Well Rules Stakeholder Group

Meeting Summary

December 9, 2004

1. Modeling Presentation

Brad Hill, water resources manager for the City of Peoria, presented a Geographic Information System-based decision tool that Peoria developed to help determine where to site future municipal water supply wells. The decision model considers hydrogeological and demographic criteria and the effects of well impact rules.

The hydrogeological and demographic data considered in the model include information on area geology, groundwater flow, geophysical characteristics, land ownership, recharge location, existing infrastructure and service area boundaries. Peoria staff then used GIS to overlay the datasets and develop maps that showed the best areas to site a well, and those areas where it would be difficult or not productive to drill wells, such as areas with hard rock or poor quality aquifer conditions. 

 
After uncovering the best areas to drill according to hydrological and demographic criteria, the staff compiled the locations of wells of record that were pumped in the last year. Exempt wells were not included because the pumping isn’t usually reported. The staff then used a “reversed” Theis equation to calculate the impact radius from the existing wells, rather than from proposed wells. The results of the Theis analysis (assuming a 1,000 gpm well) were overlaid on the “best locations to drill” map.   The map showed that the existing well rules would prohibit drilling a new well in the hydrologically preferred drilling areas, and even in the areas near recharge facilities, due to impacts on existing non-exempt wells.

In summary, the model implies that the existing five year/10 feet drawdown analysis is exclusionary, and can prevent locating wells in the areas that are best from a hydrological standpoint. The rules also create problems for recovering stored water. 

Comment: The Theis equation results in “circles” of impacts even though the drawdown area may actually be ellipsoid-shaped. 

Answer: Yes, that is correct. Considering an ellipsoid-shape impact could change where new wells could be drilled. 

Question: Could a smaller well, say 500 gpm, be drilled in some of the preferred areas?

Answer: Possibly, but when 1,000 gpm is required drilling two wells has significant financial impacts. 

2. Hydrologic Impact Analysis Presentation
Frank Corkhill, ADWR Hydrology Division, discussed the history and rationale behind the five-year, 10-feet drawdown restriction. Corkhill explained that the staff that developed the five-year, 10-feet rule is no longer with the agency. However, the Department believes that one reason the five-year rule was selected may have been because for a typical well 67% of the total 50-year drawdown occurs within five years. Additionally, ADWR has previously noted that the five-year time frame was also considered to be sufficiently long enough to average or dampen short-term regional aquifer water level fluctuations (ADWR, 2004). Corkhill believed the crafters of the rules most likely decided that these considerations supported the selection of five years as an appropriate time frame to determine individual well impacts. The 10-feet limit was based on historical data that water level declines prior to 1983 (when the temporary rules were adopted) were normally less than or equal to two feet/year.  Declines of two to five feet/year and especially in excess of five feet/year, were not common over large areas of the AMAs, and could have been described as excessive and cause for concern. In recognition of ongoing groundwater decline rates, the Department adopted an annual rate of two feet/year as an upper limit on acceptable additional drawdowns that could be caused by a proposed new well. The 10- feet additional drawdown criteria results from the multiplication of the two-feet/year drawdown criteria for a period of five years.  

Corkhill also discussed the pros and cons of analytical versus numerical models for determining well impacts. Theis models are simple and inexpensive. MODFLOW and other numerical models recognize aquifer heterogeneity and complex aquifer systems, however, they are limited by cell size, are expensive and time-consuming to develop and the level of complexity is not always needed. The Department will consider any tool that is appropriate for the particular situation. 

Question: How many analytical versus numerical models does the Department receive for well impact studies?

Answer: Over 95% of the well impact studies received are analytical, most are Theis-type models. The remaining are numerical. For example, the City of Tucson Aura Valley recovery wells and some Apache Junction area well studies have used MODFLOW. 

Corkhill advised that it is important to collect and look at new data through the current rulemaking process. In 1983 when the temporary rules were developed, Arizona had been experiencing extreme drops in water levels for decades. Currently, water level trends vary from AMA to AMA, and even within AMA’s. For example, areas within the Phoenix AMA are seeing both increases and decreases in water levels, while water levels are declining in the Prescott AMA. 

The rulemaking process should also examine whether the current rules are meeting the intended objective to prevent unreasonable damage from a concentration of wells. Currently, multiple well impacts are analyzed only when the drilling applications are submitted together. Submitting the well applications individually can circumvent a multiple well impact analysis. Corkhill offered the East Mesa/Apache Junction area (see page 8 of Corkhill handout) as an example of the declines in water levels that can occur when conducting only “individual” well analysis, rather than considering the cumulative effect of the wells. East Mesa/Apache Junction is an area of historic land subsidence and earth fissuring. Since 1990, about 15,000 a-f of additional groundwater withdrawal authority has been approved in the East Mesa/Apache Junction area, and actual groundwater pumping has increased from about 4,000 to 9,000 a-f/year, resulting in a four to five feet annual drawdown.  

Comment: At the November meeting, a question was asked if significant water level declines occur when two 750 gpm wells are drilled rather than a 1500 gpm well. In the Apache Junction example, the answer appears to be ‘yes’, the two wells can still create a drawdown that would exceed the five-year/10 feet rule.  

Question: Is the decline in water levels in the East Mesa area attributable to concentrated pumping or hydrogeological conditions since the area is located near the Superstition Mountains?

Corkhill explained that declines in the Apache Junction area are attributable to both the concentrated pumping and the location, which is close to the aquifer boundary. In other areas more distant from the aquifer boundary (out in the center of a basin) the same level of pumping might not cause the same amount of water level decline. Corkhill continued that one of the assumptions of the Theis equation is that the aquifer is infinite in extent. In the Apache Junction example, the aquifer has a physical boundary in the direction of the mountain range so it violates that assumption.  The Theis analysis can be modified (at least to an extent) to take boundaries into account through the use of "image wells", and that's what the Department does in that area when it uses the Theis equation.

Corkill also clarified an earlier comment in Mr. Hill’s modeling presentation about siting recovery wells, saying that the current recovery well rules allow recovery wells to be drilled within a one-mile “safe-harbor” of a recharge project without requiring the recovery wells to go through the well impact analysis.  The limitation is that the well is absolutely tied to the storage credits. 

Comment: The one-mile safe-harbor for recovery projects is just an arbitrary distance. Recovery wells should also consider recharge in the well impact analysis, regardless of their distance from a recharge site.  If the well impact analysis shows that the effects of pumping would be offset by the effects of the recharge then that should be considered. 

Answer: Recharge and recovery is an issue the stakeholders group should examine. 

3. Subcommittee Updates

Two subcommittees met after the last meeting. The hydrologists met to discuss the drawdown requirements. The other subcommittee met to discuss the definition of unreasonable and increasing damage. The work of the two groups proved to be overlapping, and the decision was made to combine the groups. The topics that the combined subcommittee will discuss include recharge, “well of record” definition, the nine mitigation factors and the definition of unreasonable and increasing damage. Secondary issues for discussion include multiple aquifers, subsidence and cumulative or multiple well impacts. 

The next subcommittee meeting will be at ADWR on December 20 at 1:30 p.m. Discussion topics include developing a matrix of possible well impacts and associated costs, discussing if the five-year/10 feet restriction is unreasonable and identifying a well of record. 

4. Stakeholder Issues for Possible Discussion

Comment: Pima County Flood Control District would like the following issues considered: a) the impact of new wells on surface water; b) impact on riparian habitat; c) impact on monitoring wells and piezometers d) providing notice to people affected by new wells; and e) exempt wells. We should take a hard look at the license that Arizona gives for people to just drill a well. This could be an opportunity for statutory change to exempt well regulation. 

Comment: Despite the fact that many surface water rights are still in adjudication, there is a legal definition for sub-flow. If you are pumping water from the saturated floodplain Holocene alluvium you are pumping sub-flow.

Comment: I understand that Pima County is attempting to restrict drilling of new exempt wells in a service area. I think that the attempt at this legislation should be held off until the end of the well rules process to prevent Pima County from getting “two bites at the apple”. 

Comment: The scope of this committee is to consider the impacts created by drilling new non-exempt wells.

Comment: Riparian impacts can bog down process. We might want to limit consideration of this issue, or evaluate it at the AMA level. 

Comment: The agricultural sector believes that the 660-feet rule for determining replacement wells in the same location and the 50% duty cycle are too restrictive. 

Comment: CAP submitted an issue paper (posted on ADWR web site) to consider for discussion. The issues submitted include quantifying impacts of recharge on aquifer storage, surveys to identify areas prone to subsidence, siting recovery wells, strengthening well construction standards, and considering a reduced standard of impact for stored Colorado River water. 

5. Next Meeting
The next meeting time for the group was changed to January 26, 2005 at 10:00 a.m. The original meeting date of January 5, 2005 at 10:00 a.m. will now be a subcommittee meeting.   

