal government to become a standard setter when it came 

to drinking water regulations. These standards are an attempt to control the amount of a certain 

contaminant in the drinking water supply.
25

 The SDWA defines a contaminant as “any physical, 

chemical, biological or radiological substance or matter in water.”
26

 When the SDWA was first 

enacted, the EPA set a recommended maximum contaminant level. The maximum contaminant 

level is then used to set the primary and secondary standards for drinking water. A primary 

standard is the maximum contaminant level that public drinking water can legally have. 

Secondary standards are guidelines for contaminants that cause aesthetic issues, like color, odor, 

and taste, but are not detrimental to the public’s health.
27

  

 Like most federal regulations, the SDWA has been amended numerous times. The most 

notable amendments occurred in 1986 and 1996. It was the 1986 amendment that established the 

maximum contaminant level goals
28

 (previously the EPA had provided recommended maximum 

contaminant levels). It goes on to state that if a contaminant has a maximum contaminant level 

goal, the EPA will provide the maximum level of that contaminant allowed that is “feasible.”
29

 

While the technology and techniques that the EPA determines to provide the maximum level of a 

contaminant will be provided, those techniques are by no means the only options to obtain the 

maximum contaminant level.
30

 

 The Safe Drinking Water Act determines, on a federal level, the maximum contaminant 

level goals, although it is the responsibility of the state and private drinking water plants to make 

                                           
25

 Scheberle (1997) 128 
26

 Safe Drinking Water Act, Section 1401(6), 42 USC Section 300f(6) 
27

 Scheberle (1997) 129 
28

 Maximum Contaminant Level Goals (MCLG) are non-enforceable contaminant levels that 

assist the EPA in setting Maximum Contaminant Levels, which are legally enforceable. 
29

 Where “feasible” means “feasible with the use of the best technology, treatment techniques 

and other means which the Administrator finds after examination for efficacy under field 

conditions” per Public Law 99-339, Section 101(D)(5) 
30

 Public Law 99-339 
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sure they do not exceed these maximum contaminant levels. As imagined, this can cause issues 

when a contaminant is more predominant in one area than another, or small public water systems 

do not have the technology and resources to minimize their contaminant levels. One such 

example of this is the arsenic in drinking water the EPA released in 2001. The previous level had 

been set in 1942 at 50 ppb by the U.S. Public Health Service. Congress, during the 1996 

amendment to the SDWA, instructed the EPA to propose a new standard for arsenic in drinking 

water, after an extensive period of assessments and risk analyses. Finally, in 2001, the EPA 

established 10 ppb as the arsenic standard and set a timeline of 5 years for water systems to 

comply. However, Congress believed that small systems and rural communities would have an 

difficult time reaching this standard because of the financial obligations associated with the 

technologies needed to minimize the amount of arsenic in the drinking water. The 107
th

, 108
th

, 

109
th

, and 110
th

 Congress all made efforts to attempt to relieve the financial burden on small 

water systems due to the new standard for arsenic.
31

   

Conclusion 

 In conclusion, the United States has taken an ex ante approach to regulate pollutants in 

effort to avoid contaminating water supplies. These regulations can be found on the federal level 

through the registration of pesticides under the Federal Insecticide, Fungicide, and Rodenticide 

Act, on the state level with the registration of use of pesticides with the Arizona Department of 

Water Resources, under the Arizona Aquifer Protection Plan Program that requires permits 

before pollutants can be discharged into the water supply, and finally with the Safe Drinking 

Water Act that regulates the amount of contaminants that can be present in drinking water. All of 

these regulations seek to protect the consumer from health damages due to pollutants and take 

                                           
31

 Tiemann, Mary. "Arsenic in Drinking Water: Regulatory Developments and Issues." National 

Council for Science and the Environment, 1 July 2008. Web. Nov. 2014. 

<http://crs.ncseonline.org/NLE/CRSreports/08Aug/RS20672.pdf>. 
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action in the form of lawsuits and fines against those who violate these regulations. If damages 

do arise, the liability side of can be extremely difficult to pinpoint who is responsible because of 

all the entities involved on the regulation side.  
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