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. ABSTRACT

Local partners in the Willcox Playa watershed came together in 2000 to address water
quality and quantity issues impacting the area. One of the major concerns was runoff
from 42,000 acres of rangeland north of the City of Willcox, Arizona that was generating
sediment at a rate of 2 Tons per acre per year. Water carrying heavy sediment loads
was causing scouring of channel banks, picking up more sediment and creating a
downward trend in watershed health as moisture ran off and was unavailable for plant
life. In addition to sediment being generated and deposited on rural residences and
farmland, excessive water invaded rural septic systems, and agricultural fields with
pesticides and fertilizer. Any of these contaminants carried by the water had the potential
to enter the City of Willcox on its path to the Willcox Playa.

To address the non point source pollution issue in the watershed, the group developed a
Watershed Based Plan with implementing Best Management Practices on the 13,000
acre Campomocho-Sacaton sub watershed emerging as the highest priority. This area
was contributing 26,000 Tons per year of sediment to downstream areas. The BMPs
selected were ripping and seeding in the lower elevations and sediment control
structures in the upper reaches.

Natural Resources Conservation Service (NRCS) staff assisted the watershed project
group in developing a plan to address sheet and rill erosion in the lower elevations by
contour ripping and seeding of 5500 acres of rangeland. To remediate gully erosion in
the uplands, Cochise County donated engineering staff time to assess the hydrology and
locate the nine sediment control structures that were installed. Structure designs used
were a Bureau of Land Management standard design for a silt free reservoir that was
adapted to the area by NRCS. Basins were designed to be multiple purpose structures
and provide sediment retention, livestock water and runoff control for the City of Willcox.
The Arizona Department of Water Resources, the permitting agency for water storage
did not have a system in place to facilitate the request, causing a significant delay. The
project timeline was extended for two years to accommodate this. Structures were
constructed in the fall of 2004 and spring of 2005. The combination of structures, and
ripping and seeding had a profound impact on sediment production. Before the project
implementation, each 1-2 inch rainfall event would leave Nichols Road impassable with
1-2 feet of sediment deposited over a two mile stretch of road. After the project, no
sediment has reached Nichols Road. Using calculations derived from the Revised
Universal Soil Loss Equation (RUSLE), it is estimated that practice installation resulted
in a 70% reduction in sediment production over the project area.

The ranchers developed grazing management plans on their private and state lease
land under the guidance of the US Forest Service for the allotments in the uplands and
NRCS and the Arizona State Land Department. These plans called for grazing
deferment during the project period and long term management to maintain maximum
vegetative cover on the watershed.

The USDA Agriculture Research Service has adopted this as one of their long—term
watershed monitoring projects and will continue to use it to gather watershed, erosion
and sediment data. Information from this project will be used to educate others on the
benefits of watershed restoration to address non point source pollution.



Il. PROJECT GOALS/OBJECTIVES AND METHODOLGOY

The goal of this project was to improve water quality by addressing non point source
pollution in the form of sediment off the Campomocho-Sacaton sub-watershed of the
Willcox Playa in southeastern Arizona. The area covers 42,000 acres of rangeland and
according to a 1977 Santa Cruz-San Pedro River Basin Report compiled by the Soil
Conservation Service in cooperation with the Arizona Water Commission; sediment was
being generated at a rate of 2 Tons per acre per year. Upland areas of the watershed
were producing sediment from sheet, rill and gully erosion with topsoil being eroded
away and deposited on the valley bottoms. Water carrying heavy sediment loads caused
additional scouring of channel banks, picking up more sediment and leaving little
moisture available to support vegetation. This perpetuated a downward trend in
watershed health and water quality. In addition to sediment carried downstream,
floodwater from runoff events invaded rural septic systems, and agricultural fields with
pesticides and fertilizer. Any contaminants carried by the water and sediment, entered
the City of Willcox on its path to the Playa.

Local residents, Cochise County, NRCS and the City of Willcox had been exploring
alternatives in dealing with runoff for several years but funding and lack of landowner
cooperation in the uplands had prevented the implementation of any projects. In early
2000, the Hook Open A Ranch came under new ownership and the owner of the Red
Tail Ranch invited all interested parties to meet and develop a plan that included the
cooperation of both ranches and the farm in the Campomocho-Sacaton Watershed.

The development of a Watershed Based Plan began with an assessment of the current
watershed conditions. Physical and climatic dynamics of fifty or more years ago had left
the upper watershed devoid of perennial herbaceous cover, allowing erosion to move
the sandy loam topsoil from the higher elevations in the watershed and deposit it as
sediment in the lower areas. The volume of water moving across the watershed initiated
a cycle of picking up and depositing sediment that continued from the top of the
watershed, through the City of Willcox and on to the Willcox Playa. Although the
watershed was in an active state of erosion, the exposed clay subsoil had not yet been
colonized by invasive species making this project timely and feasible for restoring
watershed health.

The first step in implementation was to address sheet and rill erosion in the lower, flatter
areas of the watershed. Cochise County repaired existing water spreader dikes on the
watershed as a matching contribution to the project. These reduce water velocity and
cause it to spread across broad areas providing water for plant life, reducing channeling
and allowing sediment to fall out.

To also trap sediment from sheet flow erosion in the lower areas, 5,500 acres of land
was impacted by deep ripping to a depth of 30 inches on 50 foot centers on the contour
and seeded to native grasses in the spring of 2003. These rips created roughness that
slowed runoff, increased water infiltration and captured sediment behind them, creating
a microclimate that allowed grass to germinate and become established. The ripped
and grass strips will be barriers that will continue to reduce sheet and rill erosion on a
long term basis.

Cochise County donated the services of an engineer to conduct the hydrologic studies
and assist with the assessment. Over time, large gullies had begun to transect the



watershed, creating outlets for rapid runoff and accelerated erosion. To address this, a
series of nine sediment retention structures were designed to capture large volumes of
sediment on the upper watershed, heal the larger eroded gullies and reduce the velocity
of the water. A Bureau of Land Management standard design for a silt free reservoir
was used for the structures and adapted to the sites by NRCS staff. This design was
chosen based on the fact that they had proven to be effective in separating out the upper
ranges of sediment sizes (sand and gravel) that cause downstream channel
degradation. These basins were constructed in severely eroded channels during the
August 2004 to July 2005 time period. They consist of a round pond built in the center of
the channel with a pipe inlet. Water is slowed when it reaches the dike of the pond,
allowing sediment to settle and drop out as water is forced through a pipe into a pond.
The pond itself serves as a settling basin for sediment before allowing water to exit the
other end through an outlet pipe. Water will leave all basins and structures at a less
erosive rate.

The USDA Agriculture Research Service adopted this project for their long-term
watershed monitoring studies and will quantify sediment captured in relation to rainfall
and overall watershed health. (Refer to Appendix B for baseline data)

El Paso Natural Gas Company donated $50,000 in cash match for structures that will
protect their pipeline from gully erosion. NRCS provided engineering, construction
inspection and assistance with planning and monitoring. The Arizona State Land
Department provided leadership and assistance in obtaining permits and clearances and
with onsite monitoring. Vegetative monitoring was led by University of Arizona
Extension and NRCS Rangeland Management Staff. The Arizona Game and Fish
Department worked with the project partners and provided input on factors necessary to
improve habitat for increasing the population of antelope in the area. The Willcox-San
Simon Natural Resource Conservation District reviewed the project monthly, participated
in the watershed group meetings and all outreach efforts, hosting field days and project
tours. Coronado RC&D, coordinated and administered the project.

Il RESULTS OF PROJECT

As a result of project implementation, it is expected that sediment moved off the
watershed and onto downstream areas will be reduced by 18,200 tons per year.

The following Best Management Practices and actions (illustrated in photos in Appendix
C) were implemented as part of this project:

A. Contour ripping and seeding on 5,500 acres of rangeland. This was done to a
depth of 30 inches on 50 foot centers and seeded to native grass. Grass species
used: Sideoats gramma (Boutelous curtipendula), Blue gramma (Bouteloua
gracilis), Yellow bluestem (Bothriochloa ischaemum) Green sprangletop
(Leptochloa dubia) and Galleta (Pleuraphis jamesii).

B. Repair of three water spreader dikes and one breached structure.



Results of Project (continued)

C. Grazing management plans developed on two participating ranches (45,000

acres)

D. Deferred grazing on project area

E. Monitoring plan implementation (Appendix B)

Vegetative monitoring conducted by the University of Arizona, Extension,
NRCS and the Hook Open A and Redtail Ranches. Permanent transects
were installed in the project area. Areas monitored were: 1) Ripped and
seeded area 2) Ripped but not seeded 3) Non disturbed area. These
areas were monitored annually for vegetation composition and amount of
cover

Rainfall Monitoring- Five rain gauges were read over the project period.
Two in the remote areas were vandalized leading to an absence of data
for some of the reporting periods.

Sediment- 1) The Agricultural Research Service selected three structures
to use to monitor sediment, runoff and watershed health. They set
benchmarks at each of these structures and surveyed in baseline cross
sections. No significant rains were received during the structure
construction phase of this project so there has been no data gathered to
date on actual sediment captured. They will use these sites in the future
and apply information to Phase 2 of the project and for their watershed
research. 2) Nichols Road was the original outlet point for runoff from
the project area. Before the project implementation, each 1-2 inch rain
produced sediment that accumulated on Nichols road to a level of two
feet deep. After the project implementation, there was no significant
sediment delivery to Nichols road, or runoff into lower areas.

Photo monitoring- Photos were taken each time the vegetation
monitoring transects were read and through each phase of the project
implementation.

F. Outreach Plan (Appendix D-Materials)

A power point presentation was developed that highlights the key features
and chronology of the project as well as EPA/ADEQ as the funder. This
presentation was used to inform the Willcox City Council, the Southeast
Arizona Resource Managers, Cochise Graham Cattle Growers and for a
presentation to the public at Southeast Arizona Ag Day in Willcox.

Newsletter articles: 7 newsletter articles were used to inform partners and
the public about the project progress and benefits.

Field Days and tours: Two field days/tours were conducted, one for
technical staff monitoring training and one for the public and partners. A



total of 70 individuals learned about the project and non point source
pollution during the tours.

e Handouts- Two different handouts were developed to inform the public
about the project. These were distributed at AG Day, field tours and in
the Coronado RC&D newsletter. (1300 distributed)

e Photo Display at Ag Day (250 in attendance)

IV. IMPLICATIONS AND RECOMMENDATIONS

A project of this magnitude requires a large number of partners and a large
commitment of time and resources from each. There are multiple long term benefits
from watershed rehabilitation.

Cochise County was an active partner in the project and will realize economic
benefits in the future in reduced cost of road maintenance and sediment removal as
well as in reduced safety hazards caused by sediment and flood water.

Ranchers will benefit from improved rangeland condition and facilities that provide
management tools.

The City of Willcox will have improved flood control which will mean less water
quality concerns due to flood water carrying contaminants into town.

Downstream landowners will have less sediment and flood water to deal with in
wells, septic tanks and on roads.

El Paso Natural Gas will have reduced cost of maintenance and protection for their
pipeline as water and sediment are contained upstream.

Wildlife benefits from increased cover, food and water on the watershed.

This project has the potential to provide long term education to researchers and
residents on the benefits of implementing these types of practices for water quality
improvement. It will serve as a research site for ARS and an education site for the
Willcox-San Simon Natural Resource Conservation District.

RECOMMENDATIONS

The greatest challenge in implementing this project was the delays caused by the
necessity of obtaining water rights for the structures through the Arizona Department
of Water Resources (ADWR). That delay came about because ADWR did not have
a permitting process that adequately addressed multiple use structures. The
structures in this project were to serve as sediment retention/flood control and
livestock water basins. The applications submitted by the ranches necessitated a
thorough review of how these structures fit into the ADWR water rights application



process. Preliminary queries gave no indication that there would be a problem with
water rights so it was an unforeseen challenge.

This type of project is best implemented through a broad partnership or watershed
group so that the actual source of the pollutant can be addressed rather than treating
symptoms of the problem. Individuals working alone would also have greater
challenges in finding funding and in navigating the permitting process. For example
to do the archeological survey on 5500 acres, it took 10 people 5 days of walking 50
feet apart to clear the entire area. This required a large infusion of help from trained
personnel from several state and federal agencies. An individual may have had to
hire this done at considerable cost.

This project is an excellent example of using a watershed approach to address non
point source pollution. It applied Best Management Practices at the top of the
watershed and integrated them moving toward the lower elevations.
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