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INTRODUCTION
• Willcox Basin (WB) faces persistent challenges in stormwater 

management and groundwater sustainability

• JE Fuller and GSA tasked with pre-feasibility study for 

addressing issues of flooding and stormwater managed 

aquifer recharge (MAR) 

• GSA’s goal: Identify areas suitable for stormwater MAR by 

review of existing hydrologic, geologic, and land-use datasets

o Part 1. Screening level suitability analysis

o Part 2. Detailed data review for site selection



HYDROGEOLOGIC CONCEPTUAL MODEL

Suitable sites for stormwater MAR must 

have: 

• Proximity to high-capacity drainages 

• Coarse (i.e., sandy or gravelly) soil types

• No subsurface low-permeability layers

• Significant vadose zone storage for recharged 

water

• Under-developed and convertible land use

Dahlke et. al., 2018



STORMWATER MAR

Methods for the collection and 

detention of runoff include:

• In-channel systems (gabions, check dams)

• Surface spreading basins (detention or 

retention)

• Flood-MAR – diversion of flood water into 

agricultural landscapes

• Groundwater recharge enhancement 

features (dry wells, infiltration trenches, 

vertical wick drains)



METHODS - PART 1. SCREENING-
LEVEL SUITABILITY ANALYSIS

• GIS based hydrogeologic screening assessment

• Develop comprehensive geodatabase

• Discretize basin into parcels 

o PLSS quarter (160 ac) and quarter-quarter (40 ac) sections 

• Define criteria and sub-criteria, assign weights, 

classify attributes, and apply rankings

• Calculate composite ranking value 

o Range = -4 (less suitable) to +4 (more suitable)

• Evaluate data gaps for promising sites

o Deeper vadose zone profile (permeability, restrictive layers)



NEAR SURFACE CHARACTERISTICS – PERMEABILITY

Ranking: 

1 = more suitable

0 = neutral

-1 = less suitable



SUBSURFACE CHARACTERISTICS – DRAWDOWN FROM PUMPING



WATER AVAILABILITY – PROXIMITY TO LARGE DRAINAGES



COMPOSITE RANKING REVIEW
• Multiple areas of Willcox Basin (and within County) with 

highly-ranked parcels

o Turkey Creek

o Fivemile Creek

o Wood Canyon Wash

o Big Draw

o Ash Creek

• 18 PLSS sections all have ‘perfect’ (+4) composite ranking



EXAMPLE HIGHLY RANKED AREA:
TURKEY CREEK EAST



NEXT STEPS

• Part 2 detailed review of suitable areas to include: 

o Stakeholder/Agency/Landowner engagement

o Deeper vadose zone properties from ADWR well logs and 

USGS reports

o Local well groundwater levels

o Groundwater quality

o Irrigation and groundwater use characteristics

o Operations and infrastructure considerations

• Future phases

o Field investigation to confirm suitability (e.g. geophysics, 

test pits, boreholes)

o Engineering/Design



THANK YOU!

Lindsey Bunting
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