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FY 2001 Innovative Project Proposal Review

PART 2 of 2. Narrative

Title
:
Restoration Of Riparian Zones With Enabling Technology 

                                          And Grazing Practice Enhancement                          

Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

     Methods to reduce the impact on riparian zones by citizens and domesticated animals are needed for the vegetation’s integrity, improvements to water quality and habitat of endangered species.  This may be accomplished by the practical application of technology in a plan of action.  This project is new and innovative as well as being able to build upon experiments that have a track record that supports the focus on results that are desired by the Fish and Wildlife program.  Solar powered water pumps that are mobile will fill tanks up and down a river spreading the grazing and livestock impacts.  This reduction to the lingering in riparian zones will improve the vegetation cover near the streams.  In problem areas temporary electric fence will be used, but generally the placement of water in troughs is sufficiently a “magnet” to draw livestock for water needs.  Our collaborators plan to plant trees where appropriate near their perennial streams that will provide ancillary benefits.

     For Adaptive Management processes, our innovative monitoring will facilitate evaluation of 

the remedial component of our project.  The remote areas can demonstrate the effectiveness of the

automatic monitoring equipment.  The four parameters collected will be, temperature, pH, DO,

(dissolved oxygen) and conductivity.  Other sensors are optional for an example, turbidity could

be measured.  These measurements are recorded in a back-up data recorder to that data uplinked to a National Oceanic and Atmospheric Administration (NOAA) GOES Satellite. It is then sent to be processed at Los Alamos National Laboratory’s NEWNET group for the Internet delivery of data.  A second satellite system ORBBCOM will perform a similar service from another remote location.  These provide real time data (or near real time) which is needed for quick response to catastrophic events in these locations or other future locations.

b. Technical and/or scientific background

     The selected sites are testing the limits of the technology.  For the solar pumps, the total vertical

lift of the state of the art pumps is about 480 feet.  One of our sites requires nearly 450 feet of lift this is then a good test on system reliability.  The project has selected wireless communication as the preferred method of data transfer, but includes internal data logging for periodical collection

by downloading into notebook computers.  Global Positioning System (GPS) locations will be a part of the meta-data within the Environmental Protection Agency Storet database.  Storet is designed to be a locally owned database and contains a Geographical Information System (GIS) which will aid the adaptive management process of the Project Managers.   

     Two of this project sites are in the Columbia Plateau Province and within the John Day River

Subbasin.  Anadromous fish are present in the North, Middle and South Fork John Day River.  It

Is the South fork where the project has two sites and the third site will be discussed subsequently.

The two sites being discussed presently are Bureau of Land Management and U.S. Forest Service

managed sites located at T.14S, R 26E, Sec.36.NE ¼ SE ¼ and T.15 S.R 26 E, Sec 4 SE ¼,SE1/4 respectively. 

     The map below illustrates a general view of the Columbia Plateau Province.  The green lines

depict 303d listed streams (fig.1).  These require total maximum daily load (TMDL) assessment data.  Oregon State Senate Bill 1010 (SB1010) has Agricultural Managers interested in non-point source data for assessment and project effectiveness data.  These are not separate from the needs of the Endangered Species Act (ESA) supportive projects.  What is a common thread are remedial projects that will improve water quality for habitat viability of ESA listed fish and wildlife, as well as human needs.

Question: Will water troughs reduce the amount of time livestock spend in a stream? 
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The study above is by Professors J. Ronald Miner, John C. Buckhouse and James A. Moore with the Oregon State University. (1).

     This indicates that water troughs would be a useful tool in riparian zone improvement

that is expected to have multiple benefits.  The benefit to Ranchers is a method to expand

the grazing area and reduce over grazed areas, such as when livestock linger near a source of

water.  In addition, the study indicated lower impacts of manure deposited directly and multiple

times per day in a stream.  A source of coliforms and fecal streptococci could be reduced to

a more manageable load as distance from as stream increases.  Furthermore, the impact to

the riparian zone is less.  This reduced impact to vegetation near streams will lower turbidity

or sediment loading to the spawning habitat. 

     Other studies suggest that less travel time to water sources will create greater weight on cattle

because of lower travel time and energy spent for water needs.  This translates into more profit

to Ranchers and is an incentive for grazing practice changes.   

     Gary Smith Cattle Company in the Brogan, Oregon has developed his practice with many of these goals in place.  A Pasture is divided into five grazing sections.  Two lower near the stream and three upper pastures that have a reservoir.  By having water in the upper pastures has reduced the impact to the riparian zone.  Additional improvements such as tree planting near the stream is also planned.  The reservoir when full has benefited wildlife in the area.  Visits by rare birds and Deer are occurring.  However, the increased cost of fuel and decreased price of beef has strained the current system of diesel pumping of water.   Solar pumping of water in this, as in the first two areas will benefit this Cattleman and the Fish and Wildlife (F&W) Program.  It is this third site that is relevant the Resident Fish and Wildlife section’s area of the Northwest Power Planning Council’s F&W Program and Bonneville Power Administration’s F&W mitigation requirements.

Figure 1.
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The Columbia Plateau Area 303d Listed Streams-EPA Storet Map.

c. Rationale and significance to Regional Programs

     All of the regional plans call for habitat improvement and are increasingly more aware of the need for quality assurance and quality control (QA/QC) in the research, monitoring and evaluation.  The Oregon Plan for Salmon and the Watersheds, produced their own Water Quality Monitoring Technical Guide Book.  It has protocols for these eight parameters of water quality.  Stream Temperature, Dissolved Oxygen, pH, Conductivity, Nitrogen and Phosphorus, Turbidity, Stream

Macrovertebrate, Pesticides and Toxins.

     The Columbia River Basin Fish and Wildlife Program has in section 3, subsection 3.1B

Implementation and Monitoring and it discusses the following.  “A key component of program 

implementation is feedback, through implementation of actions and program monitoring, to 

facilitate the refinement of the program over time.  For this, the program framework (described

in section 4) will act as a yardstick for evaluating the performance of the program.”  Perhaps

this should state, project monitoring of the implemented action.  In any case, the Independent

Scientific Review Panel in their Return To The River report in section 3, Coordinated Implementation, Monitoring and Evaluation states the following.  “Recent availability of the 

World Wide Web has opened the way for rapid communications of Monitoring Data on demand.”

“An emerging issue is how to make effective use of this new mode of accessibility for data and

analytical tools.”  The ISRP under these headings stated;

Effective Adaptive Management 

      “Monitoring and evaluation are justified as being needed for effective adaptive management.”

New Metrics For The Normative River and Ecosystem
      “An integrated ecosystem monitoring and evaluation program with emphasis on suitable 

habitat is badly needed, in addition to monitoring of fish.”

     Our project addresses the action needed for Rangeland improvement regarding riparian zone

grazing practice with the adjacent upland range usage.  It includes state of the art equipment and

has WWW linking available to Streamnet and others.  Clouston Energy Research has had many

meetings with CRITFC and Streamnet people regarding this and cooperative action.  The ISRP

suggests a distributed, but linked database system.  This project is exactly that and is based with

the Storet database system of the US Environmental Protection Agency.  It maintains local use

and ownership, however can be linked to the National EPA Storet database as it would be compatable.

     In the Columbia River Inter-Tribal Fish Commission’s “Protecting & Restoring Watersheds
A Tribal Approach To Salmon Recovery”, a discussion on many aspects of a healthy watershed

is given to the reader.  The quality and quantity of water is made clear as being very important.

Several engineering methods for several sites are explained such as the McComas Meadows restoration project, that planted willow and alder trees to stabilize streambanks. Their approach 

is a mixture of cultural knowledge and science.

     “Some Grazing regimes particularly short rotations in winter and/or early spring, have been shown to allow significant improvements in riparian vegetation and channel under some conditions of soil and topography.  A joint publication of the US Bureau of Land Management (BLM) and US EPA, “Managing Change: Livestock Grazing on Western Riparian Areas.” describes the pros

and cons of several alternatives grazing regimes for improving watershed and riparian health.  The

publication emphasizes that spring to fall, unrestricted grazing throughout an area will definitely

damage both stream and watershed-even with a relatively small herd.  “Indeed, this is the kind of grazing that severely damaged rangeland watersheds throughout the West,” the authors say. (2)”

     “All streams do not respond the same way to the same grazing regime.  To plan a grazing regime, you need to know your stream’s characteristics.  The Rosgen system is widely used to classify streams.  The Coarse Screening Process provides specific standards for assessing fish habitat.  The Highest priority should be placed on streams that are the most sensitive to grazing disturbances and have the highest potential for recovery” (2).

     “There are limitations, however to what the best planned and shortest grazing rotation can do in a damaged riparian area, it is difficult to re-establish woody vegetation without a period of complete rest from grazing.  If livestock are present when the soil is moist, trampling will still cause soil compaction and damage to the streambank.  For areas that have been heavily grazed, an initial period of rest is probably necessary for recovery.” (2)

     “To protect fish habitat, at the least, livestock should be kept out of the stream along any spawning reaches, before and during spawning and during the incubation period (two to eight months).” (2)

d. Relationships to other projects 

     In the next section of Protection & Restoring
 Watersheds it discusses, managing uplands for

watershed health with the example of Dan Carver’s ranch in Buck Hollow Creek, a tributary of the Deschutes River in Central Oregon.

     A cornerstone of the plan that Dan Carver and the local National Resources Conservation Service (NRCS) developed was to disperse the cattle over more of the land.  Two priorities that he set are. Getting more forage in the uplands and develop more off-stream water sources. These priorities are related and both help to disperse the cattle.  Dan Carver says, ”They were hanging out on the creeks. When they mess up the creek they’re licking mud, getting worms, and costing me money.  My goal is to get the cattle where the grass is.  We want our cows to get a drink and get back to work.  Cattle using off-stream water sources gain more weight.  In some pastures we haul water and that’s not fun, but hauling water is cheaper than hauling hay and you’re using the feed that’s there.” (2)

     Dan Carver built several water developments with support from Oregon Watershed Enhancement Board, Bonneville’s Fish and Wildlife mitigation funds and funds from the 

NRCS.  In four years there has been nearly a twenty times increase of spawners and more

of various wildlife. 

e. Proposal objectives, tasks and methods

Objectives
 

· Provide off-stream water.

· Expand pasture utilization.

· Greatly reduce riparian zone impacts.

· Improve water quality.

· Monitor and Evaluate the project sites.

· Demonstrate state of the art systems in accomplishing objectives.

Provide off-stream water

The potential benefit of water distribution development is great.  However, not just any kind will do.  Stock watering ditches require fish screens and can be expensive.  Large paddle wheels on most fish screens can obstruct a wild and scenic view.  Solar panels can be installed

with a lower profile.  The Dan Carver project mentioned above had a type of development for

stock watering that directly benefited the Rancher, the cattle, the land, the water and the fish.

Nevertheless, the cost of the vehicle, the fuel and labor costs would add up.  Solar pumping in many cases would be more cost effective and less troublesome.

Expand pasture utilization

There has been much said about grazing practice in Coffee shops and Courts of Law.  The

concern over the grazing practices that have had impacts to endangered species of fish and water quality exist.  There are a few things that ought to become common practice and more

affordable if possible.  The business of Ranching must show at least a small profit margin or

it will not exist.  It is therefore important that methods of good stewardship exhibit some good

business sense as well.  As Mr. Carver said, “We want our cows to get a drink and get back to

work”.  The Cattle’s work is eating and putting on gravitational mass.  It is available water that can change the bottom line.  It is water as a “magnet” that draws livestock to an area and

dictates the return on investment. 

       Greatly reduce riparian zone impacts
       Of the many benefits that solar powered pumping of water, none have more importance than


 the benefit to the riparian zone.  By spreading the impact of the herd to other areas of pastures

       riparian zones benefit.  When these zones heal other benefits result to the water quality, which

       is the habitat of the ESA listed and residential fish.                                                     

       Improve water quality

       “Bacteria from the enteric tract are the primary indicators of livestock grazing impacts on surface water quality. Though fecal coliforms (FC) and fecal streptococci (FS) are not generally considered to be pathogenic, they are easily measured and most commonly used to indicate the presence of pathogens.  Most water quality regulatory agencies utilize concentrations of these organisms as their major criteria for regulatory purposes.” (1)

      “Total fecal output of cattle will range from 0.5 to 0.75 percent of body weight per day on a dry matter basis.  Free ranging cattle will defecate an average of 12 times per day.  Earlier work by several researchers place daily FC and FS production, per cow, at several billion.  

      Our research shows, however, that over 95 percent of these organisms settle to the bottom and

      That over the next several weeks a large fraction die entrapped in the sediment.” (1)

       “In critical watersheds where even low levels of fecal contamination are of concern, it is logical to look for economical ways to limit livestock defecation directly into live streams.  

      One promising way to reduce the winter water quality impact of grazing cattle, or conversely to increase the number of cattle that can be winter fed along a stream without exceeding the current water quality constraints, is to reduce the amount of time the animals spend in, or near, the stream.  By minimizing time spent in the stream, the opportunity for direct fecal deposition into the water is correspondingly diminished. (This may also reduce potential silt loads from streambank degradation due to trampling.)” (1)

       Presently, concern over elements that are transported by animals such as phosphorus (P) are in addition to nitrogen (N) a part of the Total Maximum Daily Load (TMDL) analysis goal in 303d listed streams.  Forest riparian buffer zone, urban buffers for riparian zones are being planned in most locations.  For Ranching operations, the “grazing buffer” will require several approaches and research to create an menu for applications that vary with location.

      Monitor and Evaluate project sites

      The projects can become nodes for additional grant requests.  Supplementing the monitoring 

      for a control site would be desirable.  However, two instruments per site are requested for the 

      three project sites.  One will be located above the project site area and one just below the site.

      The data will be compiled and evaluated with a Consultant Professor J.Ronald Miner of the

      Oregon State University Bioresource Engineering Department.

      The storage of the data will be integrated into the Environmental Protection Agency’s (EPA)

      Storet Database system.  This system is locally owned and can maintain all confidential type 

      agreements if required.  It is not anticipated that this will be the case for this project for the

      BLM and FS sites.  Based on discussions with the Smith Cattle Co. Inc. they agree to the 

      monitoring of this project site.  The information of the database can be sent to the EPA New

      Storet system.  The system has many useful features like Internet linking and Geographical

      Information System (GIS) layers.

      The monitoring goal is concerned with the results of the project.  Both photographic points monitoring for vegetation improvement and water quality improvements will be documented.

Tasks and Methods
 

       The team of Consultants and technical experts has done preliminary studies and has 

       supported the budget development.  The trailers for the mobile solar powered panels and

       pumps can have nestled tanks carrying ability.  These may be built at cost of materials in 

       the Prairie City High School shop.  Eastern Oregon Solar Electric Company will provide

       technical support for the size of Photovoltaic arrays and pumps with installation.  Some of

       the sites have improvements already and the development of the project tasks and goals are

       Straightforward in the planned methodologies. Operation and maintenance of the equipment

       is the responsibility of the project site cooperators.  Monitoring equipment will have Steven’s

       Water Monitoring Systems, Inc.’s installation and equipment warrantee support.  Quality 

       Assurance and Quality Control are shared by equipment suppliers and system operators with

       Consultant support. 

       The method of expanding distance from a stream for the daily lives of livestock will yield the 

       benefits of lower P and N in the water body.  “Nitrogen, in the form of nitrate (NO3), is water 

       soluble and a threat to surface and groundwater quality.” (3) Phosphorus is a threat to water

       quality because it promotes algae growth.  Excess nitrogen and phosphorus in surface waters

       can cause algal blooms that reduce dissolved oxygen and cause dramatic pH changes. (3) By

       utilizing the mobile solar pump system and delivering water away from the stream there is less

       need for livestock to be near or enter the stream, which will improve the water quality.


 Coordination with existing monitoring programs for data inclusion for a control site and other

       monitoring for temperature, as well as flow monitoring data will be sought to correlate data.

f. Facilities and equipment

       Links to equipment and facilities created by this project may be considered a virtual enterprise.

       The home office of Stevens Water Monitoring, Inc and Clouston Energy Research is located in 

       the city of Beaverton, Oregon.  Our most remote collaborator is in Los Alamos National Lab.

       in the NEWNET group.  Neighborhood Environmental Watch Network  (NEWNET) is able

       to have uplinked data via the NOAA GOES Satellite processed at their facility and the data

       sent by Internet link for evaluation by our team.  In another system via Steven’s a similar

       activity will occur.  The evaluations and database created by our Project Managers and 

       Scientists can be made available to BPA F&W Managers.
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Section 4. Key personnel

Project Manager.

Sidney N. Clouston, Jr., Business Administration, Finance Major California State U. Long Beach.

· Consultant on energy issues and technology transfer with Clouston Energy Research. 

· Certified Database Custodian for the Joint US and Canadian Defense Logistics Center’s restricted program for Technology Transfer.

· Project development and project management.

· Tualatin River Watershed Council’s Water Quality Monitoring Committee member.

Published Papers.

Chamberlain. D. and Clouston. S., Rangeland Restoration Utilizing Mobile Solar Powered

Livestock Watering Systems.  Environmental, Economic, and Legal Issues Related To Rangeland

Water Developments.  Proceedings of a Symposium.  Center for the Study of Law, Science and 

Technology at Arizona State University, College of Law.

National Aeronautical and Space Administration (NASA) Listed contributor to the Space Exploration Initiative through Rand Corporation’s collaboration with the Synthesis Group.

Clouston Energy Research

Sidney Clouston

7846 SW 171 Place

Beaverton, OR 97007

Tel. (503) 642-1886

E-mail  Sid4Salmon@aol.com  Internet URL (Under construction)

Site Manager.  (Bureau of Land Management and Forest Service sites)

Ken Primrose,  Bureau of Land Management Rangeland Management Specialist.

Bureau of Land Management

Ken Primrose

P.O. Box 595 

Canyon City, OR 97820

Tel. (541) 575-3145

E-Mail Ken_Primrose@blm.gov  Internet URL http://www.blm.gov
Site Manager.  (Smith Cattle Company, Inc. site)

Dr. Gary Smith,  Owner/Rancher

Education:

Oregon State University, B.S., Animal Science, 1962

Oregon State University, M.S. Animal Nutrition, 1964

Purdue University, Ph.D. Animal Nutrition-Biochemistry, 1986

Selected Research Endeavors:

1963 Nutritional Effects of Big Sagebrush on Deer.

1966 Nutritional Effects of Purified Diets on Cattle.

1969 Radiotelemetry Studies of Reticular Pressures in Free-feeding Cattle.

1976 Thiopeptin Antibotics for the Control of Streptococcus Bovis in Cattle and Sheep.

Book Publication:

1977 Co-author of Livestock Feeds and Feeding.

1978 to present.  Development of creative grazing systems for cattle to improve riparian

                           conditions on 15 miles of streams in Eastern Oregon. 

Smith Cattle Company, Inc.

Dr. Gary Smith

3023 Waters Lane

Brogan, OR 97903

Tel. (541) 473-2987

E-mail  gnmsmith@fmtc.com
Consultants.

J.Ronald Miner, Professor at Oregon State University, 

OSU

Bioresource Engineering Department

J.Ronald Miner

116 Gillmore Hall

Corvallis, OR 97331-3906

Tel. (541) 737-6295

E-mail  minerj@engr.orst.edu
Connon Odom,   Engineer at the Neighborhood Environmental Watch Network (NEWNET)

Los Alamos National Laboratory, Los Alamos, NM.

LANL

NEWNET Group

Connon Odom

P.O. Box 1663

Los Alamos, N.M. 87545

Tel. (505) 665-0939

E-mail  crodom@lanl.gov  Internet URL http://newnet.lanl.gov
Jim Slater,  Eastern Oregon Solar Electric Company.

Eastern Oregon Solar Electric Co.

Jim Slater

28599 S.C.C. Dunham Road

Prineville, OR 97754

Tel. (541) 576-2478

Scott South,  CEO Stevens Water Monitoring Systems, Inc.

Stevens Water Monitoring Systems, Inc.

5465 S.W. Western Avenue

Suite F

Beaverton, OR 97005

Tel. (503) 469-8000

E-mail ssouth@stevenswater.com  Internet URL http://www.stevenswater.com
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[image: image4.png]Table 1. Data summary: Comparison of the time cattle spent in the
stream and at a water tank (minutes per cow per day).

Pasture without

water tank Pasture with water tank
Date In stream In stream At water tank
January 22 12.1 1.8 145
January 23 10.7 0.9 14.7
February 4 11.2 42 10.8
February 5 24.0 15 19.3
4-day average 14.5 21 14.8
February 6 31.6 14 46
February 7 61.7 0.8 11.6
February 8 31.0 19 6.6
February 9 22.3 0.6 10.7
4-day average 36.6 1.2 8.4
8-day average 25.6 1.6 11.6

1. During the first four days of data collection, the water tank was located
between the feeding area and the stream.

2. During the second four days of data collection, the feeding area was
mid-way between the water tank and the stream.

Table 1 summarizes the observations made during the
eight days of observation.
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[image: image1.png]Table 1. Data summary: Comparison of the time cattle spent in the
stream and at a water tank (minutes per cow per day).

Pasture without

water tank Pasture with water tank
Date in stream In stream At water tank
January 22 121 1.8 14.5
January 23 10.7 0.9 14.7
February 4 11.2 4.2 10.8
February 5 24.0 1.5 19.3
4-day average 14.5 241 14.8
February 6 31.6 14 4.6
February 7 61.7 0.8 11.6
February 8 31.0 1.9 6.6
February 9 223 0.6 10.7
4-day average 36.6 1.2 8.4
8-day average 25.6 1.6 11.6

1. During the first four days of data collection, the water tank was located
between the feeding area and the stream.

2. During the second four days of data collection, the feeding area was
mid-way between the water tank and the stream.

Table 1 summarizes the observations made during the
eight days of observation.







