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INTRODUCTION 
This Watershed Restoration Action Strategy (WRAS) for the Upper Pecos 

Watershed is intended to help restore and protect water quality in the Pecos river.  The 
stretch of river we call home has been listed on the Clean Water Act 303d list of impaired 
waters.  The river has problems with both turbidity and temperature affecting wildlife 
habitat, human uses, and basic ecosystem health.  Over the past year our watershed group 
has met to discuss issues and implement demonstration projects around the watershed.  
This document summarizes our efforts to date and points in the direction we believe 
further efforts must take. 
 This WRAS focuses on an area known as El Valle, a string of small villages, 
farms, ranches, and public land along the Pecos river from San Ysidro to Villanueva.  
This area forms a cohesive cultural, social, and ecological unit.  The entire Pecos 
Headwaters watershed encompasses about 4,276 square miles.  The area roughly defined 
as El Valle covers about 166 square miles which excludes Rowe Mesa, Hurtado Mesa, 
and all lands more than about 6 miles from the Pecos river (see attached map).  This area 
is the main focus of our efforts.  The area consists of small irrigated farms, generally less 
than 15 acres in size, rangeland, some of which is grazed by cattle, a state park, BLM 
land, Land grant lands, Forest service land, state lands, and small villages.   

The area has had 4 different official shepherds: Native Americans, the colonial 
Spanish Empire, the Mexican republic, and the United States.  Whoever is ostensibly in 
charge, the inhabitants of the valley have always remained fiercely independent.  The 
area has been populated with sedentary communities since at least 800 A.D. at Pecos 
Pueblo.   The first Europeans visited the area in 1540 and there have been Spanish and 
mixed blood communities in the valley for at least 300 years.  San Miguel was a major 
stop on the Santa Fe trail in the early 1800s.  
 The valley sits at an average of about 6000 feet in elevation and averages about 
14 inches a year of rainfall.  Many parts of the valley are known for their dark red clay 
soils.  These soils are highly erodable.  

Several species within this watershed are listed as either threatened or endangered 
by both State and Federal agencies. Federally listed endangered species include the holy 
ghost ipomopsis (Ipomopsis sanctispiritus), Rio Grande silvery minnow (Hybognathus 
amarus), brown pelican (Pelecanus occidentalis), and the southwestern willow flycatcher 
(Empidonax traillii extimus). Federally listed threatened species include the puzzle 
sunflower (Helianthus paradoxus), Pecos bluntnose shiner (Notropis simus pecosenis), 
piping plover (Charadrius melodus), and the Mexican spotted owl (Strix occidentalis 
lucida). Additional species listed by the State as endangered include the mountain lily 
(Lilium philadelphicum var andinum), yellow lady’s slipper (Cypripedium parviflorum 
var pubescens), and the white-tailed ptarmigan (Lagopus leucurus). Additional species 
listed by the State as threatened include the Mexican tetra (Astyanax mexicanus), 
suckermouth minnow (Phenacobius mirabilis), bigscale logperch (Percina macrolepida), 
American peregrine falcon (Falco peregrinus anatum), least shrew (Cryptotis parva), and 
the American marten (Martes americana). 

In addition to meetings, conversations, and our own research this document also 
relies on previous documents in particular “Total Maximum Daily Load for the Pecos 
Headwaters Watershed:  Ft. Sumner Reservoir to Headwaters, June 14th, 2005” by the 
NMED SWQB and “WRAS for the Rowe Mesa” prepared by Bionomics southwest in 
2005. 

 
  
 



CAUSES AND SOURCES OF LOADS 
Education:  
 While the education of humans may seem an unlikely candidate to place first in a 
list of sediment loading problems, we believe it deserves top priority.  The causes of 
sediment in the river are easy to see and there are proven solutions for all of them.  
However, if the next generation fails to see exaggerated soil erosion as a problem or lacks 
a land ethic that values soil health and water quality, decades of restoration work could be 
undone in weeks.  To this end we ran a summer school for high school students in the 
summer of 2006, as well as offering some workshops on restoration techniques for the 
general community.  See the section on education and outreach for more information. 
 
Roads:   

San Miguel county is responsible for maintaining hundreds of miles of roads in 
the watershed, and there are many hundreds of miles more of private roads used for 
ranching, gathering rock, cutting wood, and recreational uses such as hunting and four-
wheeling.  We estimate that in our 166 square mile focus area there are at least 300 miles 
of unimproved roads.  The creation of roads is accelerating in the area as more people are 
moving into the valley and building houses, rock and wood gatherers are going further 
for their product, and recreational use is increasing.  Unfortunately the creation and 
maintenance, if any, on our roads usually fails to effectively address runoff and erosion 
issues.  Roads concentrate and accelerate flow during storm events.  Along with the 
actual roads there are problems with the design and installation of culverts and arroyo 
crossings in our area. 
 
Upland areas: 

The problems with the uplands of the watershed are centuries old, vast in area, 
and will not be fixed overnight.  Historical year round overgrazing, a web of poorly 
designed and maintained roads, invasion of undesirable species, and other factors have 
made erosion problems the norm rather than the exception.  Much of the soil in the valley 
such as the Manzano clay loam is very fine in texture and very susceptible to erosion.  
Throughout the southwest juniper encroachment into grasslands has accelerated erosion.  
A healthy stand of grasses holds soil better than thick juniper/pinon stands which tend to 
have much more bare soil.  There are thousands of acres of headcuts, deepening arroyos, 
pedestal grass plants, cut banks, and disfunctional watersheds in the area.  The Rowe 
Mesa WRAS, which includes some of the upland areas in our watershed, does a good job 
of detailing these problems.   
 
 
Development: 
 The valley is attracting more and more people.  Development means new homes 
are being built, new roads are being created, more septic tanks are going in, land is being 
subdivided, and more surface area is becoming impervious.  Smart development will 
mean that all of this growth will have minimal impact on water quality.  Unwise 
development practices could be a disaster for the river.  As an example let’s look at what 
happens when a 200 acre piece of land is divided into 10 ranchettes of 20 acres each.  
Each property will likely install about 1000 feet of driveway, a house of 2500 square feet, 
a septic system, a garage, and perhaps a barn.  This could create about 24,000 square feet 
of impervious surfaces per ranchette or 480,000 square feet (11 acres) of the original 200 
acre landscape.  A one inch rainfall on 11 acres equals about 300,000 gallons of water.  If 
that water is concentrated and accelerated through a fine soil the erosive potential is 
enormous.    
 



Pecos River Banks: 
 Our focus area contains about 30 linear miles of river and 9 acequia diversion 
dams.  Past river projects by the Corp of Engineers, acequia diversion dams, livestock 
travel along banks, and other factors have caused the Pecos river banks to contribute to 
sediment load in certain areas.  The river has lost a proper meandering pattern and has 
severe cut banks in many places.  During storm events there is no access to a proper flood 
plain so the flow is deep, furious, and laden with sediment.  There are also invasive 
exotic species, or a lack of riperian plant life along some parts of the river which 
contribute to an unstable bank.  Unshaded conditions along the river also increase water 
temperature. 
 
Irrigated agriculture/ Acequias 

Our focus area contains about 10 square miles of irrigated fields.  In general, we 
believe well maintained irrigated fields and acequias can have a neutral or positive effect 
on water quality.  Contrary to some conventional thought we believe the best way to 
improve water quality surrounding our irrigated farmland is to have more people farming.  
A dearth of farmers in the area is leaving many fields bare, unkempt, and ripe for erosion.  
Keeping young farmers on the land is a difficult and complex task in today’s economy.   

  Irrigated agriculture effects the river in many ways.  Fields and ditches slow and 
spread water flow, causing sediment to drop out.  However, poorly maintained or 
designed systems can contribute to the sediment load in the main channel of the river.  
Bare fields which are overirrigated can contribute sediment through their tail water.  Flow 
alterations from water diversions can also have an effect on water turbidity and 
temperature.  Pesticides and herbicides from agriculture, while apparently not a big 
problem in our community at present, need to be used with extreme caution. 



 
ESTIMATION OF LOAD REDUCTION 

 Calculating sediments loads and load reductions is difficult and is more difficult 
because TMDLs have not yet been written for our stretch of the Pecos river.  Creating 
scientific estimates based on published peer reviewed data and methodologies is beyond 
the capabilities of our fledgling watershed group at this point.  However, here are our best 
estimations. 

The power of runoff to erode depends on the velocity, depth, and volume of the 
flow.  The potential for erosion increases exponentially with increases in runoff velocity.  
The volume of sediment that can be moved increases 4 X when the velocity is doubled.  
The size of particles that can be transported increases by 8 X when the velocity is 
doubled.   
 Luna Leopold, in his classic book A View of the River, states that measurements 
he made in semiarid watersheds in New Mexico were showing 13,600 tons of sediment 
yielded per square mile per year from surface erosion, 200 tons from gully erosion and 90 
tons from mass movement.  This suggests that while gully erosion may be more dramatic 
to our eye, surface sheet erosion is the most ubiquitous process putting sediment in rivers.  
Other published studies have shown erosion rates to be from .2 tons/acre/year to 2 
tons/acre/year depending on soil type, slope, vegetation, disturbed ground, rainfall, and 
other factors.   
   
 Education:  We cannot quantify how educational programs will affect turbidity 
and temperature in the river.  We have to fall back on the cliché of saying education is 
priceless.  A few hours of 4 wheeling off road in wet soils could take decades to fix.  A 
few hours with heavy equipment making roads can cause scars that will be visible for 
generations.  Education is the key to the health of this watershed. 
 
 Roads:  We estimate there are at least 200 miles of poorly quality roads in our 
focus area.  The average width of these roads is 12 feet.  Thus there is about 290 acres of 
road surface.  Based on data from other projects we estimate that one acre of poor roads 
yields 2 tons/acre/year of sediment.  Our estimate is therefore 580 tons of sediment/year 
from roads.  We would like to start by treating half of those roads and we think our 
treatments would conservatively cut the sediment yield in half.  We would thus save 145 
tons of sediment from entering the river.   
 
 Upland areas:  There are about 150 square miles of uplands in our focus area.  
Because of the overall poor condition of many upland areas, widespread gully formation, 
less than desirable grass cover, and the highly erodable nature of many of the soils in our 
area, we estimate a yield of .2 tons/acre/year from our uplands.  This adds up to 19,200 
tons per year.  We would like to begin by treating 10 square miles that are the worst.  We 
think we can reduce the sediment from the treated area by 80% thereby saving 1024 tons 
of sediment from entering the river.    
 
 Development:  We cannot say how many new homes will be built in the area in 
the next few years.  Based on building permits from the county we could estimate that 50 
new homes will be built in the next 5 years.  We estimate that for every new home that is 
built on a new homesite there is the potential for 5 tons of sediment.  This takes into 
account driveways, disturbed areas from construction equipment, leach field construction,  
and increased impervious surfaces.  Using BMPs for development we could cut that 
down 80% saving 4 tons for each new home or an estimated 40 tons per year total. 
 



 River Banks:  Our focus area has about 30 linear miles of the Pecos river.  Doing 
restoration on the banks of the Pecos is not a high priority for our group.  This is because 
we don’t think the river channel can be very healthy considering the huge amounts of 
sediment from the uplands the river is carrying.  When sediment from the uplands is 
somewhat under control we will have a much better chance of success in the river 
channel.  Also major engineering efforts and complex permits are needed for projects of 
that size in the channel.  We fell our efforts are better directed to education, uplands, and 
roads. 
 
 Irrigated agriculture:  By encouraging more well managed farming in the valley 
we could reduce the sediment contribution to the river from irrigated fields alongside the 
river.   
   



 
DESCRIPTION OF RESTORATION TECHNIQUES 

 
Education:  

Completed education demonstration projects 
 We organized several on the ground tours and workdays for local residents 

showing off some of our demonstration projects and talking about future plans.  
We also hosted several workdays for high school classes.  We ran 4 such days 

with an average of 25 students per day. 
 We are also very proud of a 6 week summer program we ran for high school 
students called the “Summer Sustainability Institute”.  The students received high school 
credit for their efforts.  The program was additionally funded by the Mccune Foundation 
and was a success.  Please see the section on outreach and education for complete 
details. 
 We need to continue and expand these programs. 
 
Roads:   

Partners: San Miguel County, ranchers, off-roaders, rock sellers, wood cutters, 
BLM, Forest Service, NM State Land Office 

Solutions:  There are techniques for properly shaping and maintaining roads 
which could greatly reduce the amount of soil erosion.  Many of these techniques do not 
increase road maintenance costs at all, all that is missing is the knowledge and the will to 
implement them.  We propose a series of workshops in this area with private land owners 
and San Miguel County road crews which would demonstrate proper shaping and runoff 
management for dirt roads.  We also propose to demonstrate proper culvert installation, 
harvesting water off of roads with swales, and other techniques.  Education is also 
necessary for off-roaders and atv users.  In addition to the workshops we would like to 
publish a small booklet explaining the impact of roads and showing examples of good 
and bad road construction and maintenance.  We are also looking into the possibility of 
having our watershed group actually take over the maintenance duties for some roads.  
We could subcontract out with an operator and show how proper shaping techniques 
make a big difference in the quality of the landscape, the water quality, and the 
usefulness of the road. 

Completed roads demonstration project 
As a demonstration project in the summer of 2006 we constructed a rolling dip on 

county road B41E.  The dip was constructed so that it is longer than the wheel base of the 
typical truck, so no one has complained or tried to remove the dip.  A couple of late 
summer rain events proved the rolling dip’s worth, taking water out of an overloaded and 
severely eroding bar ditch and spreading out into a pasture of gramma grass where it was 
well appreciated. 

     
Irrigated agriculture/ Acequias 

Partners:  NRCS, acequia associations, farmers, NM State Engineers Office, El 
Valle Livestock Co-op. 

Solutions:  The NRCS has excellent resources to help farmers and acequias 
implement practices that will conserve water.  Certain fields and crops could be much 
more efficiently irrigated with drip irrigation, microsprinklers, or rotary sprinklers.  Other 
fields could stay with flood irrigation but be leveled and fitted with more valves, and 
gated pipe.  NRCS has a cost share program to pay for many of these improvements.  We 
propose that the watershed group could encourage and help farmers with the design and 
application process to apply for NRCS money.  The watershed group may also be able to 
pay expenses that are not covered by the NRCS for farmers with limited income.  The 



watershed group could also work with acequias to design and use turnouts and gates with 
less erosion.  
 
Pecos River Banks: 
  Partners: Army Corp of Engineers, acequia associations, land owners with 
river frontage, fishermen. 
 Solutions:  We propose that some stretches of the river may need to be 'induced' to 
regain a proper meander pattern.  Other stretches may need a bank stabilization project 
which could include structures and plantings.  Some areas will require fences to keep 
livestock away from the bank and out of riparian areas during critical times of the year. 
 
 
Upland areas: 
  Partners: BLM, NM State Land Office, San Miguel del Vado Land Grant, 
ranchers, Santa Fe National Forest, Tierra y Montes SWCD, El Valle Livestock co-op 
 Solutions: Using BMPs such as one rock dams, swales, berms, wiers, vanes, 
gabions, and juniper removal we will work to slow the movement of water across the 
landscape so that it cannot carry as much soil to the river.  Wherever possible we will 
work to create microhabitats which favor the establishment of native plants which hold 
soil with their extensive root systems.  The design for any given site will be different and 
may involve the above techniques in addition to grazing management changes, 
undesirable species removal, and seeding desirable species.  The El Valle Livestock Co-
op may be able to help with moving livestock to alternate fields and rotational grazing 
programs.  We have involved school groups in the construction of some structures in 
arroyos and would like to do much more of that in the future.   

Completed upland demonstration projects 
Project 1:  Biderman Meadow Road Drainage 
 
Problem description:  A road drain from the county road has been captured by a two-
track dirt road.  This has concentrated the water from the road drain and caused gullying 
in the meadow downhill.  This gully carries water off the meadow quickly and dries out 
the surrounding area.   
Other issues in the meadow include juniper encroachment into former grassland and other 
gullies formed because of runoff from the bedrock on the hill. 
 
Problem solution:  The road drain will be changed to a rolling dip, which will not 
concentrate the water as much and give the runoff time to soak into the grass.  Rock 
structures to spread water will be placed downhill to promote infiltration.  The water will 
be eased into the gully with a large rock bowl to prevent further headcutting of the gully 
uphill.  The gully will be treated to increase the meandering of the channel, prevent the 
grade from lowering any further, and grow vegetation. 
 
Restoration Practices demonstrated: 
Rolling dips on road:  designed to demonstrate proper road drainage structures that need 
little maintenance. 
Media Lunas, one rock dams:  Upland restoration structures to spread water, grow grass, 
and increase infiltration of runoff water. 
Rock bowl and rock baffles:  Structures to ease the water into the gully, increase the 
meandering of the channel in the gully and prevent more downcutting. 
Lop and scatter:  Brush will be cut from large juniper trees and placed in strategic areas 
to spread water and grow grass.  Brush will also be placed eroding headcut areas to 
prevent evaporation and grow vegetation on the headcut edge. 



 
Monitoring: 
Longitudinal profile:  Laser level survey from the road to the end of the gully to observe 
changes in the grade over time: 
Cross-Section:  Placed at top of gully to facilitate design and monitor headcutting uphill. 
Photopoints: 5 photopoints (12 photos) to monitor structure performance. 
GPS:  Current locations of profile, cross-section, photopoints, headcuts taken.  Headcuts 
and gully location can be followed over time. 
 
Geomorphology Monitoring Results from Longitudinal Profile: 
The first section of this profile, from 0 to182, is ungullied with the runoff from the 
County Road running down an old 4x4 road track.  The slope in this area is 4.2%, and the 
water is not eroding the soil it runs over. 
 
The next section in the profile, from about 200 to 300 feet, is a steep, old headcut in the 
middle of the valley.  We will be re-introducing the water to this area from where it along 
the 4x4 track (and into a 6 foot headcut).  It is a much more stable option to run the water 
through this area than to try and fix the six foot headcut to handle the runoff without 
eroding. 
 
The narrow, steep part of the gully is from 345 to 545 and has a slope of 4.04%.  This is 
somewhat counter-intuitive, as the bottom of this gully appears to be eroding still, despite 
the slope being less than it was in the first section of the profile with no erosion.  One 
thing that can be learned from this is that the erosion we observed in the gully is due 
more to the narrowness of the channel and the concentration of water, rather than slope 
alone.  If this channel could be made wider, it may heal by growing vegetation, even if 
the slope were not to change by adding sinuosity. 
 
The last part of the gully has a healthy, wide channel with meanders and point bars.  The 
slope is even less, about 3.1%.  The banks of the gully here are sloping and have 
moderate amounts of vegetation on them.  This area is the model which we hope the rest 
of the gully evolves towards in it’s healing process. 
 
This profile will allow us to follow the gully over time and observe if our techniques are 
working.  Our treatment to the Gully is to spread some of the water across the grassland 
at the top of the gully area, and to widen the gully by building one-rock dams at the 
cross-overs to change the gully form from a Rosgen “G” to an “F” (a meandering gully 
that is not eroding downward anymore). 
 



Biderman Meadow Longitudinal Profile
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Biderman Meadow Photopoints: 
 

 
Photopoint 1 downhill after construction 

 



 
Photopoint 1 in August: Structures filled by sediment 

 

 
One Rock Dam after construction 

 



 
One Rock Dam, same as above after rainfall 



 
Project 2:  Juniper Seedling Thinning Project 
 
Problem Description:  This location is across from the Ribera post office and is 4.5 acres. 
The area appears to have been thinned in the past and has grown back with many small 
juniper trees and seedlings.  Many range experts believe that the high density of One-seed 
Juniper is a recent phenomenon due to the suppression of range fires and constant grazing 
pressure.  Before the advent of large scale grazing, it appears as if range fires were a 
relatively common event, happening every 10-20 years.  These fires would have killed 
off many small tree seedlings and created open pastures with high grass cover.  The 
introduction of large numbers of cattle and sheep around the turn of the century is 
believed to have removed the fuel required for these fires to propagate. 
 
The area we chose for our demonstration has a high density of One-Seed Juniper 
(Juniperus monosperma) seedlings and small trees.  If left unchecked, a thick tree cover 
could grow up in ten or twenty years and reduce this area’s value as a pasture for horses.   
 
Problem solution:   The project will be to thin these areas to remove the seedlings, and 
monitor the response of the grass cover and the juniper seedlings themselves over time.  
The brush that has been removed will be placed in rows on contour where there is poor 
cover to protect the soil and re-establish grass.  It is hoped that removing small juniper 
trees will encourage greater grass cover.  To study the effects of juniper removal separate 
from grazing, we will build a small exclosure around the control and treatment plots, 
while leaving most of the 4 acres for open grazing.  This exclosure will also be a control 
for the horse grazing on the property, as the owners can observe the growth of grasses on 
an area ungrazed by horses. 
 
Restoration practices demonstrated: 
Monitoring design for juniper thinning:  Simple, easy to create design for monitoring 
thinning projects and other projects where tree density is a concern. 
Juniper thinning.  We will demonstrate an economical way to thin juniper encroachment 
and a baseline for other projects to compare themselves in efficiency and price. 
Lop and scatter:  The juniper branches will be selectively placed on bare areas to 
encourage grass growth and reduce surface erosion. 
 
Monitoring: 
Box plots:  We created two box plots (one control and one treatment) to monitor the 
response of the grassland to thinning over time.  The box plots allow us to measure 
juniper density, and the two long axes of the plots will be used for line-point intercept 
plant canopy measurements.  Each rectangular plot has four corners, and each corner was 
used as a photopoint (four photos per plot and eight photos total). 
 



Thinning Performance: 
We thinned 4 acres in two days, the first day had four workers and most of the thinning 
was finished.  The second day had two laborers.  This rate of work (one acre/day/two 
laborers), is probably a good guide to go by.  Some parts of the 4 acres were thick with 
many seedlings and small trees, some were more open and had fewer seedlings.  The 
brush was also spread on contour, and a laser level was used to mark contours with pin 
flags for placing brush.   
 
Juniper Seedling Thinning Project:  Pre-treatment data 
 
Summary data Control transects Treatment transects 
% plant cover 75 % 62% 
% grass cover 62% 53% 
% tree cover 10% 7% 
% shrub cover 9% 4% 
% bare soil 20% 25% 
% litter 20% 26% 
   
Number of juniper seedlings 
In 30 by 150 foot box plots 

48 47 
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Data Results: 
We took preliminary data on vegetative cover and tree density in late April 2006.  There 
was little rain between January and April, and there were almost no forbs found in our 
survey.  Many forbs are annuals or biennials that come up due to late winter-early spring 
moisture.   
 
This data will be used as a baseline for re-monitoring to study the effects of juniper 
seedling thinning on grass cover and density.  Many range scientists have theorized that 
excessive juniper density (due to lack of grass fires) can lead to poor grass cover due to 
moisture competition between junipers and grasses.  Another theory is that allelopathic 
chemicals released from juniper roots can inhibit grass growth.  If either of these theories 
is true, removing juniper seedlings from the treatment plot should allow grass cover to 
increase over time.   
 
The two box plots were chosen for their location (close to a perimeter fence) and similar 
juniper seedling cover.  Both box plots had a very similar number of seedlings, 48 in the 
control, and 47 in the treatment box plot.  The plant cover data was somewhat different 
between the two plots, in most parameters, the control transects were healthier than the 
treatment.  For instance, the grass cover for the control was 62 %, while the treatment 
transects had an average grass cover of 53%.  This may be due to location, we chose the 
control transects to be closer to a perimeter fence.  This area may have less grazing 
pressure from horses, as they like open areas over areas with high tree cover.  The control 
plot is located next to the fence and a neighbor’s pasture with many medium sized juniper 
trees, and the horses may not feel comfortable here. 
 
These plots will be re-monitored to assess the change in cover due to seedling removal in 
a few years.  One notable change over the summer is the large growth response of the 
grasses due to the laying of brush in rows on the surface (picture below). The grass, 
mostly blue grama, which is under brush is much thicker and healthier than the 
surrounding areas and is almost all blooming, while the areas without brush have not 
seeded to the same degree. 
 

 



 
Juniper Thinning Project, Brush on Contour 1 month after thinning 

 

 
Brush on Contour in August after Monsoons 

 
 
 
  
 
 



 
FUNDING NEEDS 

(5 years) 
Education:  Expand the summer program for high school students to two groups of 15 
students for 6 weeks each.  Including teacher salaries, educational supplies, living 
supplies for the students and faculty.  Funding requested for 5 years to provide continuity 
to the program.……………………………………………………………..$280,000 
 
Roads:  Complete BMPs and restoration work on 200 miles of roads……$250,000 
 
Uplands: Complete BMPs and restoration on 10 square miles of uplands.  We estimate 
the average cost per acre for restoration is $500 per acre…………………$3,200,000 



 
OUTREACH AND EDUCATION 

 We conducted a few workshops for members of the community focusing on the 
demonstration projects and getting input and ideas for future plans. 
 We also ran workdays for students from local high schools.  The entire class with 
their teachers came out for the day to move rocks around and learn about watershed 
health. 
 We also ran a 6 week educational program for high school students which we 
called the Summer Sustainability Institute.  We have attached information and a DVD 
showcasing the program. 
  
 

 
High school students from Pecos High looking at erosion 



 
High school students building one rock dams to catch sediment and slow water flow. 
 

 
High School class seeding and mulching.



 
SCHEDULE 

2007:  Run the Summer Sustainability Institute for 10 high school students. 
Complete restoration on 40 miles of unimproved roads starting with the worst 

 ones first. 
 Complete planning and restoration work on 1200 acres of land.  The BMPs and  
  plan will vary depending on exact site. 
 Hold 5 weekend workshops and workdays to show off our work and get 

community involvement. 
 Monitor projects from past years. 
 
2008:  Run the Summer Sustainability Institute for 20 high school students. 

Complete restoration on 40 miles of unimproved roads. 
 Complete planning and restoration work on 1200 acres of land.  The BMPs and  
  plan will vary depending on exact site. 
 Hold 5 weekend workshops and workdays to show off our work and get 

community involvement. 
 Monitor projects from past years. 
 
2009:  Run the Summer Sustainability Institute for 30 high school students. 

Complete restoration on 40 miles of unimproved roads. 
 Complete planning and restoration work on 1200 acres of land.  The BMPs and  
  plan will vary depending on exact site. 
 Hold 5 weekend workshops and workdays to show off our work and get 

community involvement. 
 Monitor projects from past years. 
 
2010:  Run the Summer Sustainability Institute for 30 high school students. 

Complete restoration on 40 miles of unimproved roads. 
 Complete planning and restoration work on 1200 acres of land.  The BMPs and  
  plan will vary depending on exact site. 
 Hold 5 weekend workshops and workdays to show off our work and get 

community involvement. 
 Monitor projects from past years. 
 
2011:  Run the Summer Sustainability Institute for 30 high school students. 

Complete restoration on 40 miles of unimproved roads. 
 Complete planning and restoration work on 1200 acres of land.  The BMPs and  
  plan will vary depending on exact site. 
 Hold 5 weekend workshops and workdays to show off our work and get 

community involvement. 
 Monitor projects from past years. 
 



 
 

MILESTONES, CRITERIA FOR SUCCESS, MONITORING AND 
EVALUATION 

 
 Some of our monitoring methods are described in detail in the demonstration 
projects described above.  The monitoring program will be designed a bit differently for 
each given piece of land and each project.  Success will be measured ultimately by the 
water quality in the Pecos river.  Turbidity, TSS, and other measurements of sediment 
load will need to be taken as the project progresses.  We hope to work with the NMED, 
using their expertise in this area to help asses our progress.  We will also use less direct 
measurements of success such as: percent ground cover vs. bare ground, number of 
students and participants completing educational programs, lack of visible erosion in bar 
ditches and roadways, photo points, depth and profile of gullies, and other parameters as 
each project demands. 
 The Summer Sustainability Institute has been tracking the academic performance 
of its students after they complete the program.  In general increased performance has 
been shown so far.  We will continue to track the students.  Perhaps in a few years one of 
them will become a watershed restoration expert. 
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