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Programs and Activities Developed as Solutions to Community Climate Challenges. Word Document
Assignment 3. What’s your theory of a solution?

Part 1. Searching for project activities; a list of colleagues and websites that I consulted for potential activities.
I spoke with two professionals working with water challenges in Arizona about developing a project based upon the needs assessment. 
Mary Nichols, Research Hydraulic Engineer with the USDA-Agricultural Research Service in Tucson, AZ

She works with the Southwest Watershed Research Center, Santa Rita Experimental Range.

Jeremiah Leibowitz,

Cuenca Los Ojos, a nonprofit whose mission is to protect, restore, and rewild the biodiversity of the US-Mexico Borderlands.

Mary sent me two scientific papers about a 30-year-long project in the Santa Rita Experimental Range where they have been monitoring 37 check dams and said that the check dams were very effective in allowing water to replenish the groundwater.
Semiarid watershed response to low-tech porous rock check dams.
https://www.tucson.ars.ag.gov/unit/publications/PDFfiles/2316.pdf 

The impacts of porous rock check dams on a semiarid alluvial fan.

https://www.tucson.ars.ag.gov/unit/publications/PDFfiles/2513.pdf
She also sent this link on One Rock Dams
https://www.borderlandsrestoration.org/uploads/9/7/3/4/97346656/erosion_control_structures_by_bill_zeedyk.pdf
Jeremiah sent me some links with introductions to recharging groundwater.

Top 9 Methods of Groundwater Recharge
https://www.geographynotes.com/geology-2/rainwater-harvesting/top-9-methods-of-groundwater-recharge-geology/1573
Artificial Groundwater Recharge

https://www.usgs.gov/mission-areas/water-resources/science/artificial-groundwater-recharge
I also looked through the Internet for groundwater recharging and the related topics of erosion control and wetland restoration and found these resources.
Farm Ponds for Irrigation. California Ag Water Stewardship Initiative
http://agwaterstewards.org/practices/farm-ponds/
Introduction to Groundwater Recharge

https://www.almonds.com/sites/default/files/2021-12/WO-6177_ABC_GroundwaterRecharge_Web_SinglePage.pdf
Excellent USDA page on project planning and funding opportunities:

Watershed Protection and Flood Prevention Program

https://www.geographynotes.com/geology-2/rainwater-harvesting/top-9-methods-of-groundwater-recharge-geology/1573
Lo Tech Restoration


https://ucanr.edu/sites/rangelandsummit/2021_Summit/Low_Tech_Restoration/
Groundwater depletion and sustainability of irrigation in the US High Plains and Central Valley
https://www.pnas.org/doi/10.1073/pnas.1200311109
Search: US SW: how effective are agricultural ponds in recharging groundwater?
https://www.google.com/search?client=firefox-b-1-d&q=US+SW%3A+how+effective+are+agricultural+ponds+in+recharging+groundwater%3F
Recharge: Groundwater’s Second Act. Information on recharge ponds
https://waterinthewest.stanford.edu/groundwater/recharge/
From reading through these sources, I chose what I thought were the best activities to address the climate challenges and their underlying causes, and then placed them within my program list: 1) recharging groundwater to increase water supply and 2) check dams for reducing flooding in the Pala Community and Reservation.
Part 2. Important: I cut and pasted the Problem Statement from assignment One. I then annotated the Problem Statement, the Project Outline, and the Goal statement so you can see how they interrelate and are parallel to each other. Please annotate yours in exactly the same way.
Problem Statement: 1500 Pala Tribal community members and their businesses in Pala, California, are suffering from: 1) diminishing agricultural and city water due to A) climate change related recurring droughts and B) heavy, rapidly flowing runoff from surrounding mountains not recharging groundwater leading to i) dry wells for homeowners and reduced incomes for agricultural operations and service businesses. 2) Heavy stormwater runoff brought on by C) climate change related extreme weather events ii) cause flood damage that impacts human health, causes water contamination, and damages property and infrastructure and iii) causes loss of sacred or historical sites and a decline of culturally important plants and animals. Combined, these challenges reduce the iv) ability of adults to lead the productive, meaningful, prosperous lives they need to leave the cycle of poverty and contribute to the development of their families and communities.

Part 3.
[Preliminary Activity] Form a Climate Action Plan oversight committee of people from the Pala community that will fill five roles. One person can fulfill more than one role. So, for example, the groundwater recharge program leader could also be the check dam program leader. Or, the chairman could also be the governmental coordinator:
· Oversight Committee Chairman

· Groundwater Recharge Program Leader

· Check Dam Program Leader

· Federal, State, and Tribal Government Coordinator

· Residents of Pala Reservation Coordinator

Climate Action Plan Outline: Problem list combined with potential interventions/activities/solutions that I chose.
[Problem 1]. Diminishing agricultural and city water

Groundwater Farm Pond Recharge Program [Solution to underlying causes: Climate change related extreme weather events and heavy runoff not recharging groundwater]:

[Activity 1]. Survey with community members to identify their knowledge of local water use, and challenges and solutions they see (consciousness raising).

[Activity 2]. Meet with a university hydraulic engineer with groundwater recharging and farm pond experience to help develop the scope of the project. 
[Activity 3]. Community workshop on participatory mapping of potential locations for farm ponds (consciousness raising).
[Activity 4]. Prioritize water springs, rivulets, ravines and man-made waterways for protection/restoration. 

[Activity 5]. Investigate scientifically proven groundwater recharging techniques using farm ponds.
[Activity 6]. Work with the hydraulic engineer to develop a plan for the locations and number of new farm ponds to set as a goal.
[Activity 7]. Present the plan to community members for comment. (consciousness raising). Town hall meeting, local newspaper, posters.
[Activity 8]. Research agricultural grants to offset farm pond installations.

[Problem 2]. Heavy stormwater runoff causing flood damage.
Check Dam Installation Program to Reduce Runoff and Floods [Solution to underlying cause: Climate change related extreme weather events]:
[Activity 1]. Survey with community members to identify their knowledge of flooding, and challenges and solutions they see (consciousness raising).

[Activity 2]. Consultation with a hydraulic engineer and Cleveland National Forest staff with check dam experience to help develop the scope of the project.

[Activity 3]. Community workshop on reviewing participatory map from recharge program with a focus on overlaying check dams for reducing flooding (consciousness raising).
[Activity 4]. Prioritize locations for check dams on reservation land, and possibly national forest.
[Activity 5]. Investigate scientifically proven techniques for installing check dams that are appropriate for reducing flooding.
[Activity 6]. Work with hydraulic engineer and National Forest staff to develop a project design with specific check dam techniques, activities, locations and number.
[Activity 7]. Present the plan to community members for comment (consciousness raising). 
[Activity 8]. Research labor pools. Volunteer groups, college students, community members, National Forest connections.
Part 4.

Goal Statement: The Goal Statement is an exact positive reflection of the Problem Statement above. Cut and paste your Problem statement and simply make it positive. 
1500 Pala Tribal community members and their businesses in Pala, California, will be able to enjoy 1) replenished water supplies through a A) & B) Groundwater Farm Pond Recharge Program leading to i) working wells for homeowners and positive economic impacts for farms, ranches, and businesses. They will also be able to enjoy 2) a reduction in heavy stormwater runoff and flooding through a C) Check Dam Installation Program leading to ii) a reduction in human health challenges, water contamination, and flood damaged property and iii) reduced loss of sacred or historical sites and a protection of culturally important plants and animals. Combined, these benefits will increase the iv) ability of adults to lead the productive, meaningful, prosperous lives they need to leave the cycle of poverty and contribute to the development of their families and communities.
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