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SOUTHEAST ARIZONA CITIZENS FORUM 
June 16, 2016 

University of Arizona South 
Sierra Vista, AZ 

*Tentative Meeting Notes 
 
Board Members in Attendance: 
Amanda Stone, Arizona Department of Environmental Quality 
Elizondo Antonio “Lee” Jacobs, City of Nogales 
Ben Lomeli, Friends for the Santa Cruz River 
Christopher Teal, US Department of State – US Consulate General 
Rosanna Gabaldon, Arizona State Representative and Citizens Forum, Co-Chair  
John Light, Nogales Area Operations Manager and Citizens Forum, Co-Chair – USIBWC 
 
Other USIBWC Staff in Attendance: 
Alison Lamb 
 
Mexican Section Staff in Attendance: 
Jesus Quintanar 
Maria Herrera 
 
Members of the Public in Attendance: 
Bruce Gungle, United States Geological Survey 
Charles Lewley, homeowner 
Celia Jenkins, Cochise College 
Bernie Stalmann, SV EAC 
Gene Fenstermacher, SV EAC 
Joe Jacinto 
Steve Anderson 
Darrell Thompson 
Bob Strain, Sierra Vista 
Pam and Charlie Conrado, Friends of the San Pedro River (FSPR) 
Amy Mone 
Scott Strange, Sierra Vista resident 
Sandra Hurlbut, University of Arizona South 
Julie Katsel, Senator Flake’s Office 
Kathleen Scott, Sierra Vista resident 
Betty Scully, Brown & Caldwell 
Rick Mueller, City of Sierra Vista 
Shirley Doughty, City of Bisbee 
Matt McLachlan, Sierra Vista 
Ed Gilligan, Cochise County 
Lizann Michaud, Bisbee resident 
Janelle Davie, Sierra Vista resident 
Andre Newcomb, Citizen 
Ray Montoya, Kimley-Horn 
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Charles Trost II, U.S. Border Patrol Public Lands Liaison 
Dr. Laura Norman, U.S. Geological Survey 
Lucia Weatherway 
Carol Jelinek, Sierra Vista homeowner 
Jim Rankin, HO 
Sandy Betsy Kunzer, TNC 
Robert Weissler, Friends of the San Pedro River (FSPR) 
Carolyn Weaver 
Sharon Rock 
Jing Luo, City of Sierra Vista 
Jim Mahoney 
Serena Sullivan, City of Bisbee 
 
Welcoming Remarks: 
At 5:03pm Rosanna Gabaldon, Co-Chair convened the Citizens Forum meeting.  He began with 
welcoming everyone and gave a short background on the Citizens Forum and board duties. She then 
asked the board and public attendees to introduce themselves.  
 
Rosanna Gabaldon introduced the first presenter, Bruce Gungle, Hydrologist, U. S. Geological Survey 
(USGS) in Tucson. 
 
Presentation One: Evaluation of  Groundwater Sustainability Indicators in the Sierra Vista 
Subwatershed – Bruce Gungle, USGS, AZ Water Science Center:   
Bruce Gungle began with an overview of the Upper San Pedro Basin and Sierra Vista Subwatershed, 
southeastern Arizona and the Evaluation on Groundwater Sustainability: Indicators of Sustainable 
Groundwater Use. Indicators provide evidence about the condition of a system and (or) of how the 
system has changed. Typically, stakeholders must agree on a tipping point for each indicator. A 
tipping point is an indicator value that is understood to show when a situation or set of conditions 
have changed from being sustainable to being unsustainable, or vice versa. Reaching such stakeholder 
agreement on indicator tipping points can be understandably difficult. 
 
The hydrogeologic system in the Sierra Vista subwatershed of the Upper San Pedro Basin in 
southeastern Arizona was investigated for the purpose of developing a better understanding of 
stream-aquifer interactions. The San Pedro River is an intermittent stream that supports a narrow 
corridor of riparian vegetation. Withdrawal of ground water will result in reduced discharge from the 
basin through reduced base flow and evapotranspiration; however, the rate and location of reduced 
discharge are uncertain. 
 
Because of the inherent difficulty in reaching stakeholder agreement on indicator tipping points, 
indicator trends were used instead and interpreted as indicating increased, stable, or decreased 
groundwater discharge to the San Pedro River and adjacent riparian area. Mr. Gungle explained that 
to determine sustainability, ground water is evaluated. Groundwater Sustainability: Importance of 
scale.  At local scales, the importance of basin-scale effects is small in comparison to the importance 
of pumping location. From this perspective, sustainability of ground- water use is measured by the 
effect pumping has on specific surface-water and riparian features and by society’s willingness to 
accept those effects.  
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Indicators of Sustainable Groundwater Use: 
Group 1, Subwatershed-wide indicators  

 Regional aquifer water levels 
 Horizontal gradients (regional aquifer wells) 
 Aquifer storage change measured with micro-gravity 
 Annual groundwater budget balance 

Group 2, Riparian system indicators 
 Near-stream alluvial aquifer water levels 
 Near-stream vertical gradients 
 Annual fluctuation of near-stream alluvial groundwater levels 

Group 3, San Pedro River indicators 
 Streamflow permanence 
 Base-flow on San Pedro and Babocomari Rivers 
 June wet-dry status 
 San Pedro River water quality 
 San Pedro and Babocomari Rivers isotope Analysis 

Group 4, Springs indicators 
 Springs discharge 
 Springs water quality 

 
Mr. Gungle went on to explain regional ground-water level trends and changes in the lowest (dry 
season) annual water levels in the alluvial aquifer.   
 
A numerical ground-water model was developed to simulate seasonal and long-term variations in 
ground-water flow in the Sierra Vista subwatershed, Arizona, United States, and Sonora, Mexico, 
portions of the Upper San Pedro Basin. This model includes the simulation of details of the 
groundwater flow system that were not simulated by previous models, such as ground-water flow in 
the sedimentary rocks that surround and underlie the alluvial basin deposits, withdrawals for 
dewatering purposes at the Tombstone mine, discharge to springs in the Huachuca Mountains, thick 
low-permeability intervals of silt and clay that separate the ground-water flow system into deep-
confined and shallow-unconfined systems, ephemeral-channel recharge, and seasonal variations in 
ground-water discharge by wells and evapotranspiration. 
 
Using a five-layer numerical ground- water flow model representing multiple hydrogeologic units 
simulated steady state and transient conditions during 1902-2003. Hydraulic properties of model 
layers, streamflow, and evapotranspiration rates were estimated as part of the calibration process by 
using observed water levels, vertical hydraulic gradients, streamflow, and estimated 
evapotranspiration rates as constraints. Simulations approximate observed water-level trends 
throughout most of the model area and streamflow trends at the Charleston streamflow-gaging station 
on the San Pedro River. Differences in observed and simulated water levels, streamflow, and 
evapotranspiration could be reduced through simulation of climate-related variations in recharge rates 
and recharge from flood-flow infiltration.  
 
Ground-water gradients between the regional aquifer and stream system will be monitored on a 
continuous basis (hourly to daily measurements) at clusters of wells that are screened in the regional 
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aquifer and the shallow alluvial aquifer near the river. These gradients are a measure of the force that 
moves water between the aquifer and the river, and they can be monitored very precisely. Changes in 
gradients are likely to provide an early indication of changes in flow from the regional aquifer into 
the river. 
 
The presentation ended with questions and comments.  
 
Question: Is the groundwater levels research ongoing? 
Answer: The idea is to come up with a method for ongoing monitoring.  
 
Ms. Rosanna Gabaldon, Co-Chair introduced the next presenters Dr. Laura Norman. 
 
Presentation Two – Aridland Water Harvesting Study – Dr. Laura Norman, Research Physical 
Scientist U.S. Geological Survey (USGS); Western Geographic Science Center 
Dr. Norman presented an explanation of how watershed models were used to delineate and screen 
recharge sites for installation of rock detention structures in the Babocomari River and how her group 
is monitoring the potential recharge affecting the San Pedro River.  
 

Dr. Norman explained “Basin and Range Province” 
 Soils begin as rock in the “island” mountain ranges. “Weathering” breaks down the rock into 

smaller & smaller particles 
 Rock and soil particles wash out of the mountains during heavy rainfall …causing erosion, 

debris flows, & sometimes flash floods   
 The desert basin gets carved out and formed by water. 

 

 
Dr. Norman continued with an overview on Rock Detention Structures: Erosion Control Structures, 
Check-Dams, Gully Plugs, Trincheras, & Gabions. Gully plugs, check dams, and trincheras are loose 
rock structures built mainly to prevent erosion and to settle sediments and pollutants.  A gabion is a 
wire cage filled with rocks and is fit into a channel mainly to slow water down. There have been 
studies on Stream Restoration: Science vs. Practice- Billions of dollars are currently spent restoring 
streams and rivers, yet to date there are no agreed upon standards for what constitutes ecologically 
beneficial stream and river restoration. 
On the heels of the flood management alternatives that were proposed, the municipality of Nogales, 
Sonora developed work plans for the installation of gabion-type flood detention features.  The 
purpose of these features is not water retention, rather, to engineer a gentler discharge of floodwaters 
to washes thus minimizing impacts to wastewater infrastructure. This was in line with the 
recommendations put forth by an Army Corps of Engineers (ACE) study (2005) commissioned by the 
U.S. Section of the International Boundary and Water Commission (USIBWC) that suggests tributary 
inlet improvement coupled with flood detention basins will provide the most effective protection 
against projected 25-year return period floods.  
 
Currently, the municipality identified 5 physical locations for installation of gabion-type flood 
detention features, but only had funding to pursue construction on three.  The Border 2012 program 
helped cover the cost for the remaining two, and a final report summarizing construction was 
submitted in 2009.  According to the final report, these features are designed to handle a 25-year 
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return period storm with duration of 6 hours.  Together, these both attenuate 25% of the east half of 
the watershed that contributes flow to the Nogales Wash. 
 
Sustainability: Detention features require regular maintenance to detain water in flood events. 
Maintenance includes clearing debris, sediment buildup, and dead vegetation, structural maintenance 
of stone riprap, and vegetation regeneration on adjacent hillslopes. Detention features cannot operate 
at full capacity if their maintenance is compromised. Municipality recognizes that sustainability 
requires maintenance and acknowledges responsibility for the same in the final report. 
 
Dr. Norman presented the Walton Family Foundation (WFF) Preservation of Baseflow in the San 
Pedro River. The Goal is to achieve lasting conservation outcomes in river systems that benefit both 
people and wildlife by aligning economic and conservation interests. Interest in the San Pedro, where 
suggestions to recharge the groundwater aquifer have taken many forms including:  
 Looking at recycling of mine workings, 
 Retiring ag lands,  
 Using effluent from treatment plants,  
 Extending the Central Arizona Project (CAP) to Sierra Vista and  
 Storm water harvesting in urban areas. 

 
WFF funded research will identify and implement the most cost-efficient way to recharge the Sierra 
Vista sub-basin aquifer. 
 
Modeling the Babocomari was discussed. Soil and Water Assessment Tool (SWAT) was developed 
by the USDA starting in the late 1980s:  

 Inputs: 
o Daily temperature 
o Daily precipitation 
o Soil layer information 
o Topographic information  
o Land use (curve number) 
o Agricultural management 

 Output: 
o Hydrological budgets 
o Sediment yield 
o Nutrient budgets 
o Pesticide budgets 
o Crop yield 

 
There is always uncertainty attributed to the precipitation input unless a watershed is heavily gaged, 
and even then it is hard to catch storms that might occur in each area and not over-extrapolate.   
Further, the SCS curve number method, which works on daily rainfall depths, does not consider the 
duration and intensity of precipitation. Rivers in semi-arid regions are less predictable than those of 
rivers in humid regions because of their spatial and temporal flow variations. Inputs, such as the land-
cover classifications, also impact model sensitivity too. SWAT Qualitative Results include -water that 
percolates past the root zone during the time step. There is potentially a lag between the time the 
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water leaves the bottom of the root zone and reaches the shallow aquifer. Over a long period of time, 
this variable should equal groundwater. 
 
Babocomari Ranch research site, in Southwestern Arizona, efforts are already in motion with the 
Borderlands Restoration and the Walton Foundation, working with the ranch owners to build gabions. 
This is the perfect opportunity to monitor since it would be their first rainy season and we get to see 
changes over time.  
 
Preliminary findings include, their conceptual model of ponding followed by slow drainage does not 
describe the flows we saw. Rapid drainage suggests these gabions may be causing increased recharge 
but not storing moisture in the vadose zone. Looking at statistical deviations usually does it; cameras 
are useful for a variety of reasons beyond recording ponded area. Cameras are recording flow, and 
give a sense of stage height. It monitors the flow, but doesn’t exhibit the ponding behavior that we 
expected.  
 
In 2014, USGS developed and implemented a methodology to identify favorable artificial recharge 
sites for augmenting groundwater and surface water resources using integrated remote sensing (RS), 
geographical information systems (GIS) and hydrological models. USGS accessed and/or developed 
topographic, soils, geology, hydrology, and vegetation richness data covering the entire Babocomari 
watershed to look for seepage and springs, modeled surface runoff and sediment yield, and then 
simulated recharge to screen potential recharge areas for potential to impact baseflow in the Upper 
Babocomari River.  USGS then coupled findings with expert opinion to identify sites favorable for 
earthen and rock detention structures designed to enhance natural recharge. In 2015, structures were 
installed and some vegetation and soil-moisture monitoring began. We now have some preliminary 
results to share from these efforts.  
 
Presentation ended and the meeting was opened for questions. 
 
Question: Is there a dam maintenance program? 
 

Answer:  We are working to build more back bow maintenance on top; we found it to be more cost 
effective. 
 
Question: With the Gabions put in; do you have an estimate of increase and the impact? 
 

Answer: That project started two years ago and the Gabions were just put in last year, so we do not 
have an estimate of impact at this time.  
 
Question: Is there any data being gathered on impact downstream?  
 

Answer: That was a big concern with a lot of the downstream users, and both the San Bernardino and 
Chiricahua study we found the downstream users were getting more water over time but not sure how 
far down. The water is getting stored and getting released slowly. 
 
Future Suggested Agenda Items: 
 Update/presentation on the International Outfall Interceptor (IOI) rehab project in Nogales. 
 
 Update/presentation on the finances for the IOI rehab construction (who is going to pay for what). 
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 Update from the City of Nogales on the sewer feeder line from the Tumacacori Highlands 

subdivision and what the City plans to do to protect it from erosion. 
  
Official Public Meeting was adjourned at 6:54PM 
 
*Meeting notes are tentative and summarize in draft the contents and discussion of Citizens Forum 
Meetings.  While these notes are intended to provide a general overview of Citizens Forum Meetings, 
they may not necessarily be accurate or complete, and may not be representative of USIBWC policy 
or positions. 
 


