[image: A round white and black logo with a train and horse

AI-generated content may be incorrect.]
SONOITA CREEK FLOOD and FLOW STUDY COMMITTEE
[bookmark: _Hlk145312785]MISSION: The watershed is a vital component of this community’s wellbeing.  The Sonoita Creek Flood and Flow Study Committee will (i) make recommendations to the Patagonia Town Council with respect to best practices within its jurisdiction to manage erosion, to enhance water flow, to create optimal flood mitigation and to promote the long-term health of the riparian corridor, (ii) look at the entire watershed area to influence upstream conditions and to mitigate downstream consequences, and (iii) educate the public.

MINUTES for Zoom Meeting 
Meeting I.D. 957-511-4862 Passcode 338501
10 a.m., Thursday, September 18, 2025
Call to Order 10:00 a.m.
Roll Call Bill O’Brien, Kathy Pasierb, Kate Tirion, Chris Gardner, Aaron Mrotek, Rodrigo Corona, 
Guests: Jonathan Lutz-TNC, Michael Dunn-Tubac nature center. Tomas Goode-S32, Bailey Winston-TNC, 
Pledge of Allegiance Bill
Correction and/or Approval of Minutes from June 19, 2025, regular monthly meeting. Kathy moves to approve, Chris-seconds

CALL TO THE PUBLIC A. R. S. §38-431-01(H):  AT THIS TIME, ANY MEMBER OF THE PUBLIC IS ALLOWED TO   ADDRESS THE TOWN COMMITTEE, SUBJECT TO REASONABLE TIME AND MANNER RESTRICTIONS (STANDARD 3 MIN).  THE PUBLIC WILL ONLY BE RECOGNIZED TO SPEAK ON AGENDA ITEMS LISTED FOR PUBLIC INPUT PURSUANT TO TOWN CODE SECTION 2-5-6.  PURSUANT TO THE ARIZONA OPEN MEETING LAW, AT THE CONCLUSION OF THE CALL TO THE PUBLIC, INDIVIDUAL MEMBERS OF THE COUNCIL MAY RESPOND TO CRITICISM MADE BY THOSE WHO HAVE ADDRESSED THE COUNCIL, MAY ASK STAFF TO REVIEW THE MATTER, OR MAY ASK THE MATTER BE PLACED ON A FUTURE AGENDA.  HOWEVER, MEMBERS OF THE PUBLIC BODY SHALL NOT DISCUSS OR TAKE LEGAL ACTION ON MATTERS RAISED DURING AN OPEN CALL TO THE PUBLIC UNLESS THE MATTERS ARE PROPERLY NOTICED FOR DISCUSSION AND LEGAL ACTION  	
			   
OLD BUSINESS
       School Canyon Failure of CCC Structures- Bid Request from BLR (Bob Proctor)
 no report
          
Patagonia Regional Flood Control Project Feasibility Study Update (Allan Sanchez) – Discuss    Phase 2 Scope – 
collect comments no report

       GW Monitoring - Friends of Sonoita Creek Well monitoring program. (Chris Gardner) Coordination           with South 32 (Ron) 

see attached  

Town and S32 are considering cooperative data exchange.   
No report from Tomas on well data from S32 wells.   
Unavailable Water levels at Town Wells at this time 

        SW Rainfall/Runoff monitoring – Friends 
Tabled

		   





    NEW BUSINESS

Update on Town’s static water level at wells and water report & possible water discharge 	information from South32/Hermosa site. (Town Manager) (Tomas Goode) 
July report-avg discharge 1.4278 million gallons per day.
Ron’s report unavailable

TNC Sonoita Creek Geomorphology Study – Bailey Winston sharing slides for presentation. 
Introduction of study. The Sonoita Creek study began in January 2025 and is now complete. The study focuses on the stretch of the creek from the headwaters at the SCC fairgrounds to PLSP above the dam.   The study site is 21 miles of Sonoita Creek with emphasis on perennial reaches between the town of Patagonia and Lake Patagonia (PLSP). 
The creek is incised, (downcutting), throughout the reach. There is a lack of natural cottonwood reproduction because of the absence of flooding along its floodplain which would provide soil moisture for trees. They selected 2 projects to carry to concept level designs and costs.

 
Comments?  send to: Bailey Winston bailey.winston@TNC.ORG 
 or Aaron Mrotek at aaron.mrotek@TNC.ORG&gt;

Watershed Management Planning CMWP Grant (Howard Buchanan)
 no current report

Harshaw Creek Watershed Restoration Action Plan USFS (Howard Buchanan) 
 no current report

Municipal (Town) Watershed Management Plan (Howard Buchanan) 
no current report

Next Regular Monthly Meeting: Oct. 16, 2025, at 10 a.m. Via Zoom. 

13.        Future Agenda Items – no suggestions 

14.	Adjourn 11:10 a.m. Kathy moved to adjourn, Aaron second

PARKING LOT (future agenda items)
Community Database of Water Studies
USFS Watershed Restoration Plan                  RADAR SCREEN - Hudbay property ownership
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The Nature Conservancy is a 
global environmental nonprofit 
working to create a world where 
people and nature can thrive.


Founded in the U.S. through grassroots action in 1951, 
The Nature Conservancy has grown to become one of 
the most effective and wide-reaching environmental 
organizations in the world. Thanks to more than a 
million members and the dedicated efforts of our 
diverse staff and over 400 scientists, we impact 
conservation in 76 countries and territories: 37 by direct 
conservation impact and 39 through partners.


Sonoita Creek Watershed Conservation Plan, 2020







1. Introduction & Project Overview 


Project Purpose and Scope


The Sonoita Creek Geomorphology Study aims to assess 


current stream conditions and develop restoration opportunities 


that improve ecological function along key reaches of Sonoita 


Creek. The primary focus is on identifying geomorphic, 


hydrologic, and climatic conditions leading to degradation and 


designing restoration alternatives that enhance geomorphic 


processes, cottonwood recruitment, and overall riparian health.


Project Partners and Expertise


This project was a collaboration between CK Blueshift, LLC 


and Kimley-Horn and Associates, Inc., supported by 


The Nature Conservancy (TNC). The project team included:


• Cameron Wobus, PhD (CK Blueshift)


• Kevin Payne, PE, CFM (Kimley-Horn)


• Rebeca Field, PLA (Kimley-Horn)


• Jake Senne, PLA (Kimley-Horn)


• Ryan Beseke, EIT (Kimley-Horn)


• Jennifer Diffley, JD (Culp and Kelly)


Study Area Context


The study focuses on approximately 21 miles of Sonoita Creek 


upstream of Patagonia Lake, with an emphasis on the 


perennial reach between the Town of Patagonia and the lake. 


Within this reach, the Patagonia–Sonoita Creek Preserve 


(PSCP) is a key area of interest due to its ecological value and 


ongoing stewardship by TNC. While the watershed contains 


other areas of perennial flow that are of high conservation 


value and recognized by TNC (e.g., Cottonwood Spring, 


Monkey Spring), this study focuses only on the mainstem 


channel. However, the study does consider degraded and 


reference reaches throughout the broader watershed to inform 


design decisions (RFQ Response; Task 2).
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Project Tasks Overview


• Task 1: Review and synthesis of existing data related to 


geomorphic conditions and cottonwood recruitment.


• Task 2: Site visits and condition assessment to evaluate 


reference reaches, areas of active degradation, and 


restoration potential.


• Task 3: Digital mapping and project opportunity assessment, 


leveraging EPA’s Functional-Based Framework for Stream 


Assessment and Restoration.


• Task 4: Development of conceptual designs for 1–2 priority 


restoration projects within the PSCP reach.


• Task 5 (this document): Final slide deck summarizing 


assessment findings, design concepts, and next steps for 


implementation.
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2. Summary of Existing Conditions*


Watershed Setting


The Sonoita Creek watershed spans 228 square miles with over 6,000 feet of vertical relief. Major tributaries include Harshaw 


Creek (65 sq mi), Red Rock Canyon (32 sq mi), Temporal Gulch (27 sq mi), and Casa Blanca Canyon (19 sq mi). Approximately 10 


stream miles are perennial between the Town of Patagonia and Patagonia Lake.


Hydrology and Rainfall Patterns


The region receives an average annual rainfall of 17 inches, driven primarily by three storm types:


• Monsoon storms (July–Sept): High-intensity, short-duration storms that are commonly associated with flash flooding.


• Winter storms (Dec–March): Lower intensity, longer duration storms.


• Remnant tropical storms (Sept–Oct): Relatively rare events, but these storms can cause extreme flooding (e.g., 1983 flood of 


record).


Stream Type and Ecological Importance


The Sonoita Creek reach between the Town of Patagonia and Patagonia Lake is one of the few perennial streams in southern 


Arizona, and it supports critical riparian habitats for aquatic and avian species. These habitats are under pressure from erosion, 


altered flood regimes, and declining groundwater levels. Restoration of geomorphic and ecological function requires consideration 


of linkages among overbank flows, sediment deposition, groundwater recharge and baseflows, and vegetation dynamics.


       * A more complete summary of existing conditions is included in the Task 1 memo, as a supplement to this document
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Vegetation in the Sonoita Creek riparian area


• Dominant canopy species: Fremont cottonwood, netleaf 


hackberry, Arizona black walnut, sycamore, ash.


• Understory: willows, elderberry, grasses.


• Aquatic plants: duckweed, watercress, Huachuca water 


umbel (endangered).


• Invasive species of concern: salt cedar, tree of heaven, 


Johnson grass, and eastern hemlock.


Surface Water and Groundwater Trends


The perennial reach of Sonoita Creek occurs due to valley 


narrowing and thinning of the alluvial aquifer near the town of 


Patagonia. This constriction of the alluvial aquifer forces 


groundwater – much of which is fossil water derived from 


higher in the watershed – to the surface. This upwelling 


generates the perennial flows downstream of Patagonia. 


Private wells and the Patagonia wastewater treatment plant are 


the main water withdrawals and discharges (respectively); both 


have decreased over time. Within the PSCP, groundwater 


depths near the stream range from 4–6 feet, increasing with 


distance from the channel. Recent mine discharge in the upper 


reaches of Harshaw Creek is likely to lead to groundwater 


mounding near the Harshaw Creek/Sonoita Creek confluence 


in the future. 
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Drivers of Geomorphic Change


Regional arroyo cutting began in the early 1900s; causes include 


grazing, loss of beavers, and climatic shifts. Causes of local degradation 


in Sonoita Creek, as shown at right, include:


• Channel straightening and relocation for agriculture.


• Railroad embankment confining the floodplain.


These alterations increase stream power, reduce overbank flow, and 


promote channel incision.


Key Findings on Geomorphic Degradation


• The stream’s morphology is shaped by feedback loops among 


channel incision, soil moisture decline, and vegetation loss.


• Straightened, incised channels limit floodplain access and reduce 


cottonwood recruitment.


• Restoration must address hydraulics, channel morphology, and 


ecological processes in an integrated manner.


Example of channel 


constriction due to 


historical railroad


Example of channel 


straightening due to 


agricultural activity







3. Conceptual Framework for Restoration


The Stream Function Pyramid provides a hierarchical 


framework for evaluating stream conditions and 


designing effective restoration strategies. 
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EPA, 2012


Developed by the U.S. Environmental 


Protection Agency, the pyramid 


organizes stream functions into five 


levels—each one building on the 


stability of the layers beneath it. 


Restoration planning in Sonoita 


Creek uses this framework to guide 


site evaluation, restoration strategy, 


and development of conceptual 


designs.







Application of the Stream Function Pyramid to Sonoita Creek


The primary restoration focus for this project is at the 2-Hydraulic and 3-Geomorphology levels of the pyramid.


• 2-Hydraulic: One of the most degraded aspects of Sonoita Creek is the incision along the main channel and straightening of the main 


channel, which are closely related. This incision disturbs the natural hydraulic conditions of the creek, resulting in high flow velocities and 


shear stress, very low wetted perimeter, and infrequent occupation of the overbanks and connectivity to the floodplain. There are many 


factors contributing to these degraded hydraulic conditions, most notably human encroachment into the floodplain. Restoration projects 


along Sonoita Creek must address these degraded hydraulic conditions. As outlined by the pyramid, levels 3, 4, & 5 depend upon the 


stability of the hydraulic conditions within the stream.


• 3-Geomorphology: Like many southern Arizona streams, Sonoita Creek has a high level of geomorphic activity. Beginning in the 


adjacent 'Sky Islands' and terminating at its confluence with the Santa Cruz River, Sonoita Creek has a high overall gradient, carrying 


sediment and debris out of the mountains, depositing it throughout its floodplain. Due to the degraded hydraulic conditions within the study 


reach of Sonoita Creek, much of the sediment and debris that should be deposited within the overbanks of the study reach is carried 


further downstream, ultimately into Patagonia Lake. Frequent flow connectivity and occupation of the floodplain is necessary to achieve 


the sediment deposition within the overbanks that is critical to Cottonwood germination and recruitment.


• 5-Biology: The restoration of Cottonwood germination and recruitment falls within level 5 of the pyramid, but this level is more of a 


secondary focus for restoration practices along Sonoita Creek. Once levels 2 and 3 are restored to more closely resemble the natural 


function of the stream, the ecological function of the riparian system should begin to naturally return, laying the groundwork for Biology to 


be the focus of restoration activities. Without improving the hydraulic and geomorphic function of the stream, restoration activities focused 


on biology would likely have a low success rate.
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4. Summary of Task 2 Field Visits


The project team conducted two site visits on February 25 and March 12, 2025. The goals of site visits were to tour the project 


reach with TNC staff to better understand conditions on the ground; to review TNC's goals and objectives for restoration; and to 


collect qualitative and some quantitative information from degraded and reference reaches to inform restoration opportunities.
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5. Restoration Opportunities: Mapping & Project Concepts 


Mapping and Analytical Process


We developed a suite of digital maps to 
identify areas of degradation and restoration 
potential across the 21-mile study area. Using 
lidar imagery along with field observations 
from site visits, the project team classified the 
entire study reach based on the following 
qualitative attributes:


• Stream condition – including factors such as 
depth of incision, presence of pool/riffle 
sequences, degree of meandering, etc. 


• Floodplain connectivity – to what degree can 
the stream access its floodplain during high 
flow events


• Encroachment – are there artificial barriers 
to the stream meandering or overtopping its 
banks to access its floodplain


Each map allows for a qualitative assessment of 
degradation of the project reach and supports 
decision making for alternative concepts


*The complete digital maps are included as a 
supplemental file to this document
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Project Opportunity Inventory


Based on the mapping exercise and our field observations, 


we developed a list of conceptual restoration opportunities 


distributed across the watershed (see next slide). These 


project concepts vary in scale, complexity, and location - from 


small in-stream structures to full floodplain regrading with 


grade control and railroad removal.


While the primary focus is on opportunities within the 


Patagonia–Sonoita Creek Preserve (PSCP), the inventory 


includes additional concepts from private lands along the 


mainstem Sonoita Creek (assessed using publicly available 


spatial data) to provide a more holistic view of restoration 


opportunities across Sonoita Creek.


Each project is designed to address key functions in the 


Stream Function Pyramid. In the next section, we focus in 


greater detail on the highest-priority projects selected for 


conceptual design development (Task 4).
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Concept 1 – Circle Z Property


Small to moderate sized grade control, 


moderate floodplain grading (sediment 


removal) on north bank, overbank 


feature creation (oxbows, alternate 


channels), in-stream feature creation 


through small scale rock/debris 


placement to create pool/riffle 


structure. Primarily benefits local area 


at stream bend. Potential ecotourism 


education with Circle Z guests.


Concept 2 – Circle Z Property


Moderate to large sized grade control 


(2 or 3 in series) with goal of reducing 


upstream incision. Paired with 


extensive railroad grade removal. 


Strategic vegetation removal to allow 


for greater sinuosity, destabilize banks 


to aid in floodplain connectivity. Wide 


floodplain bisected by railroad grade. 


Existing breach shows potential 


floodplain connectivity if railroad grade 


removed. Area upstream has multiple 


historic flowpaths that are not 


occupied due to incision, grade control 


could allow these flowpaths to see 


more regular flow. 


Concept 3 – Circle Z Property


Moderate to large sized grade control 


(2 or 3 in series) with goal of reducing 


upstream incision. Paired with 


extensive railroad grade removal and 


extensive floodplain grading (on 


south). Railroad is ~16-ft above 


stream. South floodplain is ~13-ft 


above stream. Major earthwork would 


be required to restore Concept 3 sub-


reach. Sediment influx from Temporal 


Gulch provides natural grade control 


which lessens the benefit of Concept 


3. If this equilibrium is interrupted and 


incision begins migrating upstream 


into PSCP, grade control within the 


Concept 3 reach could be needed. 


Concept 4 – PSCP


Small grade control, in-stream 


feature creation through small scale 


rock/debris placement, mainline 


channel sinuosity grading, overbank 


feature creation (oxbows, alternate


channels). Reach would benefit 


from greater sinuosity and pool/riffle 


structure. High potential to create 


floodplain/overbank conditions 


conducive to cottonwood 


recruitment. 


Concept 5 – PSCP


Small to moderate sized grade control. 


Railroad grade removal paired with 


overbank feature creation (oxbows, 


alternate channels). Railroad 


encroachment narrows floodplain 


likely causing incision that migrates 


upstream. 


Concept 6 – PSCP


Focus primarily on overbank feature 


creation (oxbows, alternate channels), 


small sized grade control. Wide 


floodplain with minimal signs of flow 


occupation. High potential to create 


floodplain/overbank conditions 


conducive to cottonwood recruitment.


Concept 7 – PSCP and Audubon 


parcel upstream of PSCP


Focus primarily on overbank feature 


creation (oxbows, alternate channels). 


Adjacent to WWTP effluent discharge 


and at upper extent of perennial flow. 


Wide floodplain with minimal signs of 


flow occupation. High potential to 


create floodplain/overbank conditions 


conducive to cottonwood recruitment.


Concept 8 – TNC parcels at 


Sonoita Creek/Harshaw Creek 


confluence


Small to moderate sized grade control, 


significant floodplain grading, mainline 


channel sinuosity grading 


overbank/offline feature creation 


(oxbows, alternate channels). Both 


channels could really benefit from 


increased sinuosity, reduced incision. 


TNC ownership along Sonoita Creek, 


between Sonoita and Harshaw Creek, 


and south of Harshaw Creek. 


Regulatory floodplain conditions will 


be critical. 


Concept 9 – Rosemont Copper Co 


parcels


Small to moderate sized grade control, 


significant floodplain grading, mainline 


channel sinuosity grading 


overbank/offline feature creation 


(oxbows, alternate channels). 


Adjacent abandoned agriculture. 


Channel could really benefit from 


increased sinuosity, reduced incision. 


Concept 10 – First Patagonia 


Capital Co parcels


Moderate to large sized grade control, 


moderate floodplain grading, mainline 


channel sinuosity grading. Located at 


Monkey Spring tributary, potential for 


higher groundwater conditions in 


Sonoita Creek floodplain. 
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6. Conceptual Designs for Selected Projects


Overview (Task 4) 


Based on the Task 3 analysis, internal prioritization by TNC, and design feasibility 


considerations, two projects were selected for advancement to conceptual 


design. Both are located on TNC-owned parcels and provide opportunities to 


improve hydraulic, geomorphic, and ecological function, address priority 


impairments, and demonstrate visible restoration benefits. These concepts also 


create a foundation for future restoration efforts across the broader Sonoita Creek 


corridor.


Conceptual designs for these two projects are described in the following slides. 


These conceptual designs include cost estimates, permitting considerations, 


implementation considerations and estimated timelines, and maintenance 


considerations.


Conceptual designs are expected to be modified, as needed, and refined in future 


stages of work based on feedback by TNC and other project stakeholders, as 


well as considerations including costs and permitting.
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Concept 5: PSCP Reach – Railroad Grade Removal and Overbank Feature Creation


Location: On the Patagonia-Sonoita Creek Preserve (PSCP), upstream of the visitor center


Project Type: Combined infrastructure removal and floodplain reconnection


Primary Functions Addressed:


• Hydraulic: Improve floodplain connectivity


• Geomorphic: Reduce incision, increase sinuosity


• Biological: Extend reference reach habitat conditions


This project aims to remove a small segment (~500–600 feet) of the historic railroad grade that currently restricts overbank flow 


and limits the lateral extent of active floodplain processes. The western concrete bridge abutment and embankment constrains the 


floodplain’s ability to fan out downstream. Removal of this section - paired with creation of oxbow and/or offline channels - would 


reconnect the floodplain, slow runoff, allow for deposition of sediment, and improve riparian recruitment conditions. The site lies 


between two higher-functioning reaches and provides an opportunity to extend healthy channel conditions further upstream into 


the upper PSCP corridor.


Due to its proximity to the preserve’s road and trail system, this site offers excellent visibility for interpretation, education, and 


demonstration of restoration benefits. While some public access restrictions may be required during construction, the site’s 


accessibility also minimizes disturbance to sensitive riparian vegetation. This project blends “hard” and “natural” infrastructure 


elements, making it an ideal early-phase demonstration site.
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Concept 5: PSCP Reach – Railroad Grade Removal and Overbank Feature Creation
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Item Desc. Unit Quantity Unit Price Amount


Vegetation Clearing/Pruning ACRE 5 $ 6,500 $   32,500


Removal of Railroad Grade C.Y. 9,000 $ 25 $ 225,000


Overbank Grading S.Y. 15,000 $ 10 $ 150,000


Rock Riffles EA 3 $ 25,000 $   75,000


Boulders, Toe Wood, Log Vanes L.S. 1 $ 40,000 $   40,000


Plantings L.S. 1 $ 75,000 $   75,000


Seeding ACRE 5 $ 4,500 $   22,500


Landscape Establishment L.S. 1 $ 20,000 $   20,000


SUBTOTAL $ 640,000


SWPPP % 5 $   32,000


Mobilization % 10 $   64,000


General Conditions % 10 $   64,000


Contingency % 25 $ 160,000


CONSTRUCTION TOTAL $ 960,000


SOFT COSTS $ 192,000


CONCEPT TOTAL* $1,152,000


* Project costs could be reduced if there is an opportunity to repurpose or leverage on-site or 


locally available materials and equipment.







Concept 5: PSCP Reach – Railroad Grade Removal and Overbank Feature Creation


• Permitting Considerations


o Section 404 determination needed


o Santa Cruz County


▪ Grading Permit


• Could trigger biological evaluation for 


vegetation removal


• Could trigger cultural evaluation


▪ Floodplain Use Permit (Due to removal of railroad 


grade, floodplain conditions should be improved)


o ADEQ – AZPDES/SWPPP


• Implementation Considerations / Timelines


o Design and Permitting


▪ 6-18 months (Section 404 or FEMA Floodplain 


processes could result in longer timeframes)


o Construction


▪ 2 months bid and procurement


▪ 3-5 months construction


• Construction timed to avoid bird nesting 


season (Mar – Aug) and monsoon season 


(July – Oct)


• Maintenance Considerations


o No irrigation due to stream baseflow/shallow 


groundwater


o Check for erosion, especially after storm event flows


o Once vegetation is established, maintenance should be 


minimal
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Concept 8: Harshaw-Sonoita Confluence – Channel Diversion and Bioretention Basins


Location: TNC-owned parcels near the confluence of Harshaw Creek and Sonoita Creek (Stevens parcel and adjacent parcels)


Project Type: Engineered offline bioretention basins, channel re-meandering, floodplain grading


Primary Functions Addressed:


• Hydraulic: Increase overbank storage, manage flood attenuation


• Geomorphic: Reduce channel incision, restore sinuosity


• Biological: Enhance plant community structure and habitat diversity


This project targets the significantly incised reach at the confluence of Harshaw Creek and Sonoita Creek. It envisions 
construction of multiple engineered off-channel bioretention basins—analogous to a dry Cienega—that can receive diverted flow 
from both creeks during small and moderate storm events. While groundwater is known to be deep in this reach, the site’s broad 
floodplain and multi-parcel TNC ownership present a rare opportunity to restore overbank function at scale.


The conceptual design includes extensive excavation, areas for shallow excavation, and flow diversion structures, allowing 
periodic inundation and storage during storm events. Outflow elements may be included to enable controlled drainage during large 
flood events. In-channel grading and selective meander enhancement are also proposed for Harshaw Creek, which is currently 
over-straightened.


This project offers multiple benefits, including potential stormwater detention and attenuation, ecological uplift through hydric 
habitat creation, and alignment with community-supported visions for the Stevens parcel. With the proximity to the Town Center 
and existing trails, there are also opportunities for recreation, interpretation, education, and demonstration of restoration benefits. 
There may also be opportunities for co-funding and partnership with Santa Cruz County given overlapping flood management 
interests.
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Concept 8: Harshaw-Sonoita Confluence – Channel Diversion and Bioretention Basins
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Item Desc. Unit Quantity Unit Price Amount


Vegetation Clearing/Pruning ACRE 50 $ 3,000 $    150,000


Excavation C.Y. 400,000 $ 20 $ 8,000,000


Detailed Grading S.Y. 150,000 $ 10 $ 1,500,000


Rock Riffles EA 10 $ 25,000 $    250,000


Check Dams, Toe Wood, Log Vanes L.S. 1 $ 240,000 $    240,000


Plantings L.S. 1 $ 475,000 $    475,000


Seeding ACRE 50 $ 4,500 $    225,000


Irrigation System L.S. 1 $ 300,000 $    300,000


Landscape Establishment L.S. 1 $ 50,000 $      50,000


SUBTOTAL $11,190,000


SWPPP % 5 $     559,500


Mobilization % 10 $  1,119,000


General Conditions % 10 $  1,119,000


Contingency % 25 $  2,797,500


CONSTRUCTION TOTAL $16,785,000


SOFT COSTS $  3,357,000


TOTAL * $20,142,000


* Project costs could be reduced if there is an opportunity to repurpose or leverage on-site or 


locally available materials and equipment.







Concept 8: Harshaw-Sonoita Confluence – Channel Diversion and Bioretention Basins


22


• Permitting Considerations


• Section 404 determination needed


• Santa Cruz County


• Grading Permit


• Could trigger biological evaluation for 
vegetation removal


• Could trigger cultural evaluation


• Floodplain Use Permit (Due to removal of railroad 
grade, floodplain conditions should be improved)


• ADEQ – AZPDES/SWPPP


• Utility Clearances


• Implementation Considerations / Timelines


• Design and Permitting


• 12-30 months (Section 404 or FEMA Floodplain 
processes could result in longer timeframes)


• Construction


• 4 months bid and procurement


• 12-16 months construction


• Construction phased 


• Vegetation clearing to avoid bird 
nesting season (Mar – Aug) 


• In-channel features avoid monsoon 
season (July – Oct)


• Disposal site for significant earthwork 
will drive cost and schedule


• Maintenance Considerations


• Irrigation for landscape establishment


• Significant earthwork/disturbance, erosion likely


• Vegetation establishment will aid in maintenance


• Anticipate minor re-grading and erosion repairs for years 
post construction
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7. Summary of Key Findings
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Sonoita Creek is a dynamic system where hydrology, 
hydraulics,  geomorphology, and vegetation are tightly 
linked.


Our information review and site assessments underscore the 
importance of considering Sonoita Creek’s hydrologic, hydraulic, 
and geomorphic conditions as part of an integrated system. 
Changes in streamflow regime, channel form, and floodplain 
connectivity directly influence cottonwood recruitment, soil 
moisture dynamics, and ecosystem resilience. Successful 
restoration must explicitly address this interdependence.


Localized human encroachments have altered floodplain 
function and accelerated channel degradation. 


Field observations and historical data highlight the impact of 
channel straightening, railroad encroachment, and infrastructure 
on stream gradient and overbank flow. In several locations, such 
encroachments have confined flow to narrow channels, increased 
stream power, and initiated or exacerbated incision. Restoration 
opportunities must strategically remove or work around these 
constraints.


Channel incision and floodplain disconnection are key 
drivers of degradation.


Incision was identified as the most prevalent form of degradation 
throughout the study area, particularly in reaches upstream and 
downstream of the Preserve. Note that we believe sediment 
deposition at the mouth of Temporal Gulch provides a natural 
grade control in Sonoita Creek. In many areas, incision has 
severed the channel from the floodplain, limiting riparian 
regeneration and reducing overbank sediment deposition—both 
critical for cottonwood establishment and long-term stability.


Floodplain reconnection and increased sinuosity are top 
restoration priorities.


Digital mapping and site assessments identified multiple reaches 
where geomorphic restoration could improve function. Prioritized 
strategies include:


• Grade control to arrest incision and promote sediment deposition


• Floodplain grading and channel re-meandering to reduce slope 
and velocity


• Overbank feature creation (e.g., oxbows, side channels) to 
increase inundation frequency and support riparian vegetation
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Functional-based restoration provides a roadmap for 
integrated design.


The EPA’s Stream Function Pyramid has proven a useful 
framework for identifying functional impairments and guiding 
design. Projects were selected based on their potential to 
restore hydraulic and geomorphic function, with clear 
pathways to improve physicochemical and biological 
conditions over time.


Concepts 5 and 8 represent strategic first steps for 
restoration.


Selected projects are located on TNC-owned land, balancing 
technical feasibility with implementation readiness. Concept 5 
offers a high-visibility, moderate-scale opportunity to remove 
infrastructure and reconnect floodplain processes in a visitor-
accessible location. Concept 8 proposes a multi-benefit 
solution to address incision and storage needs at the 
confluence of two creeks, with strong alignment to both 
ecological and flood control objectives.


Broader restoration opportunities exist throughout the 
watershed.


In addition to the two advanced concepts, eight additional 
opportunities were identified across the 21-mile reach, 
including several sites on partner lands with clear restoration 
potential. Several of these concepts are low-tech projects that 
could be undertaken at relatively low cost with volunteer labor. 
The qualitative decision matrix developed as part of this 
project could help TNC prioritize among these lower cost 
alternatives. Continued collaboration with landowners, 
easement holders, and local agencies will be key to 
advancing these projects.


It is also likely that additional restoration opportunities exist 
beyond the scope of this initial study. As data collection 
improves, field conditions change, and stakeholder 
engagement deepens, new high-impact sites may emerge. 
Any future phases of work should retain flexibility to 
incorporate such opportunities as they are identified.







8. Next Steps


• Presenting project to partners and stakeholders 


including private landowners


• Further reviewing and updating conceptual designs 


(slides 14-22)


• Pursing 75-100% design of railroad grade 


removal and floodplain restoration project 


concept #5 (on PSCP)


• Discussing conceptual designs (slide 13) with 


stakeholders to refine design and project details, 


including data and monitoring needs, permitting and 


funding strategy, and implementation timeline 


pathway


• Pursing design and implementation of low-tech 


stream restoration project concepts #4 and #6 


(on PSCP)
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9. Appendices
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The following documents are being provided to TNC as supplemental files to accompany this slide deck


• Task 1 – Background/data review memo (.pdf file)


• Task 2 – Field visits


o Summary slides describing data collected during field visits (.pdf file)


o Geotagged photos from field visits (.zip file)


• Task 3 – Digital mapping/opportunity assessment


o Digital maps of stream condition, floodplain connectivity (.pdf file) 


o Index sheet for digital maps (.pdf file) 


o Qualitative decision matrix for future project selection (.xlsx file)


• Task 4 – full resolution sheets for conceptual designs 


o Concept 5 conceptual design (.pdf file)


o Concept 8 conceptual design (.pdf file)
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We welcome questions and 
feedback! Please feel free to 
reach out:


• Bailey Winston, Southern Arizona Water Projects 
Manager (bailey.winston@tnc.org)


• Note: on leave October 2025 to January 2026


• Aaron Mrotek, Patagonia-Sonoita Creek Preserve 
Manager (aaron.mrotek@tnc.org)


• Jonathan Lutz, Stewardship Program Manager 
(jonathan.lutz@tnc.org) 



mailto:bailey.winston@tnc.org

mailto:aaron.mrotek@tnc.org

mailto:jonathan.lutz@tnc.org
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Figure 1. Groundwater Elevation
Contours in Surficial Deposits
Study Area - March 2025
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Figure 2. Hydrographs for 
Surficial Deposits at the Top of 
the Watershed – 2024-2025
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Figure 3. Hydrographs for 
Surficial Deposits at the Bottom 
of Canyons – 2024-2025
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Figure 4. Hydrographs for 
Surficial Deposits around the 
Town of Patagonia – 2024-2025
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BRN Nursery Unused Well - NE 
Town of Patagonia
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Figure 5. Hydrographs for 
Surficial Deposits in the Town of 
Patagonia – 2024-2025
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Figure 6. Potential Locations to 
Monitor Water Levels in and 
near the Town of Patagonia
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