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Presenter
Presentation Notes
Upper San Pedro BasinExtends from the San Pedro River’s headwaters in Cananea, Sonora to the Narrows just north of Benson



~ Our Vision ~
A flowing San Pedro River.

The conservation of water resources.
A vibrant local economy.

Presenter
Presentation Notes
The Cochise Conservation and Recharge Network (CCRN) has as its vision……..
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WHO: Sierra Vista, Bisbee, Cochise County, 
Hereford Natural Resource Conservation District, 

Ft. Huachuca, The Nature Conservancy

WHAT: Implement a network of recharge projects
to meet environmental, social, economic needs

WHERE: 8 projects along 25 miles of the river

Presenter
Presentation Notes
Since 2015, the CCRN has been a collaborative effort to meet this vision and is comprised of the Cities of Sierra Vista and Bisbee, Cochise County (my employer), the Hereford NRCD, Fort Huachuca and The Nature Conservancy.



-USPP formed by ADWR in 
1998, as part of their Rural 
Watershed Initiative
-Initial focus was development 
of a regional groundwater  
model

5 2/10/2022 Add a footer

Presenter
Presentation Notes
The CCRN is an outgrowth of the Upper San Pedro Partnership.



Groundwater Capture Maps

Presenter
Presentation Notes
Areas where recharge, or retired pumping, could provide the most direct benefits to the river, as well as where pumping would result in the most direct impacts to flows, were subsequently identified by groundwater capture maps, using the USGS groundwater model. The 25-mile network of projects was designed using this science. The project sites are shown here-they work TOGETHER to sustain the flows of the San Pedro, hence the Network part of our name.  



Existing Project 
Sierra Vista EOP Effluent Recharge Facility  

• Capacity to treat 4 million gallons per day
• Recharges over 2,700 acre-feet per year
• Less variability than stormwater for recharge

Presenter
Presentation Notes
In operation since 2002, this project was a Proof of Concept that recharged effluent could raise groundwater levels in a critical part of the aquifer that supports river flows, while also creating an underground water barrier that protects the river from a cone of depression that has formed around the main municipal groundwater pumping center. As a source water for recharge, effluent is more reliable than stormwater since it is fairly consistent.



Existing Project 
Palominas Flood Control & Stormwater Recharge Pilot Project

-Seasonal groundwater level 
increases

-Pilot and testing for most 
effective  techniques to get 
water into ground

Presenter
Presentation Notes
A quick look at our other existing projects starting upstream with our Palominas stormwater recharge project. Longstanding flood issue with the community turned into an engineered stormwater capture and recharge project from sheet flooding.



Existing Project 
Horseshoe Draw Sediment Control & 

Stormwater Recharge Project 

Presenter
Presentation Notes
Even further upstream in the watershed, the Horseshoe Draw project captures stormwater originating in the San Jose Mountains just south of Naco and the border.  These projects are pulling double duty by not only providing protection to residents and roads from past severe flooding and flows, but also providing the added benefit of infiltrating more water into the local aquifer that would otherwise run off and out of the system.



Where is additional recharge needed the most? 

Presenter
Presentation Notes
This graphic represents nearly 20 years of wet-dry mapping that takes place on the river at the driest time of year in June just before the monsoons start. It helps us understand the trends associated with perennial and intermittent flows in specific reaches of the river.  Taking stock of surface flows in the river at its most vulnerable, so to speak.



How many days does the river flow each 
year at the Palominas Bridge?  

Presenter
Presentation Notes
One of those reaches of the river is the segment flowing from the International border northward to the Palominas bridge –  a 4-mile stretch that has seen a decline in surface flows since the 1980’s, even with the retirement of agricultural pumping in this area.



Benefits of Simulated Recharge  
of San José Wastewater  

Treatment Facility Effluent Near  
the San Pedro River

Presented to the
Cochise Conservation and Recharge Network  

By
Laurel J. Lacher, PhD, RG  

January 11, 2017  
Bisbee, Arizona

Lacher Hydrological Consulting

Presenter
Presentation Notes
Back in 2017, the CCRN asked Dr. Laurel Lacher to model the possibility of recharging treated effluent in the vicinity of this stretch of the river from the International Border to Highway 92 in Palominas.
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San José Wastewater  
Treatment Facility  
(WWTF)
• Replaces all older Bisbee  

WWTFs;
• Has discharged to Greenbush  

Draw since 2006;
• Permitted for Class B+ Effluent
• Annual production since 2006  

ranges from 322 to 456 AF/yr.

Presenter
Presentation Notes
A quick overview of the ‘source’ water
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Study Area

ARIZONA  
SONORA

SPRNCA

SPRNCA

Three  
Canyons

Palominas R.P.

Presenter
Presentation Notes
This shows the study area for the simulation that extended from the San Jose wastewater treatment plant between Bisbee and Naco over to the southern portion of SPRNCA near the border, approx. 13 miles as the crow flies.  Currently, the effluent is discharged in Greenbush Draw near Naco. The idea would be to convey A-quality effluent through a pipeline from the San Jose WWTP over to this reach of the river. A pipeline route is yet to be determined as is the specific location of the basins that would receive and recharge the effluent into the alluvial aquifer. Water quality would be required to meet ADEQ standards and would be further improved by passive infiltration through the alluvial soils.
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How will recharging treated effluent near 
the river affect  riparian conditions and base 
flow in the San Pedro River?

Presenter
Presentation Notes
This is the modeling, or simulation, question that Dr. Lacher sought to shed some light on. Afterall, what would be the point of this kind of project if the analysis didn’t demonstrate a benefit to SPRNCA.



2050 Simulated Increase in Groundwater Level (≥0.5 ft) in Model Layer 1 with Recharge 

Three  
Canyons

Pal R.P.

SP
RN

CA

-Benefits 1910 acres 
-Almost continuous 
improvement from Mexico 
to Hereford bridge

200 AF/yr 300 AF/yr 400 AF/yr

-Benefits  630 acres-mostly
eastern edge of SPRNCA -
-

-Benefits 1260 acres

Presenter
Presentation Notes
These are the results based on various amounts of effluent. The yellow areas represent the acreage of floodplain vegetation that would benefit from the recharge.
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Simulated Recharge Rate

(AF/yr)

Simulated Length of Affected

Reach in San Pedro River  

(miles)

Simulated # of 
Riparian/Floodplain Acres

Affected

200 4.2 630

300 4.4 1260

400 4.4 1910

2050 Simulated Response to Recharge

Presenter
Presentation Notes
This chart shows the number of river miles affected as well as riparian acreage.  Bottom line? The more effluent, the bigger the benefit.



Collaboration has been key
USGS and ARS developed a 
predictive model working 

closely with the UPPER SAN 
PEDRO PARTNERSHIP since 

1998

U.S. Army provided $8M for 
land acquisition in 

hydrologically sensitive 
areas to increase recharge 
and preclude new pumping

The Nature Conservancy 
helps to acquire lands, and 
provide private funds for 

water projects, and  
hydrologic and riparian 

expertise

Citizen scientists in the U.S. 
and Mexico have 

volunteered to map the 
river’s flows annually for 22 

consecutive years  

City of Sierra Vista has 
recharged their treated 

effluent since 2002 which 
now serves as a proof-of-

concept project

Cochise County has 
supported the design, 

implementation and long-
term management of 

recharge  projects 

Hereford NRCD implemented a 
new erosion control project 

that also had recharge benefits 
on private lands

City of Bisbee has signed an option 
agreement that sets the stage for a 
long-term lease of their effluent for 

recharging the river

Presenter
Presentation Notes
The key to the success of this project really hinges on the collaborative nature of this project. In addition to the entities mentioned here, other potential collaborators include the IBWC, Customs and Border Protection, and the Bureau of Land Management.



Thank you.
Questions?

For more info: 
ccrnsanpedro.org


	aquifer recharge to sustain the San pedro Riparian National Conservation Area �Presented to IBWC Citizens forum
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Groundwater Capture Maps
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	San José Wastewater  Treatment Facility  (WWTF)
	Study Area
	Slide Number 15
	Slide Number 16
	2050 Simulated Response to Recharge
	Collaboration has been key
	Thank you.�			Questions?

