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Partner 22 - Fluid Planet

Announcer :
This time on Partners, it’s “Fluid Planet.”

From the Rio Grande Basin Initiative – a series of projects to conserve water from America’s “big river” …

To suburban rain gardens – that combine beauty and functionality as they filter storm water runoff.…

To the study of snowpack and how forest management is affecting the quality and flow of water to the west…

Researchers and educators are joining forces to answer critical questions about the lifeblood of our planet: water. 

Announcer:

 SEQ CHAPTER \h \r 1Welcome to Partners!  In the next half-hour, we’ll travel the nation and see breakthrough work in research, education and extension.  

That’s what CSREES is all about - helping universities generate valuable knowledge for those who need it, and educating our next generation of Americans.  

And now, it’s time for Partners! 

Narrator:
About 70 % of Planet Earth is covered with water – but don’t be fooled: the quantity and quality of our most precious resource is far from guaranteed.

As populations increase and new demands emerge, maintaining and developing water supplies will be an ongoing challenge. 

Scientists are looking carefully at the impacts of climate change and human activities on watersheds.

And they are re-imagining ancient ideas for conserving and protecting water resources in the 21st century.

Leading the way in this vital quest are federal, university and private partners - pooling resources to deliver answers.  

In this half hour, we’ll look at critical land-grant university projects, 

funded through the U.S. Department of Agriculture’s Cooperative State Research, Education & Extension service,

that deal with the ways water is cared for and consumed.

And now, Partners Video Magazine presents: 

Fluid Planet.

Narrator:

Known by the name given it by Spanish settlers, the “Big River” in the southwestern United States is so vital to the region, it has its own research program. 

The Rio Grande Basin Initiative is a multi-year effort of two land-grant universities and the many communities along this important waterway.

Craig Runyan:

It’s a joint project with Texas A&M and New Mexico State University
to address some of the social and economic and environmental issues of drought and water scarcity in the Rio Grande basin.

Narrator:  
The Rio Grande basin in New Mexico and Texas is culturally and geographically diverse. 

As the river flows south to the Gulf of Mexico, it is surrounded by traditional family farms and large, modern agricultural systems. 

Both are important to the social fabric and economy of this fast growing region.

Runyan:

 In New Mexico, our population is just exploding. And then, as the water passes across the border to Texas it’s metered and measured, we have delivery obligations. And we have all these agricultural and urban demands of the river north of us. So all of those pieces need to come together and find a balance.

Narrator: Balancing the demands for water is a major focus of the Initiative. 

And irrigation efficiency on farms is a central point of study. 

Richard Heerema:
70% of the Pecan acreage in New Mexico is located right here in the Mesilla Valley, near Las Cruces, New Mexico.

Pecans do in fact use a lot of water.

John  Mexal: 
So we have been measuring the amount of water that pecan orchards use to try and develop management strategies that would improve irrigation efficiency here.

Narrator:
Since pecan orchards are generally flooded with irrigation water, the team developed a tool to help growers determine flow schedules that would prevent over-watering or under-watering. 

But the tool needed a name.

Mexal: 

We thought, well this is a pecan irrigation scheduling tool. And we just shortened that and came up with “pecanigator.”

Heerema: The Pecanigator is a slide rule-type device.

It shows four different soil types and the irrigation intervals for each of these soil types as they change throughout the season. 

Narrator:
The irrigation intervals were determined using historical data of weather and crop conditions in the valley.

After a successful trial with the hand-held Pecanigator, an on-line version was introduced – to rave reviews from growers. 
Greg Daviet:
Before the Pecanigator, a lot of our irrigation was done simply by calendar schedule.

You’d figure it’s been X number of days since the last time I watered so it must be time to water again.
What the Pecanigator allows us to know, based on the last time I watered, in a typical year, how much time can go by where the tree will use the amount of water that I’ve applied to the field. It’s quite an excellent tool for getting more out of the water that we’re using.

Mexal: 

Some of the larger growers are probably over-irrigating and we can save them one irrigation. Some of the smaller growers are actually under-irrigating and we’ll actually increase the amount of water they use and increase their income as well.

Narrator:

The researchers say the Pecanigator is an important tool for keeping farms viable in the valley. 

And they say it’s a work in progress. 
Mexal:
Our hope is that this would be a short term fix, because it does use historic weather data. And so eventually what we hope is, that growers can use real time, today’s weather data to schedule their irrigations. 
And they can call up the computer, punch in their zip code, plug in their soil type and last irrigation and it would tell them when their next one needs to be. 
David Cowley:

My research and involvement with the Rio Grande Basin Initiative has been seeking ways that we could share agricultural water with the environment. 

Narrator

Researcher David Cowley is directing an innovative project designed to help farms and fish co-exist in this arid environment. 

Cowley:

The Rio Grande Silvery Minnow is an endangered species. During dry years, irrigation and urban diversions dry up this critical habitat and Silvery Minnows get stranded in isolated pools and if they get too hot in the afternoon they die.

So the purpose of this project is to provide a wetted habitat that fish can seek out and go to as the river starts to decline and maybe give the government agencies time to come in and rescue minnows a little more effectively.

Narrator: 

The habitat is created by recycling natural materials. 

Cowley:

 We have installed dead cottonwood trees that we have tipped over and then buried the trunk in the riverbank here, so the root wad directs and deflects the water flow so that you get scour, we’re attempting to scour out a trough, basically, or a deeper channel, that later in the summer when we begin to dry up the river channel we can bring water into this scoured trough and keep a wetted habitat for the Silvery Minnow and other native fishes.

Narrator: 

To bring water to the troughs, the researchers use return flows - irrigation canals that take excess water from farms back to the river. 

They will test this simple solution by monitoring fish populations over the next few years. 
Cowley:
And so this is an attempt to find a win-win solution where farmers can get their water and the return flows can be used to mitigate some of the damage to this endangered species. 
Daphne Richards:

The funding from the Rio Grande Basin Initiative helped make this garden possible.

Narrator:
This garden in El Paso, Texas is an example of water-wise technology.

It uses native plants that need little or no irrigation, and represents another direction for the Initiative: urban landscaping and community outreach.

Daphne:
The main thing that we want to use the funds for is to teach the public by using our demonstrations, to show the public how they can then go home and conserve more water in our communities. 

Virginia:
This garden, we have no irrigation in place. And we do supplemental hand watering in drought times. But if the city cut off all landscape watering, this garden would still survive. And that’s something that we wanted to demonstrate.

Narrator:
The example has spread to the Canutillo Elementary school across town, where students have planted a habitat garden for butterflies and hummingbirds.

Marissa Cereceres:
This garden is special because it uses very little water and we need water for some more important things.  

Daphne:
 And that’s why we’re here, is to help use some of those funds that we get from USDA to then extend our reach into the community. 

Announcer
Other CSREES-funded water studies include the “down-well” cam, a compact camera developed at the University of Georgia to inspect drinking water wells and detect safety issues for rural residents. 

Narrator:  
The most important forest product is not wood.  It’s water. 

Two thirds of America’s clean water supply comes from forest stream flows.

In the west, the stream flows originate as winter snow pack in forested uplands.

The spring snowmelt feeds the major rivers and reservoirs.

Steve Daley-Laursen:

Idaho is a classic case of this. We actually have the headwaters of some of the nation’s mightiest rivers. The Snake, the Salmon, the Columbia – all of those rivers originate to some extent or wholly within the boundaries of our state. And so it’s important for us to do research in those areas on the relationship between forest practices and water quality.

Narrator: 

With a USDA grant, researchers from the University of Idaho are
studying the effects of forest management practices on watersheds. 

At the University’s Moscow campus, and in nearby forests, 

Dr. Tim Link and research partners are studying how timber harvest and other forest activities impact levels of snow-pack and rates and timing of snow-melt. 

They are learning how forest managers can better control the quantity and quality of water for towns, farms and habitats.

Tim Link:

With our project one of the big questions is how much increase in water flow and increase in the timing of flow results due to different types of forest harvests, specifically to look at areas that have been completely clear cut, compared to areas that have been uncut or areas that were thinned, where approximately 50% of the vegetation has been removed.

There’s been relatively little study done in terms of this particular question.

Narrator: 

 The project is unique in other ways as well. The researchers are partnering with Potlatch Corporation, a private landowner. 

The study area is the Mica Creek watershed in northwestern Idaho, which is actively managed for timber production by Potlatch. 

This gives scientists a real-world look at different harvest activities and snowpack scenarios, and a chance to update studies done in the past.

Terry Cundy:
Most of the previous work looked at old growth forests, and had been done in the late 60’s, early 70’s when there really were not many forestry best management practices in place.

Narrator: 

The study relies on precise measurements of weather and other conditions in the area, to monitor the flow of snowmelt.

The results will lead to the creation of improved computer models for land and water managers. 

Tim Link:
This is one of our key measurement stations…and what we’ve done is here is…taken the top off of one of these sub alpine firs, installed a horizontal cross-arm and then mounted our weather sensors on top of that cross-arm.

And this is the USDA sno-tel site. This is really the best measurement we have of precipitation and snow water in the watershed.
This is Mica Creek, where all the snowmelt ends up. This is one of our primary flow measurement locations, where we’re also measuring sediment, temperature, nutrients and a number of other variables.

Narrator: 

A series of flumes like this one are monitored to determine flow rates in the watershed.

 Tim Link’s theory, that different harvest techniques on the mountain result in differing amounts of snowpack and flow rates, is proving true.

Tim Link:
One of the most important things we’ve found is that in the cleared areas, they accumulate more than twice the amount of snowpack in the forested area. We saw also a significant accumulation in the thinned area, which then came off the land quite a bit slower.

Here we are, it’s mid summer, and this is really the last bit of snow on the watershed, due to the fact that you have more snow that comes into this spot and it’s shaded and so it really melts out the slowest.

Narrator: 

The study is showing that while clear-cut areas hold more snowpack, the snow there melts more rapidly because of sun and wind exposure. 

The smaller amounts of snow in thinned forests are retained longer. Tim Link says these areas act as a natural reservoir for many end users, such as Idaho’s Nez Perce Soil & Water Conservation District. 

Lynn Rasmussen:
The two major types of forest management practices that are going on in our area now are either clear cutting or some type of thinning.
And so the thinned area of research is very interesting to us, we have more water trapping. As it melts it will run off slower.

 So we’re really excited about being able to use his research and his numbers to specify exactly what a landowner should do. 

Narrator:

Using the research results, landowners could adjust their timber harvests based on weather and water supply conditions, to prevent flooding, ensure a steady water supply and maintain ecosystem health.

Lynne Rasmussen: If we have a low water year, then that results in drastic reductions in the amount of fish habitat that we have available. And it does have significant impacts on water quality also. 

Narrator:

The study is yielding other important findings.

One is that many forestry best management practices, currently used by forest land managers, are effective in protecting water quality.

Terry Cundy:
The use of streamside buffer strips protects against sediment and erosion of the banks and it also protects stream temperature. Another modern best management practice is to keep the road disconnected from the stream, you use some sort of culvert that gets the water off of the road, back onto the forest floor where it can infiltrate.

Steve Daley Laursen:
In this study we validated that these best management practices are sustaining or even enhancing the biological populations in water and the quality of water in the watershed. 

Narrator:  

The Mica Creek project is delivering valuable data for resource managers, and is paving the way for new discoveries in the future.

Tim Link:
So what we’ve really created with the project is an enormous data legacy that I really expect that myself and other researchers will be tapping into for another ten or fifteen years. 

Announcer :

The University of Kentucky is tracking cattle 24/7 with GPS collars to follow herd movement. The data will help land managers understand cattle’s impact on pasture watersheds, information critical to protecting water quality.

Madeline Flahive DiNardo:
A rain garden is a shallow, depressed area that’s planted with native plants. And when the water comes in it gets filtered down into the ground water.

You’re going to want to make sure that the plants in your rain garden will also tolerate those dry situations…

Narrator:

Madeline Flahive DiNardo is in luck.

The skies have opened - the weather has cooperated beautifully with her rain garden demonstration for landscapers and gardeners. 
Twenty four hours earlier, it was a different scenario.

Madeline: 
What we’re doing here today is preparing the site for our demonstration.

We’re here at the Gloucester County 4-H fairgrounds, located in Mullica Hill, New Jersey,  and while it’s very early spring now and there’s not much happening, come summertime this place will be bustling with activity with the county fair and other events that happen here. And a lot of people will enjoy our new demonstration rain garden. 

Narrator: 

Madeline and her cooperative extension colleagues at Rutgers University, Virginia Tech and Cornell University are using a USDA grant to show the benefits of rain gardens for businesses and backyards. 

Along with being aesthetically pleasing and attractive to birds and beneficial insects, the gardens help with controlling a major environmental problem – nonpoint source pollution.  

Madeline:
That could be dirt and grime on a rooftop, motor oil on a street situation or if there’s excess fertilizer or pesticide on, say, a lawn situation.

Runoff water is contaminated with all that and the idea is the rain garden captures it and gets it filtered out of the water before it goes back to ground water. 

Narrator

Rain gardens also prevent excessive runoff from flooding storm drains, and from polluting fisheries and other aquatic ecosystems.

At the fairgrounds, the team has chosen a site near the concession stand with adequate drainage - a key factor in the garden’s placement. 

After ensuring clearance of utility lines, they connect the downspout from the roof to an entry point in the garden. 

 Greg Rusciano:
What we’re trying to do is create a ponding area for the water to settle into. So, because we’re dealing with a sloped area, the bottom slope will have a berm on the end of it, because that’ll help retain some of the water. 

Narrator:

Next, the garden is outlined, shaped and graded.

Mary Cummings:
And then we will backfill it with a sand and topsoil mixture, to help with the drainage and then we’ll put in the plants. And all the plants are native plants that are suitable to this area.
Native plants are more able to adapt to the wet and dry conditions that you’re going to find in a rain garden, because your rain garden should drain after a couple of hours. 

Narrator: 

On day 2, help arrives and the fun begins. 

These landscaping professionals and master gardeners are here for the final part of a training course. And they play an important role in the project – first by helping to complete this garden. Then, by using their new skills to create rain gardens in their communities.

Stanley Martino:
There’s a big need for it because we have to stop putting all the roof runoff and the street runoff into the streams and the rivers that wind up in the ocean.

Erick Alpizar:
I think it was great to see that we are getting more in tune with what we need to do when it comes to water management. And this is a sustainable way to do it. And at the same time, enhances the beauty of any property.
Peter Burke:
Right now we’re running into situations where municipalities and even our state is mandating water recharge.

So it fits in with the green initiative that’s sweeping the country in general, I believe. And it gives us the knowledge base, to be able to say that we are competent suppliers of this service.
Narrator:

The graduates of the Rutgers course will continue to help with the project, by taking part in educational programs for the public at new rain gardens.

According to Madeline, as the number of gardens goes up, so do the environmental benefits.

Madeline:
One rain garden on a residential property can treat 25,000 gallons of water annually. And say if 40 residents put in a rain garden you could potentially treat a million gallons of water a year.

Announcer: 
The CSREES Rain Garden grant contains “mini-grants” - $200 certificates that the Rutgers team is awarding to qualifying homeowners to purchase native plants for rain gardens.

Narrator: 
The Rio Grande has been called America’s “mother river.” It has nourished farms, families and wildlife in the southwest for centuries. 

Today, small traditional agriculture and large contemporary farms co-exist in communities along the river. 

In New Mexico, where population growth is rapid, increasing demands on this important water supply are driving new research projects.

One of those projects, part of the USDA-sponsored Rio Grande Basin Initiative, looks to the future by re-examining an ancient system for irrigation.

Steve Guldan:
Here at the Alcalde Sustainable Agriculture Science Center one of the main projects is related to acequia systems, acequia irrigation systems and their influence on the hydrology of the irrigated corridor.

Acequias are the traditional irrigation ditches or canals around here. Acequia refers both to the canal and also to the community that operates it and benefits from it. 

They were put in place when the Spanish settled the area. And there are a lot of networks of acequias now, especially in the north central part of New Mexico.

Alfredo Montoya: 
Acequias became much more than a canal to transport water to irrigate crops. They became a way of life, it became a culture. So many events evolve around an acequia. In many of our villages the annual ditch cleaning is a community affair because it sustains the whole village, not just those that own irrigated land.

Lucia Sanchez:
We have a really rich riparian area full of vegetation and wildlife that is here co-exsisting with us and our fast paced life, you know. 

We rely on the research and the technology that comes out of the science station here in Alcalde. And that really helps guide our management and our protection of the resources that we have.

Narrator: 

Unlike irrigation canals that are lined with cement to prevent leeching, the earthen acequias allow seepage into groundwater. 

The researchers are studying the effects of that seepage on the entire ecosystem. 

Guldan:
The acequias don’t run all year long, they start running in the spring. We wanted to see to what extent the groundwater level changed or rose based on the irrigation season, which we did through monitoring year round.

And so it’s point measurements that develop, basically, subsurface maps of the water table.

Narrator:

The studies show that water seeping from acequias is not simply lost.

It creates lush riparian areas of habitat for wildlife.

It can help flush out contaminates from septic systems in groundwater. 

And the water may end up in a kind of subterranean storage. 

Guldan:
The reservoirs in place, there’s a lot of water that’s lost due to evaporation. And so we’d like to put numbers on this to see to what extent are we actually storing water more efficiently underground here because of the seepage taking place, for return later to the river. 

Narrator: 
A key aspect of the Initiative is the fact that terrain and crop types vary greatly throughout the Rio Grande Basin.

Further south, a different type of agriculture requires another approach to irrigation challenges.

Tom Dean:
Socorro county is centrally located right here in the state of New Mexico with over 6,000 square miles. So we’re one of the larger counties in the state, primarily farming in the valley.

And most of our water comes from the Rio Grande River. One of the big water challenges is when we don’t get good snowpacks up in Colorado and northern New Mexico. 

Chris Sichler:

We grow fruit and vegetables and quite a bit of alfalfa. 

We’ve always used flood irrigation, and just recently on our vegetables we’re going into the drip irrigation, mainly just because it’s more efficient. We get a lot more production out of our land and the water we use with the drip.

Narrator: 

Changing from flood to drip irrigation brings benefits, but requires an initial investment and a learning curve.

 Sichler farms is pioneering the technology in their county.

Sichler:
Up here in this area it’s, I think we’re, well I know we are, we’re the first ones to do it. Maybe it will catch on, I don’t know

Dean:
We take farmers and bring them out and do field days and show them. And you know, actually showing people what they can do is worth a lot more than showing them on paper.

Narrator: 

The project is also studying different aspects of farm hydrology.

By knowing more about how water is used, researchers hope to improve the distribution planning process for water from the Big River.

Dean:
What we’ve been doing with some of our Rio Grande Basin Initiative demonstrations here in Socorro is actually trying to monitor some soil moisture, to see if we can work with the conservancy district in actually planning, in years of low flow, how we can mitigate that water into a rotation schedule so that everybody gets their fair share.

Narrator:
Over time, the concept of “fair share” is evolving in this region. 

Learning more about how water behaves in desert farm fields, and investigating new technologies will play a key role in balancing the increasing and diverse demands on the river. 

And the partnership of federal funds and land grant-university cooperation will continue to lead the way.

Runyan:
The old saying that two heads are better than one is certainly in play in this project. We’ve got researchers and extension educators at New Mexico State University that complement and work with our colleagues at Texas A&M. 

And we’re doing this as a team.

Narrator:

For more on Fluid Planet or other episodes of Partners Video Magazine,

log onto this website 
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