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Temporary Well Spacing and Well Impact Rules

Statutory Authority

Arizona Revised Statutes (A.R.S.) § 45-592 (B) states that the director may adopt temporary rules to allow a person to construct, replace or deepen a well prior to the adoption of final rules pursuant to this article. 

A.R.S. § 45-597 (A) states that a person entitled to withdraw groundwater in an active management area (AMA) or a person entitled to recover stored water pursuant to section 45-834.01 may deepen an existing well or construct a replacement well at approximately the same location.  The director shall by rule define what constitutes a replacement well, including the distance from the original well site that is deemed to be the same location for a replacement well.

A.R.S. § 45-598 (A) states that the director shall adopt rules governing the location of new wells and replacement wells in new locations in active management areas to prevent unreasonably increasing damage to surrounding land or other water users from the concentration of wells.

A.R.S. § 45-603 states that in developing rules and regulations under this article, the director shall consider, among other things, water quality, cones of depression and land subsidence.

Wells Subject to Well Spacing Criteria

I.
Inside of Active Management Areas
· Proposed groundwater wells for which a well permit is required under A.R.S. § 45-599.  This includes new wells (generally defined in A.R.S. § 45-591 as wells drilled after June 12, 1980), and replacement wells in new locations, that are drilled pursuant to grandfathered groundwater rights, service area rights and general industrial use permits.  The following wells do not need a well permit under A.R.S. § 45-599 and therefore are not required to comply with well spacing criteria:

· Exempt wells (generally defined in A.R.S. § 45-454 as non-irrigation wells having a pump with a maximum capacity of not more than 35 gallons per minute).  

· Wells drilled pursuant to a groundwater withdrawal permit issued for dewatering, mineral extraction and metallurgical processing, poor quality groundwater, electrical energy generation, temporary dewatering, drainage of irrigated lands or hydrologic testing.  A.R.S. §§ 45-513, 45-514, 45-516, 45-517, 45-518, 45-519 and 45-519.01.

· Replacement wells in approximately the same location.  A.R.S. § 45-597(A).

· Proposed recovery wells for which a recovery well permit is required under A.R.S. § 45-834.01, unless one of the following applies:

· The applicant for the recovery well permit is a city, town, private water company or irrigation district and the proposed recovery well was drilled prior to June 12, 1980 and is located within the applicant’s service area.  A.R.S. § 45-834.01(B)(2).

· The applicant is a multi-county water conservation district (i.e., CAP) and the proposed recovery well was drilled prior to June 12, 1980 and is located within the district and within the same groundwater basin or subbasin in which the stored water is located.  A.R.S. § 45-834.01(B)(3).

· The proposed recovery well qualifies as a replacement well in approximately the same location. A.R.S. § 45-597(A).

· A well that will withdraw water as part of a water exchange for which a water exchange permit is required under A.R.S. § 45-1041 if there will be new or increased pumping from the well by the applicant for the water exchange permit, unless the applicant is a city, town, private water company or irrigation district.  A.R.S. § 45-1041(A)(4).

· A well that will withdraw water as part of a water exchange for which a notice of water exchange is required under A.R.S. § 45-1051 if there will be new or increased pumping form the well by a participant in the exchange, other than a city, town, private water company or irrigation district.  A.R.S. § 45-1052(4).

II.
Outside of  Active Management Areas
· Proposed recovery wells for which a recovery well permit is required under A.R.S. § 45-834.01, unless the proposed recovery well qualifies as a replacement well in approximately the same location.  A.R.S. § 45-834.01(B)(1).

· Wells in the Little Colorado river plateau groundwater basin from which groundwater may be withdrawn for transportation away from the basin pursuant to A.R.S. § 45-544(B)(1).  A.R.S. § 45-544(C) and (D). 

· Wells constructed after September 21, 1991 that will withdraw groundwater for transportation to an active management area pursuant to title 45, chapter 2, article 8.1.  A.R.S. § 45-559.

Temporary Well Rules

R12-15-830.  Well Spacing and Well Impact

A. The Director shall review all well permit applications submitted pursuant to A.R.S. § 45-599, and shall approve such applications only if he determines that the proposed well will not cause unreasonably increasing damage to surrounding land or water users from a concentration of wells.

B. Those applications which indicate a proposed design pumping capacity in excess of 500 gallons per minute, or which propose the drilling of multiple wells, shall include a hydrological study of projected declines in water levels due to the operation of the proposed well or wells.  The study shall delineate those areas surrounding the proposed well or wells in which the projected impacts on water levels would exceed 10 feet and 25 feet of additional drawdown, respectively, after the first five years of operation of the proposed well or wells.  The Director may waive this requirement only if he finds that such a study is not required to make a determination pursuant to subsection D or E.  Nothing in this subsection shall preclude the Director, in appropriate cases, from requiring any applicant to submit hydrological data or studies relating to projected drawdown effects.

C. In appropriate cases, including when the proposed well is to be located in an area of known land subsidence or poor water quality, the Director may require the applicant to submit hydrological studies or data relating to these considerations.  The application shall be rejected if the Director determines that the proposed well would cause an unreasonable and adverse impact from additional regional land subsidence or migration of poor quality water.

D. If the Director, after reviewing the application and any hydrological studies or data submitted by the applicant or Department staff, has reasonable cause to believe that the probable impact of the withdrawals from the proposed well on any well of record as of the date of receipt of the application:

(1) Will not exceed ten feet of additional drawdown over a five year period, the application, subject to any determination made pursuant to subsection C, shall be deemed to have met the requirements of subsection A.

(2) Will exceed twenty-five feet of additional drawdown over a five year period, the application shall be rejected as not in compliance with subsection A.

E. If, after reviewing the application and any hydrological studies performed by the applicant or Department staff, the Director has reasonable cause to believe that the probable impact of the withdrawals from the proposed well on any well of record as of the date of receipt of the application will be greater than ten feet, but less than twenty-five feet of additional drawdown over a five year period, the Director may consider the following factors in determining whether the application meets the requirements of subsection A:

(1)The depth to groundwater at the proposed well location;

(2)The existing rate of decline in groundwater levels at the proposed well location;

(3)The number of wells of record so affected;

(4)The historical and proposed frequency and magnitude of use of any well of record so affected;

(5)The current cost of pumping of any well of record so affected;

(6)Any other significant economic impact on any well of record so affected, which is associated with the projected decline in water levels from the operation of the proposed well;

(7)If the application is for a replacement well in a new location, the degree of impact that the original well imposed on wells of record so affected;

(8)Any efforts by the applicant to mitigate the projected damage to any well of record so affected;

(9)The feasibility of the applicant amending the specific location or pumping requirements of his proposed well to lessen the degree of impact on any well of record so affected. 

F. Before making a determination pursuant to subsection E, the Director shall mail notices to all owners of wells of record so affected, informing them of the application and of the projected impacts on their respective wells.  The applicant, upon request, shall be furnished a list of the well owners so notified.  Such owners may respond with written comments no later than 30 days after the date of the notice.

G. If an application is rejected because of unreasonable impacts on water levels in surrounding wells, the applicant shall be notified of the location and record owner of the neighboring wells of record which the Director has determined would be unreasonably damaged.  If within 45 days after being so notified, the applicant obtains signed and notarized consent forms from all such well owners, the Director shall consider the application to be in compliance with subsection A.  If the necessary consent forms are filed after 45 days, the Director shall treat the filing as a new application.  The consent form shall be prescribed and furnished by the Director.

H. An applicant may, at any time prior to a final determination, amend his application respecting the location or pumping requirements of the proposed well to lessen the degree of impact on neighboring wells of record.

I. An application to drill a replacement well in a new location pursuant to A.R.S. § 45-599 shall not be rejected pursuant to subsection A, if the Director determines that:

(1)The operation of the replacement well will not significantly impact on any well of record which had not historically been impacted by the original well; and,

(2)The replacement well’s projected impact on such neighboring wells will not exceed the historical impacts from the original well.

       J.
In this rule:

(1)“Well of record” means any well or proposed well not owned by the applicant, which has not been abandoned, and for which:

(a)A filing has been made pursuant to A.R.S. §§ 45-593(A) or 45-596(A), except any such filing which has expired pursuant to A.R.S. § 45-596(E); or,

(b)An application for a permit has been received by the Department pursuant to A.R.S. §§ 45-521 or 45-599, except any such application which has been rejected or for which the permit issued pursuant thereto has expired according to its terms, or for failure to complete the well in a timely manner pursuant to A.R.S. § 45-599(G).

(2)“Additional drawdown” means a lowering in the water levels surrounding a given well, which is as a result of the operation of such well, and which is not attributable to existing regional rates of decline or existing impacts from area wells.

K.
The Director may impose conditions on a well permit issued pursuant to A.R.S. § 45-599 to insure that the operation of the well will meet the requirements of this rule.

R12-15-840.  Replacement Wells in the Same Location

1. A proposed well shall be considered a replacement well pursuant to A.R.S. §§ 45-596 and 45-597, if the proposed well:

(a)Will be located no greater than 660 feet from the original well which it is replacing; and,

(b)Will not reasonably be expected to annually withdraw an amount of groundwater in excess of the historical withdrawals from the original well.

2. The original well may be operated in conjunction with the replacement well, if the total withdrawals do not exceed the historical withdrawals from the original well.

3. The Director may impose conditions on the notice of intent to insure that the drilling and operation of the replacement well will meet the requirements of this rule.

Background

In 1983, when the Arizona Department of Water Resources (Department) was developing the well impact rules, several committees were formed and public meetings were held to discuss the proposed rules.  It was generally agreed that it was impossible to drill a well that would not potentially impact someone else, but there was no clear consensus on all aspects of the rules.  Everyone seemed to agree that the rules had to be reasonable and defensible.  New wells in areas of severe water level decline were a major concern.  It was necessary to determine what was normal and what was abnormal.  It was something of a judgment call, but it was felt that the rules needed to be reasonable and based on an analysis of ongoing trends and conditions.

In recognition of ongoing groundwater decline rates, the Department adopted an annual rate of 2 feet/year as an upper limit on acceptable additional drawdowns that could be caused by a proposed new well (regional water level decline rates of about 2 feet/year were typical for large portions of the AMAs and it was believed that existing well owners could not usually detect [measure] water level impacts of less than 2 feet/year).  Additional drawdowns in excess of 2 feet/year but less than 5 feet/year were seen as being impacts that could cause unreasonably increasing damage to existing well owners, but may be acceptable upon demonstration of mitigating factors or consent by the affected well owners. Additional drawdowns of 5 feet/year or greater were seen as unreasonable and were prohibited by the rules, unless the affected well owners consented to the proposed well. 

The way the Department envisioned the rules to work was that theoretical impacts would be calculated and addressed prior to the time the well permit was issued. Of course it is obvious that the 10- and 25-foot additional drawdown criteria result from the multiplication of the 2 and 5 feet/year drawdown criteria for a period of 5 years.  A period of 5 years was considered to be sufficiently long enough to average or dampen short-term regional aquifer water level fluctuations.

Well Impact Rules Criteria: 1983 and Today
The Department has reviewed the data that existed on or before March 11, 1983 to evaluate whether the selected 10 and 25-foot drawdown criteria in R12-15-830 were reasonable in light of existing conditions and known information at that time.

Review of public comments concerning the development of the well impact rules confirms there was substantial public input and discussion of the rules before they were adopted.  The written comments and public testimony reviewed revealed a variety of opinions and beliefs concerning various aspects of the then prospective rules. Some individuals thought the rules might be too restrictive; some individuals didn’t think the rules went far enough; some individuals believed the rules were basically about right. 

The Department reviewed the data that existed prior to March 11, 1983 to evaluate whether the data supports that water level fluctuations of less that 2 feet per year were normal, and declines of 2 to 5 feet per year, and especially in excess of 5 feet per year were uncommon and unreasonable.   The reports that were reviewed are summarized in Table 1.  Some of these reports were published after 1983; however, the data the reports contain were available on or before March 11, 1983. 

Table 1

Selected reports reviewed on groundwater conditions circa 1982 in central Arizona
	Report
	Area Covered
	Approx. Period of Record
	Typical WL Changes
	Extreme WL Changes
	Comments

	ADWR HMS 12
	Large part of Phoenix AMA 

ESRV, WSRV, LKP,CRF,FNH
	1950 – 1982
	0 to +/-  3 ft/yr
	-5 to –7 ft/yr
	Large areas of water level decline and rises.  Rises predominate in most parts of ESRV.  

	ADWR HMS 11
	Tucson AMA

Tucson Basin


	1931 – 1982
	0 to –2 ft/yr
	-4 to –7 ft/yr
	Water level declines predominate in all areas of Tucson Basin.  Minor changes in Santa Cruz County near Nogales and Rio Rico

	ADWR HMS 9
	Prescott AMA

LIC and UAF
	1939 – 1982
	0 to –2 ft/yr
	-2 ft/yr
	Water level declines in the Little Chino sub-basin. General  water level stability in Upper Agua Fria sub-basin

	USGS WRI 78-61
	East SRV
	1923 – 1976
	-2 to –6 ft/yr
	-6 to -8 ft/yr
	Significant water level declines from the predevelopment times to mid-1970’s.

	USGS WRI 78-83
	Large parts of Phoenix and Pinal AMAs
	1923 – 1976
	-2 to –6 ft/yr
	-6 to -8 ft/yr
	Significant water level declines from the predevelopment times to mid-1970’s.  Significant subsidence problems noted in areas of extreme water level decline.


The review of these reports and data revealed that long-term water level declines in the Phoenix and Pinal AMAs were typically greater than 2 feet/year over the period 1923 to 1976.  However, the decline rates for periods beginning in the 1940’s and 1950’s through 1982 were typically more in the range of 0 to 2 feet/year.  In areas where extreme declines occurred (deep cones of depression) the decline rates often exceeded 5 feet/year (see Table 1). 

Based on these data the Department agrees that water level declines or fluctuations prior to 1983 were normally less than or equal to 2 feet/year (at least for the period from the 40’s and 50’s through 1982).  The analysis of the data also supports the assertion that declines of 2 to 5 feet/year and especially in excess of 5 feet/year, were not common over large areas of the AMAs, and certainly could have been described as excessive and cause for concern.  Such levels of decline could have been considered unreasonable due to the rapid depletion of aquifer storage and land subsidence that such declines had caused, and also because of the increased pumpage costs that such declines would create for existing well owners.  Based on the overall difficulty of assigning numeric limits to the term “unreasonably increasing damage”, the decision in 1983 to adopt 10- and 25-foot, 5-year drawdown criteria was consistent with existing water level conditions at that time.

Published reports and an analysis of more current water level data indicate rising water levels, and/or reduced water level decline rates compared to longer-term decline rates over large portions of the Phoenix AMA (Hammett, and Herther, 1995) and the Pinal AMA (Hammett, 1992).   More recent water level data for the Tucson, Santa Cruz and Prescott AMAs show variable water level decline rates.  In many areas the historic decline rates still apply, and in some areas decline rates exceed long-term historic averages.  However, decline rates of 2 to 5 feet per year, and especially in excess of 5 feet/year are still uncommon for most portions of all the AMAs. 
The 5-year time period over which additional drawdowns are projected also requires further discussion.  The 5-year time frame was chosen primarily to provide a sufficient period of time to average short-term water level fluctuations that could obscure the actual drawdown effects of a new well on an existing well.  However, the 5-year time frame also seemed appropriate when the rate at which a well’s drawdown cone develops over time was considered (see Figure 1). 

Figure 1 is a theoretical hydrograph at a hypothetical existing well that is located .25 mile from a proposed new well.  The assumed aquifer conditions and pumping rate are typical for many aquifers and wells in the central Arizona area. The hydrograph covers a period of 50 years, a conservative estimate for the life span of a newly constructed well.  The hydrograph shows that the proposed new well would cause 15 feet of additional drawdown at a distance of .25 mile from its location over its expected 50-year lifetime.  The hydrograph also shows that a drawdown of 10 feet (or 67 percent of the total lifetime drawdown) would develop at the same .25 mile distance in a 5-year period.  

If other combinations of aquifer conditions and pumping rates were applied, the results would be similar.  The basic point being made here is that the majority of a well’s lifetime impacts occur within the first few years of operation.  
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Impact Mitigation Techniques

Impact Mitigation Factors

The Department’s current temporary well impact rules state that for a proposed well permit, a hydrologic study shall be conducted that delineates those areas surrounding the proposed permitted well in which the projected impacts on water levels would exceed 10 feet and 25 feet of additional drawdown after the first five years of operation.  If any existing well of record is found to be located within the 10 foot or 25 foot drawdown radii, the Department gives the permit applicant several options:  1) relocating the proposed well; 2) reducing the annual volume requested; 3) obtaining a waiver from owners of impacted wells; 4) providing proof that the impacted well(s) are actually located outside the impact radii; or 5) withdrawing the permit application.  However, in addition, Rule R12-15-830.E addresses cases where impacted wells exist within the 10-foot drawdown radius but outside the 25-foot radius.  In such cases, the Director may consider the following factors in determining whether the proposed well will cause unreasonably increasing damage to surrounding land or water users:  

1. The depth to groundwater at the proposed well location;

2. The existing rate of decline in groundwater levels at the proposed well location;

3. The number of wells of record so affected;

4. The historical and proposed frequency and magnitude of use of any well of record so affected;

5. The current cost of pumping of any well of record so affected;

6. Any other significant economic impact on any well of record so affected, which is associated with the projected decline in water levels from the operation of the proposed well; 

7. If the application is for a replacement well in a new location, the degree of impact that the original well imposed on wells of record so affected;

8. Any efforts by the applicant to mitigate the projected damage to any well of record;  

9. The feasibility of the applicant amending the specific location or pumping requirements of his proposed well to lessen the degree of impact on any well of record so affected.

For the most part, the Department has not considered any of the drawdown mitigation factors that are listed in the rules besides option number 9.  In some cases it is not clear why the factors were originally listed nor is it clear how the factors can be applied in a consistent manner. It may be appropriate to consider applying some of the factors on a case-by-case basis.  The following are the Department’s comments on each of the nine factors:  

1. The depth to groundwater at the proposed well location.  Depths to groundwater probably could be pertinent factors, but it is a complicated situation.  Consider the following example: Two new wells are proposed, Well A where the depth to water is about 10 feet and Well B will be drilled where the depth to water is about 500 feet.  Well impact analyses indicated that each well would impact an existing well, causing 11-feet of additional drawdown.

Which new well would cause more unreasonably increasing damage (assuming both wells pump the same annual volume)?  Since pumping costs are proportional to both the volume of water pumped and to the depth to water it could be argued that each existing well owner would experience about the same total amount of extra pumping costs due to the increase in depth to water.  However, Well A would have a proportionately larger increase in pumping costs because its pumping lift would approximately double (from 10 to 21 feet).  Well B would have a much lower percent increase in pumping costs because its lift would increase by only about 2 percent (from 500 to 511 feet).  Relative economic costs may be important factors to consider setting depth-to-water standards or thresholds. 

2. The existing rate of decline in groundwater levels at the proposed well location.  It is unclear how water level decline rates should be considered as mitigation factors.  Since the rules only set standards for acceptable levels of “additional drawdown” from a proposed well it is not apparent how evidence of ongoing water level declines in an area would support any exceedances of the existing drawdown criteria.

This factor, more appropriately, should have been referred to as “the rate of existing water level change”.  This characterization makes more sense, since a positive water level change rate (indicating a regional water level rise) could be a mitigating factor.  For example, suppose a well impact analysis indicated that a proposed new well would cause 12 feet of additional drawdown over 5 years at the location of an existing well of record.  However, a 2-foot per year regional water level rise had been observed in the area of the well for at least the last 10 to 15 years.  Based on the projected drawdown and the current regional water level change rate it could be expected that the actual water level change at the existing well of record would only be about 2 feet over the 5-year time period because the regional rise would largely offset the impacts of the local drawdown caused by the new well.  Under this scenario, it might be appropriate allow the proposed new well to pass impacts. 

3. The number of wells of record so affected.  The rules mention that it might be appropriate to consider the number of wells that are potentially unreasonably impacted by a proposed new well.  It’s really not clear what was intended here. It may imply that it is appropriate to ignore the protection of the rules if only a few wells are potentially impacted.  This would be a very difficult factor to apply fairly.

4. The historical and proposed frequency and magnitude of use of any well of record so affected.  The historical and proposed frequency of use of any existing well of record could be used as a mitigating factor.  Traditionally, the Department has denied requests to waive unreasonable impacts to unused wells.  The few situations where such requests have been made usually involved wells that had not been used for many, many years.  
5. The current cost of pumping of any well of record so affected.  As mentioned previously, the application of such factors may be difficult to apply on a quantitative basis.

6. Any other significant economic impact on any well of record so affected, which is associated with the projected decline in water levels from the operation of the proposed well.  As mentioned previously, the application of such factors may be difficult to apply on a quantitative basis.
7. If the application is for a replacement well in a new location, the degree of impact that the original well imposed on wells of record so affected.  Please see “Replacement Well in New Location”.
8. Any efforts by the applicant to mitigate the projected damage to any well of record.  Considering any efforts by the applicant to mitigate the projected damage to any well of record is reasonable.  An appropriate situation to consider would be when an applicant operates a permitted recharge facility within the area of projected impact, or if the applicant contributes to a groundwater savings facility in the area of impact.  

Another mitigation action that an owner of multiple wells could take would be to agree to discontinue pumping another active well in the same general area.  This action would tend to partially offset the impacts of pumping the proposed new well.  This situation occasionally occurs now when an owner of multiple wells only wants to drill another well to provide more operational flexibility or peaking demand, and seeks no overall increase in total pumping demand.  

9. The feasibility of the applicant amending the specific location or pumping requirements of his proposed well to lessen the degree of impact on any well of record so affected.  This is the most frequent means by which the Department currently allows mitigating well impacts.  Modifying the location or pumping requirements for a proposed well can be difficult for some well owners.  Some well owners need a specific volume to serve their needs so lowering the pumping requirements may not be feasible and relocating new wells can also be difficult. 
Impacts on Non-Production and Dewatering Wells

The Department’s temporary well impact rule requires the Department to reject an application for a well permit if the proposed well will cause unreasonable increasing damage to a “well of record”.  The term a “well of record” is defined in R12-15-840.J.1.  A well of record means any well or proposed well not owned by the applicant, which has not been abandoned, and for which a filing has been made pursuant to A.R.S. 45-593(A) or 45-596(A), except any such filing which has expired pursuant to A.R.S. 45-596(E); or, an application for a permit has been received by the Department pursuant to A.R.S. 45-521 or 45-599, except any such application which has been rejected or for which the permit issued pursuant thereto has expired according to its terms, or for failure to complete the well in a timely manner pursuant to A.R.S. 45-599 (G).  Wells that are not constructed to produce groundwater, such as monitor/ peizometer wells, and wells used for dewatering are included within the definition of “well of record” because an NOI must be filed under A.R.S. 45-596 to drill such wells.  However, it may not make sense to consider the impacts of a proposed well on such wells.  
Impacts on Exempt Wells

Because an NOI must be filed to drill an exempt well (a non-irrigation well with a 35 gpm or less pump), an exempt well is a “well of record.”  An exempt well is therefore protected from the impacts of a proposed new non-exempt well in the same manner as a non-exempt well.

Large water users have occasionally expressed dissatisfaction with the fact that the Department’s well impact rule protects exempt wells from the impacts of proposed non-exempt wells.  Municipal providers in particular have expressed frustration, giving the example of a municipal provider that acquires land within its service area to drill a new service area well for the benefit of its customers, only to later discover the presence of one or more exempt wells within the five-year, ten foot drawdown radius of the proposed well.  Although the municipal provider could attempt to obtain a waiver from the exempt well owners, municipal providers claim that this is difficult because exempt well owners are often hard to locate or are unwilling to give their consent.  Thus, a municipal provider can be prevented from drilling a service area well on land it owns within its service area because of the presence of a nearby exempt well.  

The Governor’s Water Commission recommended legislation that would require the Department to disregard the impact of a proposed non-exempt well on an exempt well under certain circumstances.  The recommended legislation, which was never introduced at the Legislature, provided for the following:

· The Department shall disregard the impact of a proposed non-exempt well on a new exempt well (an exempt well drilled after the effective date of the legislation).

· If the Department determines that a proposed non-exempt well would have an unreasonable impact on an existing exempt well (an exempt well drilled before the effective date of the legislation), the Department shall send notice of the application to the exempt well owner at the exempt well owner’s last address on file with the Department.  The notice shall state that the exempt well owner may file an objection to the non-exempt well within 30 days after the date of the notice.  The Department shall disregard the impact of the proposed non-exempt well on the exempt well if: (1) the owner of the exempt well does not file a written objection to the proposed non-exempt well within the 30-day objection period, or (2) the applicant for the non-exempt well offers to connect the exempt well owner to a municipal distribution system at no cost to the exempt well owner.

Under the existing statute, the Department may not simply ignore the impacts of a proposed non-exempt well on an exempt well.  This is because the language requiring the Department to adopt well impact rules provides that the rules shall “prevent unreasonably increasing damage to surrounding land or other water users from the concentration of wells.”  A.R.S. § 45-598(A) (emphasis added).  There is no basis for excluding owners of exempt wells from the phrase “other water users.”  Therefore, without a statutory amendment, the Commission’s recommendation that the Department disregard the impacts of a proposed non-exempt well on a new exempt well cannot be included in the permanent well impact rules.  

Multiple Aquifers in Hydrologic Studies

Should consideration of multiple aquifers be referenced in the rules as part of standards for hydrologic studies?  An aquifer in a particular area may be physically sealed off from an overlying aquifer by an aquiclude, such as a clay layer.  In this case, if the well were screened in the lower unit, the shallow wells completed in the upper unit would not be affected, and therefore would not require mitigation.

While the deeper well screened only in the lower unit would not affect the shallow wells, the storativity coefficient is two or more orders of magnitude smaller in the lower unit, resulting in a much larger cone of depression for the deeper well.  Currently, the Department allows the applicant to prove, through aquifer testing of the deeper well and the use of shallow observation wells, that the pumping would not affect shallow wells.

Multiple Well Applications

Under the existing well rules (R12-15-830.B) the Director is required to review all permit applications which propose the drilling of multiple wells to determine if the proposed wells will cause unreasonably increasing damage to surrounding land or water users from a concentration of wells.  Although R12-15-830 allows the Director to prohibit the drilling of multiple wells to avoid impacts, an applicant can easily circumvent this regulation.  

Currently the Department performs multiple well impact studies on applications that come in at the same time and will be drilled and used in the same general location (usually within a mile).  Occasionally, impact studies have shown that the proposed wells will impact surrounding wells, causing the Department to deny the application.  However, an applicant can circumvent the impacts associated with multiple wells by submitting one well application at a time.  Once the first well is permitted the applicant can come in and apply for the next well.  In these instances, the Department cannot take into consideration the combined pumping volumes of the wells in determining the overall impact to surrounding land or wells.  Over the years, applicants have been known to do this to circumvent known or suspected multiple well impacts.  In addition, the Department is now beginning to notice that planned subdivision developers are having multiple landowners apply for wells for irrigation use.  Once the wells are approved and drilled, the intended use is changed for municipal uses to supply water to the developing subdivision.  Since different owners are applying for each well, the multiple well impacts are not being considered.

Replacement Well in a New Location

A.R.S. § 45-598(A) states that the director shall adopt rules governing the location of new wells and replacement wells in new locations in active management areas to prevent unreasonably increasing damage to surrounding land or other water users from the concentration of wells.   The Department’s temporary rules (R12-15-830.I) states an application to drill a replacement well in a new location pursuant to A.R.S. § 45-599 shall not be rejected pursuant to subsection A, if the Director determines that:

1) The operation of the replacement well will not significantly impact on any well of record which had not historically been impacted by the original well; and,

2) The replacement well’s projected impact on such neighboring wells will not exceed the historical impacts from the original well. 

It is assumed that “new location” means greater than 660 feet or the replacement well will exceed historic withdrawals.  However, the rule gives no maximum allowed distance between the original well and the replacement well.  A replacement well in a new location could theoretically be drilled 20 miles away from the original well on land with completely different hydrologic characteristics.  To implement Rule 12-15-830.I, impact studies would have to be done for both the original well and for the proposed replacement well.  Rather than giving clear direction that the 5-year, 10-foot and 25-foot drawdown radii would be calculated, it implies merely that the relative impacts of each well should be compared.  If the original well has not been operational for many years, it may be difficult to calculate its impacts.

The original intent of this portion of the rule appears to have been as follows:  If a replacement well in a new location does not impact any wells that were not also impacted by the original well, the application may be approved.  And, if there are wells impacted by both the original and the replacement well, if the impacts from the replacement well are not greater than the impacts from the original well, the application may be approved.  However, the rule as written is unclear.  The Department has historically treated applications for replacement wells in new locations in the same manner that it treats applications for new wells.  The same end result is achieved since an impact study must be performed in either case.  

Areas of Concern

Inside the active management areas there exist areas that may need special protection from new well impacts. These include areas with potential subsidence problems, areas with water quality issues, drought sensitive areas, and other potentially sensitive zones.
Land Subsidence

A.R.S. § 45-603, “Criteria for rules and regulations,” states that the Director shall consider land subsidence in developing rules under Article 10 relating to Wells.  The mining of groundwater resources is the primary cause of land subsidence within Arizona.  Since groundwater is extracted through wells, the number, location, and pumping capacity of these wells is directly or indirectly associated with the areas that have experienced historic land subsidence or are currently experiencing land subsidence.  

Primary issues to be considered for subsidence:

· Controlling dewatering is the only way to manage subsidence prone areas.

· The accurate identification of areas of historic and on-going land subsidence.

· The accurate identification of rates of deformation in areas of on-going land subsidence.

· Whether areas of land subsidence should be classified by the level of hazard.

· The short-term and long-term costs associated with this identification process.

· The funding mechanism to support these costs.

· The feasibility of developing a methodology that can differentiate between residual land subsidence (subsidence occurring today caused by past pumping stresses) and active land subsidence (subsidence occurring today caused by current pumping stresses). 

· The legal aspects (primarily liability issues) with regards to damage (actual: damage to infrastructure; and perceived: lower property values) associated with well rules that deal directly with land subsidence. 

Water Quality, Plume Management, and Cross Contamination Issues

The Department’s current authority is limited when a well drilled under a Notice of Intent (NOI) pursuant to A.R.S. §45-596 rather than a New Well Construction Permit pursuant to A.R.S. § 45-599 could impact an adjacent groundwater contaminant plume.  In such cases, the temporary well spacing and impact rules (R-12-15-830.C) do not apply and no other statute or rule such as R-12-15-821 (Special Requirements) may be applied to prevent the well from being drilled or limit the amount of groundwater that may be withdrawn.

The number of (NOI)s to replace non-exempt wells in the same location within AMAs appears to be increasing within areas of known groundwater contamination within the last several years.  This apparent increase may be due to the age of wells needing to be replaced, drought conditions, increase in areas of known groundwater contamination for which well applications are reviewed, and or an increase in population and demand. 

New wells drilled under the authority of an NOI to modify or replace a non-exempt well in the same location within an AMA currently could affect either on-going groundwater remediation activities at an area of known groundwater contamination or simply impact the migration of poor quality water and possibly affect other water users in an unreasonable and adverse manner without restriction.  Specifically the concern is with those types of NOIs that have not been pumping for quite some time, thereby having the potential to significantly alter the current groundwater flow regime by the proposed pumpage.  In other words, the change in the direction and gradient of the established groundwater flow system may potentially change in an adverse manner as a result of non-exempt wells that have not recently pumped significant quantities of groundwater. 

An example of this situation recently occurred when a well permit was submitted to drill a non-exempt well near an area of groundwater contamination classified as a WQARF site.  A plume migration analysis was performed to determine adverse and unreasonable effects from the migration of poor quality water from the proposed pumpage of the well near the area of groundwater contamination.  The issue of impact was determined through a reverse drawdown analysis considering the established groundwater flow regime in relation to the plume boundary and the proposed well pumpage.  The analysis showed that the proposed pumping would cause drawdowns at the current plume boundary that could substantially accelerate the migration of poor quality water and potentially increase the cost and complexity of remediating the site.  

Several months after the well permit application was received by the Department, the applicant withdrew the permit and submitted a NOI to replace an existing non-exempt well in the same location.  After this change was made, poor water quality migration was no longer a condition that could be considered for possible limitations to pumping or groundwater quality monitoring although the well permit migration analysis had shown a potential adverse impact to the aquifer.  In this case, it was fortunate that no registered water users exist between the plume boundary and the proposed well.

Drought Sensitive Areas

The Draft Operational Drought Plan submitted by the Governor’s Drought Task Force contains numerous plan implementation activities. These drought response and mitigation activities make various references to emergency well drilling, improving pumps and wells, implementing temporary pumping arrangements, and reviewing State laws to reduce impediments to providing water supplies to communities in emergency need. The purpose of these recommendations is to provide a well thought-out strategy designed to lessen the negative impacts of drought by identifying and facilitating water supply alternatives. This draft plan has been submitted to the Governor and will more than likely undergo certain changes before it becomes final. 

In recognition of the Draft Operational Drought Plan and it’s various references to expedited well drilling activities, it would be prudent to evaluate those proposals and incorporate them into the well rule package, if appropriate. Some of the questions we may need to address are:

· Should the well drilling application review period be shortened during a 

            drought?

· Should the standard “unreasonable impact criteria” be lessened or suspended 

            during drought conditions? 

· Should pumping volume limits be lifted during drought conditions?

Cumulative Impacts

In many areas, there is no major problem with the current density or concentration of wells.  But, in some areas where potential long-term damage may result from the growing concentration of wells, the current rules do not seem to be particularly effective in limiting new well construction.  The main reason the rules have been ineffective in some areas is that each new proposed well is evaluated only for its own potential impacts, and no consideration is given to the cumulative impact of all the other approved groundwater withdrawals in the same general area.

Replacement Well in the Same Location and Replacement Well Duty Cycle

The Department’s current temporary well impact rules allow a well to be replaced and classified as a replacement well in the same location if it meets two criteria.  First, the new well must be drilled within 660 feet from the original well it is replacing.  Secondly the new well cannot exceed the historical withdrawals of the original well.  In addition, if the well to be replaced is not abandoned, the combined pumping from the original well and the replacement well cannot exceed the historical withdrawals of the original well. If both criteria are met, the new well’s pumping will not be subject to a hydrologic impact analysis which determines if surrounding well and land owners are impacted by the proposed pumping. 

The Department uses two methods of determining what classifies historic pumpage.  The first method is the total amount of groundwater per year the well produced at any time.  This information is easy to obtain if the well has pumped since 1984 because the Department has required this data be reported from all non-exempt wells within the AMAs.  This information is also obtainable from individual records, however, the years prior to the creation of the AMA are difficult as measuring devices were not required, and only a handful of groundwater pumpers kept track of their withdrawals.  Therefore, in 1996 a policy decision memorandum was signed that established the 50% duty cycle (DC).  The policy states “…it is the recommendation of the Internal Process Review (IPR) committee that historical pumpage be calculated using the registered gallon per minute capacity of the well with an assumption of a 50% DC unless the applicant can prove a greater pumpage volume.”  Currently we use whatever is greater, the 50% DC or historical pumpage.  

There are a number of replacement wells in the same location in which the well has not pumped groundwater for many years and in many cases decades.  The Department has no record of withdrawals from before 1984 and the well owner has no record of historical withdrawals.  In order to determine historic pumpage for replacement purposes, the Department has determined that the 50% DC of the registered gpm is sufficient.  

Limiting a replacement well to historic pumpage is problematic because more and more wells are being replaced that have not been pumped for many years.  In some cases, wells to be replaced have not even been registered. From the time the well was last pumped, more wells may have been drilled in the area and may not be protected. 

For example, landowner A has a well that he has been utilizing.  The landowner next door (landowner B) has a well located on the property which has not pumped for decades.  Landowner B sells the property and the new owner would like to replace the existing well.  Because the Department has zero water use from the well since 1984 and the old and current owners have not kept pumping records, the Department would allow the well to be drilled without performing a hydrologic impact study as long as the well does not produce more the 50% of the registered gpm of the original well.  For this example the registered gpm for the well is 1,000 gpm.  The replacement well would be limited to 806.50 acre feet per year (1,000 gpm X 60 min per hour X 12 hrs per day X 365 days per year / 325, 851 gallons in one acre foot = 806.50 acre feet per year).  This withdrawal could have a significant effect on surrounding well and landowners, but would not be considered when processing the application.  

Another issue to address is the replacement of a well in the same location that was drilled after June 12, 1980 that has been permitted under the temporary well impact rules.  The current rules state that the replacement well cannot exceed the historical withdrawals of the original well.  In some cases, for whatever reason, the permitted well did not pump the amount it was permitted for.  It may make sense to issue a replacement well the ability to pump up to the permitted volume of the original well.  A determination was made that the original well does not cause an unreasonable impact on surrounding well owners at the permitted volume. 

Another issue with replacement wells in the same location is what wells are being replaced.  Regarding the example above, what if the well to be replaced was abandoned?  Currently, the temporary well rules do not address this issue.  If a well has been abandoned, arguably the well could be replaced.  This adds to the problems in the example mentioned above where a well has not pumped groundwater in many years or is not capable of pumping groundwater at all.  Abandoned wells are not active wells and do not meet the definition of a well pursuant to ARS 45-402.43.  
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