Project ID: 199401807

Garfield County Sediment Reduction and Riparian Improvement Program

Sponsor: Pomeroy Conservation District

Subbasin: Mainstem Snake

2002 Request: $212,000

2002-04 Estimate: $642,500

Short Description: Coordinate, implement, and monitor conservation practices for the reduction of sediment from the uplands of Garfield County and enhance habitat in the riparian zones of the streams to improve water quality for Steelhead and Chinook Salmon.

Response Needed: Yes

ISRP Preliminary Comments: 
Fundable if adequate responses are given to ISRP concerns.  This is an ongoing project in part.  It appears to have been previously directed to conditions in the Pataha Basin, but is now being expanded to entire Garfield County.  Project personnel acknowledged (page 12) that management of riparian areas and uplands are key elements in determining the quality of streams for native fishes.  Apparently they came to this conclusion after failure of efforts in site-specific engineered projects.  It would be useful for these investigators to document the evolution of their thinking so that others could benefit from their experiences.

Direct responses will be in green while quotes from other sources will be blue.

The Pataha Creek Watershed was selected in 1993 as a model watershed, along with the Asotin and Tucannon watersheds.  When this happened, seed money was provided by BPA in 1995 to the three model watersheds to implement projects to demonstrate what was going to happen within these watersheds to restore and enhance habitat for the Chinook salmon.  The Columbia CD (Tucannon) and Asotin CD began installing in stream structures to improve habitat in their streams for salmonids.  The Pomeroy CD’s first demonstration project was a riparian fencing and tree-planting project.  With the Tucannon and Asotin watersheds emphasis on instream structures, the Pomeroy CD felt that in order to stay in step with these other two watersheds, it should also do some creek projects.  These projects were bank stabilization projects located in the mid sections of the watershed, with two projects located within the city limits of Pomeroy.  It was soon questioned why the Pomeroy CD was spending money on a stream that until 1999 was not documented to have anadromous fish.  The sedimentation into the Tucannon River and it’s effect on the spawning and rearing of the Chinook Salmon had been determined to be the main concern.  Follow-up research showed that only 5% of the sedimentation reaching the Tucannon came from the streambanks.  It was then determined that the funding received from BPA should be focused on upland conservation practices to reduce erosion and the resulting sedimentation and riparian projects to protect the streambanks with vegetation and improved management rather than by structures.  With fish migrating into the upper watershed and not spawning or rearing in the mid to lower sections of the watershed, no instream fish habitat needed to be improved at this time.  It was also determined that until the riparian zones were improved, there would be no need to work directly in the stream and have the high cost of these structures absorbing a majority of the funding.   

The work has been ongoing since 1993, presumably including monitoring of project successes and failures.  No data were presented to facilitate a review of progress in increasing fishery or habitat benefits.   Data were discussed concerning the amount of soil erosion prevented by no-till farming.  Large amounts of topsoil seem to be retained by this method showing it to be an effective soil conservation measure, but that result does not translate directly to improved fishery benefits.  The proposal needs to include fishery/habitat benefit information, or there is no basis for continuing the work as an element of a fish restoration program.    This far into the program, information should be coming available to begin forming a relation between sediment in streams and percent of acres in no-till, for example.

The Pataha Creek Watershed was selected in 1993 as a model watershed to work towards the reduction of  the sedimentation it delivered into the Tucannon River.  It had been determined over a period of years that this sedimentation was having an adverse affect on the Fall Chinook Salmon that were attempting to spawn in this lower reach of the Tucannon River.  This was a direct impact of lack of effective soil conservation measures and the resulting effects on salmonid production in the Tucannon. The sedimentation that had been deposited in the Tucannon River had created an embedded layer in the spawning areas that caused serious problems for the salmon in their ability to create redds.  If they were able to spawn, the sediment that was delivered during the spring runoff period from the Pataha and other tributaries of the Tucannon, could cover these redds and smother many of the incubating eggs and/or the alevins that may have been present in the streambed.

The following information was provided by StreamNet Fish Facts

Salmon Habitat: It's All Downhill 

The news that water flows downhill, and that fish depend on water, won't come as a shock to anyone. 

Yet these statements add up to an often-ignored fact about the habitat needs of salmon (and everything else that depends on the river). Salmon don't just live in water--they live in watersheds. From the crest of the surrounding hills to the estuary at the mouth, a river's watershed is the entire basin from which it gathers its waters. As water percolates through the soil to the stream, down the stream to the river, and eventually out to sea, its quality and quantity is affected by everything it touches. Salmon are affected by anything that happens is the watershed, even though it may seemingly take place far from the river. 

Salmon are affected by the water's temperature and nutrient content, by the amount of sediment and oxygen it carries, by the rate of its flow, and by other factors. All the natural systems in the watershed--forests, meadows, wetlands, rock outcroppings--contribute to the composition of the water. 

The watershed determines the amount and force of the water in the river, and the material carried down by its flow from higher elevations. These factors shape the river bottom, which is another important aspect of salmon habitat. Here, behind a large log, the force of the stream may have dug a deep pool, where young salmon shelter in the summer and returning adults rest on their way to the spawning grounds. There, quiet eddies may have dropped their loads of silt, creating mud which supports a marsh. In another place, the river has deposited beds of gravel, which salmon need for spawning. Some species prefer to lay their eggs in pea-sized gravel, while other can use rocks as large as cantaloupes. The particular types of habitat provided by the river depend on the larger influence of the watershed. 

Salmon evolved to cope with a sequence of habitats found in natural watersheds. In a typical river system, tributary streams in the upper reaches are heavily shaded by forests, which drop large quantities of leaf litter and other organic material into the water. Fallen trees in the stream trap spawning gravel on the upstream side, and create plunge pools below where young fish shelter and feed. Many of the aquatic insects available as prey in these areas belong to a group know as "shredders", which devour large bits of plant material floating in the water. 

In the middle reaches of the river, the tree canopy opens up and more sunlight falls on the water, prompting algae growth. Here the prey species likely belong to groups know as "scrapers," which harvest algae from the rocks, and "collectors," such as net-spinning caddies fly larvae, which strain finer bits of organic material from the water. 

At its lower end, the river may wander in many channels across its floodplain, providing a wealth of fish habitats in its wetlands, sloughs and oxbows. In these marshes and estuaries, ocean-bound salmon gorge on clouds of small crustaceans such as copepods and amphipods. 

All human activity in the watershed affects salmon habitat. Timber-cutting, for instance, may remove shade and large streamside logs that once fell periodically into the stream. Road construction and agriculture often cause erosion, which in turn fills the water with sediment that can clog spawning gravel. Culverts can block fish passage and alter water flow. Removing creek meanders or beaver dams and filling wetlands eliminates feeding areas and the slow-water areas so important for sheltering young coho and other salmon from the raging winter currents. Dams can slow the force of the river's flow preventing it from cleansing sediment from its bed and moving gravel downstream. 

The following information was taken from the PNW Conservation Tillage Handbook Series
Chapter 2 - Conservation Tillage Systems and Equipment, No. 19, May 1997.  It explains the movement of the no-till direct seeding program in the Pacific Northwest.  There are portions that have been highlighted because of the direct relationship to erosion and sediment reduction.


Direct Seeding Movement Aimed at Global Competitiveness, Soil Productivity and Erosion
Author: Roger Veseth, WSU/UI Conservation Tillage Specialist
We are entering a new and exciting era of crop production across America and around the world. It is a time of phenomenal increases in the use of direct seeding systems, driven to a large degree by farm profitability and competing with direct seeding growers across this continent and in other major grain producing countries. On the other side of the direct seeding coin, is an increasing recognition of the tremendous potential benefits for improving soil quality and productivity. Add to that almost zero soil erosion with everyone benefiting in improved water and air quality, and it all sounds like a dream come true. But it is not a dream. It is happening all around us and Northwest growers can not afford to wait and be left in the dust. Albeit the learning curve can be steep and rocky at times, but direct seeding is a win-win opportunity, both short and long term, one that growers can’t afford to pass up.
 

Competing with the Competition
Direct seeding and other minimum tillage systems offer the potential to reduce production costs, and increase profitability, helping growers become more competitive in an increasingly global marketplace. Northwest growers need to be aware of what production systems their national and international competitors are using. The Conservation Technology Information Center (CTIC) documents that the acreage of no-till in the U.S. has grown from 13 million acres in 1989 to over 42 million acres in 1996. They estimated that there were about 74 million acres of the world’s cropland under no-till in 1993. This included 39 million in the U.S., 22 million in Brazil, Argentina, Australia and Western Europe, and more than 12 million in Canada...some major U.S. wheat producing competitors. 
If we are going to compete economically and protect our cropland resources, we need to consider the production efficiency and soil productivity potentials of no-till direct seeding and other minimum tillage systems.
 

Shaking Off the Farm Bill Shackles
For decades, U.S. Farm Bills have been major obstacles to successful no-till and minimum tillage systems in the Northwest and across the country. Commodity program restrictions largely locking Northwest dryland growers into short crop rotations in order to maintain their wheat base acreage, and high proven yields for winter wheat. To help manage weeds and diseases, they were forced to rely on intensive tillage. When growers began in the 1970's to explore direct seeding their traditional 2-year rotations with winter wheat, many experienced reduced yields or crop failures due to soilborne diseases and winter annual weeds. At that time there was also little research base or grower experience to guide growers in managing these new conservation tillage systems. Since then, great strides have been made in management technologies for direct seeding. With the 1996 "Freedom to Farm" Bill, growers also now have more cropping flexibility to develop crop rotations critical to the success of direct seeding and other minimum tillage systems. Now is the time to seriously begin exploring new options for crop rotations, equipment, and management technologies for direct seeding or other minimum tillage systems.
 

New Insights into Tillage Impacts and Direct Seeding Benefits
Intensive tillage largely serves as a pest management substitute for crop rotation and other pest management practices. For many growers, there was little choice when they were locked into short rotations with winter wheat under decades of Farm Programs. But intensive tillage has had some high costs, many of which have been overlooked because of gradual soil impacts. In addition to high production costs, cropland resource costs of intensive tillage systems have included 1) soil loss by water and wind erosion and the associated reduction in productivity, 2) loss of soil organic matter, which leads to deterioration of soil structure, tilth, fertility, water holding capacity and increased erodibility, and 3) low water storage efficiency because of high rates of evaporation and runoff -- resulting in a reduced yield potential. When growers change from intensive tillage to direct seeding and other minimum tillage systems they can change these costs into benefits. 
Recent research lead by USDA-ARS scientists in Minnesota has begun to document carbon dioxide emission from the soil after tillage, and the effect that has on soil organic matter and productivity. The results are revolutionizing our understanding about the impacts of tillage on soils. Soil organic matter or organic carbon is a critically important soil component directly related to soil fertility, water holding capacity and infiltration, aggregation and structure, erodibility, biological activity and a long list of other soil properties affecting soil productivity and soil quality.
The researchers point out that the reduction in soil organic carbon following tillage results from the addition of oxygen to the soil, similar to stoking a slow-burning fire. The increased oxygen level and higher soil temperature with bare soil after residue incorporation stimulate intense microbial activity under moist soil conditions. The result is accelerated loss of soil organic carbon as crop residue and soil organic matter is decomposed -- tillage is biologically burning off soil organic matter. In one study, they found that carbon loss in 19 days after fall plowing under moist conditions was greater than the total carbon contained in the stubble of the previous wheat crop. Contrary to the common belief that returning crop residue to the soil with tillage builds soil organic matter, the real impact of tillage is a continual decline in soil organic carbon. In their studies, no-till systems resulted in very low carbon loss and consequently have the potential for increasing soil organic carbon. Intermediate carbon losses occurred from minimum tillage systems. The greater and more frequent the soil disturbance, the greater the carbon loss.
Direct seeding systems offer the greatest potential in erosion control, soil quality improvements, water conservation and lower production costs, although 2- or 3-pass minimum tillage systems can also achieve significant improvements in these areas. Because of improved water conservation and soil productivity, no-till and minimum tillage systems also have a higher dryland yield potential than under intensive tillage. The challenge for growers and Ag support personnel is to develop the crop management systems for control of pests previously controlled by intensive tillage in order to take advantage of the higher yield potential. 
 

A New Ball Game with New Direct Seeding Technology
Much has changed since Northwest growers began trying no-till drills in the 1970's. Many of the pest problems that occurred during the past 25 years can now be largely avoided because of new research developments in management technologies, and NOW, Farm Program flexibility in crop rotations. Northwest research has shown that there are a number of important management components needed for successful conservation tillage systems. Crop rotation is the MOST EFFECTIVE pest management tool under conservation tillage. For example, Northwest research has shown that a 3-year rotation with 2 years out of winter wheat effectively minimizes crop losses from several winter annual grass weeds and soilborne diseases that commonly reduce winter wheat yields in shorter rotations under conservation tillage. 
Until now, a 3-year crop rotation, such as winter wheat - spring barley - fallow or legumes was often difficult for growers to change to if the farm had a high wheat base or limited barley base, or both. Recropping with spring crops, either for a couple years or longer term can also effectively control many pest problems associated with winter wheat production. Formidable challenges like jointed goatgrass are driving grower into spring cropping systems. Utilizing direct seeding or minimum tillage systems for establishing spring crops offers the greatest potential for efficient use of water for spring crop production, as well as soil conservation. 
Direct seed spring cropping is becoming an attractive production option to winter wheat-fallow in the lower precipitation areas, particularly when there is adequate soil water for spring recropping. Flex-cropping of winter and spring crops based on water is now a management option, and has the greatest potential under direct seeding. In the past, direct seeded winter wheat on chemical fallow had only limited success after conventional tillage practices in the Northwest due to lack of seedzone water for timely crop establishment and weed competition. We now need to re-evaluate direct seeded winter wheat on chemical fallow after rotations with years of direct seeded spring crops. That would be is a very different winter wheat planting environment because of increases in organic matter content, surface residue levels, improvements in soil structure, and very low levels of many winter annual weeds and soilborne diseases associated with winter wheat in 2-year rotations.
In addition to crop rotation, the success of no-till and minimum tillage systems are influenced by a number of other management practices identified by Northwest research. An important starting point is uniform combine residue distribution at harvest, particularly the chaff, which contains the weed and volunteer grain seeds. Control of weeds and volunteer grain that provide a "green bridge" root disease host for spring crops should begin in the fall, when possible, and early in the spring at least 2-3 weeks before seeding. Fertilizer placement below seed depth and near seed rows has been shown to make the crop more competitive under pressure from root diseases and grass weeds. New seed treatments and plant resistance also offer growers improved control of some disease and insect problems in conservation tillage systems.
 

The Team Effort Challenge Ahead
The agricultural industry and researchers are being challenged to expand and refocus research efforts to better address grower needs as they make the transition to direct seeding and minimum tillage systems with new crop rotations now possible under the new Farm Bill. Several new research projects are now underway through support from STEEP III, Washington Wheat Commission, the Columbia Plateau Wind Erosion Project, Monsanto, Conservation Districts and other sources. Most of the projects are collaborative on-farm testing efforts to evaluate new crops and management strategies. More than ever before, there is a need to develop strong partnerships between growers, researchers, Ag service industry and Ag support personnel to help growers make a successful transition into direct seed intensive cropping systems.the farming systems of the future, here today.
 
The Pacific Northwest Conservation Tillage Handbook is a large three-ring binder handbook that is updated with new and revised Handbook Series publications. It was initiated in 1989 as a PNW Extension publication in Idaho, Oregon and Washington. Updates to the Handbook are provided when the updating card is returned. By 1997, 34 new PNW Conservation Tillage Handbook Series have been added to the original 98 publications Copies are available for $20 through county extension offices in the Northwest or ordered directly by calling state extension publication offices: Idaho -- (208) 885-7982; Oregon -- (541)-737-2513; Washington -- (509) 335-2999 (some shipping and handling charges and sales tax may apply). 
It’s now accessible on the Internet! All of the PNW Conservation Tillage Handbook and Handbook Series are being put on the World Wide Web Home Page (http://pnwsteep.wsu.edu) titled Pacific Northwest STEEP III Conservation Farming Systems Information Source. The Web site also contains recent issues of the PNW STEEP III Extension Conservation Tillage Update, listings of other conservation tillage information resources, coming events and much more. For more information on the Handbook or updates to the Handbook, contact Roger Veseth, WSU/UI Conservation Tillage Specialist, Plant Soil and Entomological Sciences Department, University of Idaho, Moscow, ID 83844-2339, phone 208-885-6386, FAX 208-885-7760, e-mail (rveseth@uidaho.edu).
Pacific Northwest Conservation Tillage Handbook Series publications are jointly produced by University of Idaho Cooperative Extension System, Oregon State University Extension Service and Washington State University Cooperative Extension. Similar crops, climate, and topography create a natural geographic unit that crosses state lines in this region. Joint writing, editing, and production prevent duplication of effort, broaden the availability of faculty, and substantially reduce costs for the participating states. 
For herbicide application recommendations, refer to product labels and the Pacific Northwest Weed Control Handbook, an annually revised extension publication available from the extension offices of the University of Idaho, Oregon State University and Washington State University. To simplify information, chemical and equipment trade names have been used. Neither endorsement of named products is intended, nor criticism implied of similar products not mentioned.
Cooperative Extension programs and policies comply with federal and state laws and regulations on nondiscrimination regarding race, color, gender, national origin, religion, age, disability, and sexual orientation. The University of Idaho Cooperative Extension System, Oregon State University Extension Service and Washington State University Cooperative Extension are Equal Opportunity Employers. 
The following information was obtained through the Cooperative Extension Institute of Agriculture and Natural Resources.  It shows details of studies conducted to show the importance of crop residue in the reduction of erosion and the resulting sedimentation into streams.  Although the study refers to Nebraska,  the results can be applied to the Pacific Northwest in even greater degrees because of the increased slopes.
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Residue Management for Soil Erosion Control

This NebGuide discusses how crop residue can be used to control soil erosion 



Elbert C. Dickey, Extension Agriculture Engineer-Conservation
David P. Shelton, Extension Agricultural Engineer
Paul J. Jasa, Extension Engineer
Crop residue is increasingly being used as a major tool to reduce the loss of one of Nebraska's most valuable resources--its topsoil. Soil erosion and the subsequent sedimentation have been identified as major water quality problems in the state. Residue reduces soil erosion caused by both wind and water. However, this NebGuide deals mainly with soil erosion caused by water since it accounts for 80 percent of Nebraska's soil loss. 

Today, with an increasing need to evaluate and reduce production costs, residue management through conservation tillage has become an important element in farm management. Conservation tillage includes a variety of tillage and planting systems that leave at least a 20 to 30 percent residue cover on the soil surface after planting. Research conducted in Nebraska and other Midwestern states has shown that maintaining this minimum residue cover can reduce soil erosion by at least 50 percent of that which occurs from a cleanly tilled field (Figure 1). 


The Erosion Process

Erosion of topsoil begins when water detaches individual soil particles from clods and other soil aggregates. Raindrops are the major cause of soil particle detachment. A single raindrop may seem insignificant, yet when accumulated, raindrops strike the ground with a surprisingly large force. Raindrops can be especially erosive when residue, mulch, or vegetation are not present to absorb the impact forces. During an intense storm, rainfall can loosen and detach up to 100 tons of soil per acre. 

A raindrop falling on a thin film of water detaches soil particles more readily than a drop falling on dry soil. Detachment increases as the water on the soil surface becomes deeper, but only up to a depth about equal to the raindrop diameter. Once the water becomes deeper than this, detachment by raindrops is reduced and eventually eliminated because the water layer acts as a cushion. 

During rainstorms, a two-fold problem often occurs. The rate of rainfall may exceed the rate at which water can enter the soil. The excess water either collects on or runs off the soil surface. Secondly, raindrop impact forces can result in a partially sealed soil surface, thus reducing infiltration of water into the soil which causes more runoff. If all the water could always enter the soil, detachment and splashing of soil particles would be of minor concern and soil loss would be minimal. However, when the rainfall rate exceeds the soil's infiltration rate and the soil surface storage is filled, runoff will begin. This runoff will travel downhill, carrying soil particles with it (Figure 2). 

The following web site shows a private Water Infiltration test conducted on an Iowa farm.
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Figure 2. Soil particles and aggregates that have been detached by raindrops are transported down the slope by runoff. 

The transport ability of runoff is influenced by the amount and velocity of the flow, which in turn is dependent on the slope of the land. Flat areas may have little or no runoff; consequently, little transport of soil occurs. Runoff from steeper areas flows at greater velocities and may have considerable transport capability. As runoff flows across unprotected soil surfaces, additional soil particles are dislodged, which further magnifies the soil erosion problem. 

Soil particle size distribution, organic matter content, and the slope of the land all influence how susceptible different fields are to the forces of erosion. Large-grained particles and aggregates are easily detached by raindrops or flowing water, but are not easily transported. Soils such as clays and fine silts that bond together tightly are not easily detached, but once free are easily transported. For this reason, fine materials can be carried considerable distances, whereas larger particles may be deposited within a short distance along the flow path. 

Residue Reduces Erosion

Residue cover is one of the most effective and least expensive methods for reducing soil erosion. Residue protects the soil surface from raindrop impact, thus reducing soil particle detachment. In addition, transport capacity is reduced because residue forms a complex series of small diversion dams that slow the runoff (Figure 3). No-till planting systems, which leave the greatest amount of residue cover, can reduce soil erosion by 90 to 95 percent of that which occurs from cleanly tilled, residue-free fields. Although no-till will result in the largest reduction in soil loss, other conservation tillage systems also can be effective in reducing erosion and may be better suited to some farming situations. 

[image: image3.png]




Figure 3. With no protective cover, raindrops can splash soil particles up to three feet away. Residue cover cushions the fall of raindrops and reduces or eliminates splash erosion. Small natural dams are formed and cause ponding of runoff. Sediment is deposited in these ponds and remains in the field. 

Field tests in Nebraska have documented the soil saving benefits of various conservation tillage systems. These results are presented in Table I and illustrated in Figures 4 and 5. As little as 20 percent residue cover can reduce erosion by up to 50 percent. Several tillage systems are available that can leave this minimum cover in corn, grain sorghum, and small grain residues. These include chisel, disk, rotary-till, ridge-plant, and no-till systems. 

Table I. Measured surface cover and soil loss for various tillage systems.

Tillage System
Residue Type
Residue
Cover
Erosion
Erosion
reduction from
moldboard plow


(percent)
(Tons/Acre)
(percent)

Corn Residue¹




--Moldboard plow, disk disk, plant
7
7.8
_

--Chisel plow, disk, plant
35
2.1
74

--Disk, disk, plant
21
2.2
72

--Rotary-till, plant
27
1.9
76

--Till-plant
34
1.1
86

--No-till plant
39
0.7
92

Soybean Residue²




--Moldboard plow, disk, disk, plant
2
14.3
_

--Chisel plow, disk, plant
7
9.6
32

--Disk, plant
8
10.6
26

--Field cultivate, plant
18
7.6
46

--No-till plant
27
5.1
64

Wheat Residue³




--Moldboard plow, harrow, rod weed, drill
9
4.2
_

--Blade plow three times, rod weed, drill
29
1.2
72

--No-till drill
86
0.2
96

¹Nebraska tests after tillage and planting on a silt loam soil having a 10 percent slope, 2 inches water applied in 45 minutes.
²Nebraska tests after tillage and planting on a silty clay loam soil having a 5 percent slope, 2 inches water applied in 45 minutes.
³Nebraska tests after tillage and planting on a silt loam soil having a 4 percent slope, 3 inches water applied in 75 minutes. 
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Figure 4. (above) Soil loss associated with tillage systems used for planting corn into corn residue on a silt loam soil at the University of Nebraska Northeast Research and Extension Center near Concord. Water was applied at the rate of 2.5 inches per hour. 
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Figure 5. (above) Soil loss associated with various tillage systems used in wheat residue on a silt loam soil at the High Plains Agricultural Laboratory, Sidney, Nebraska. Water was applied at the rate of 2.5 inches/hour. Tillage operations for moldboard plow system were plow, spring tooth harrow twice, rodweed twice; and for the blade plow, undercut three times, and rodweed twice. 

Limiting the number of field operations is more crucial than the type of implement used. When using a chisel or disk tillage system in dryland conditions, the number of tillage operations should not exceed two. Additional operations will not leave enough cover for appreciable erosion control. 

Soybean residue needs special consideration because of its fragile nature. Erosion from areas where soybeans were grown the previous year will be about 50 percent greater than from areas where corn was grown when the same tillage systems are used (Figure 6). Further, in soybean residue, no-till is the only system that consistently leaves at least a 20 percent residue cover. Just a single pass with a tandem disk will usually reduce the cover to about 10 percent in soybean residue, not enough to be considered conservation tillage. 
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Figure 6. Soil loss associated with the moldboard plow and no-till systems used on a silty clay loam soil having either corn or soybean residue at the University of Nebraska Rogers Memorial Farm near Lincoln. Water was applied at the rate of 2.5 inches per hour. 

Residue also reduces surface crusting, sealing, and rainfall-induced soil compaction--all of which increase runoff by reducing infiltration. Runoff can be reduced if the soil infiltration rate is maintained and soil surface storage allows more time for infiltration. Later in the season, the mulch created by the residue protects the soil from the sun and wind, thus reducing water loss by evaporation. Throughout the winter, standing residue also helps to conserve moisture by trapping winter snowfall. This moisture savings can reduce irrigation requirements or "save" a dryland crop in years with low rainfall. 

Crop canopies may be effective in reducing erosion, although they usually are not present during the critical erosion period when spring rains occur. Canopy cover from close growing crops, such as small grains or narrow-row soybeans, catch raindrops and keep them from hitting the soil directly. Much of this intercepted water runs down the plant stem, although some drips off the leaves. While these drops have not fallen far, a small amount of soil detachment and transport still occurs. 

Residue Management

To achieve good erosion control, residue must be uniformly distributed behind the combine, rather than clumped or windrowed. This will also help reduce potential clogging problems when planting into the residue-covered field. Eliminating fall tillage will leave some standing residue that can catch snowfall, anchor the soil within the row, and be most effective for wind erosion control. However, it may not provide the necessary ground cover to reduce water-induced soil erosion between rows. 

Steeper slopes will require more residue than flat areas, such as bottomlands, to maintain erosion control. Structural or other cropping practices may be added to residue management for greater erosion control. These can include terraces, waterways, or contour farming. If terraces and waterways are already established, residue can decrease maintenance requirements by reducing the amount of soil deposited in terrace channels and waterways. 

Residue grazing can be practiced although it may remove an excessive amount of residue, depending on the stocking rate and the length of the grazing period. Livestock may also cause soil compaction but this can be minimized by limiting grazing to periods when the ground is dry or frozen. 

Potential Residue Disadvantages

Although residue management can effectively control soil erosion, some problems may result when large amounts of residue are present. Larger amounts of residue can interfere with herbicide incorporation, especially if the soil and residue are wet. Mulches created by crop residue retain soil moisture and keep the soil temperature cooler. These conditions may delay planting and seed germination in poorly drained soils. In addition, wet residue in large amounts can hinder some tillage and planting operations by clogging implements. 

Potential problems should not be ignored by the producer. However, good management techniques can minimize many of the disadvantages associated with increased levels of residue. Depending on how much residue is present after harvest, a stalk chopping or shredding operation can minimize potential clogging problems, although this operation increases fuel and labor requirements. Implement manufacturers are responding to the needs of conservation tillage by designing tillage and planting equipment that will perform effectively in increased residue levels. 

The information shown above shows the direct impact on soil erosion and salmon reproduction and habitat.  An acre of no-till direct seeded ground can reduce erosion on that particular plot by 95% compared to 50% for conservation tillage or 0% for plowed ground.

A direct correlation between how many acres of no-till and it’s relation to sediment in streams at this point in time is difficult to measure.  The timing of storm events in correlation to the salmon life cycle (alevins in the redds), where the storm event occurred in relationship to where the no-till practice was implemented, all lead to the conclusion that this is immeasurable at this time.  If a spawning area is located directly below a watershed and every acre of that watershed was no-tilled, then it could be assumed that the sediment delivered to that redd would be 95% of what would be delivered under a conventionally plowed field.  A positive impact would occur on those fish in any stage of their life cycle. If half of the watershed was no-tilled then it would be assumed that roughly 50% of the sediment would be delivered.  How much sediment it would take to adversely affect the redds and/alevins is difficult to determine because other factors affect the equation.  However, it can be determined that any reduction in the sediment being transported to the stream and by the stream will create a positive impact on the fish in every stage of their life cycle. 

In conclusion, no-till direct seeding is a program of evolution into a practice that will practically eliminate soil erosion caused by wind and water.  It is taking a period of time to implement this program onto enough acres in enough areas to show a direct impact on sedimentation into a stream.  It will be done over time but at the present, a consorted effort must continue to get this program adapted by farmers in all watersheds that could affect salmonids and other fish.  The salmon that could be produced from all the redds being dug in previously sediment laden streams could have a tremendous affect on overall salmon production.

     What is the evidence to convince skeptical reviewers, ranchers, and rate-payers that increasing investment in this project is helping to increase fish abundance, or that it has any realistic chance of significantly improving conditions for fish in the foreseeable future? 

The above mentioned information should provide the evidence that this program is very important in significantly improving conditions for fish and that the investment in this project and others like it throughout the Northwest and elsewhere will increase fish abundance.

The sub-basin summary includes monitoring of water temperature, stream discharge, and data to be obtained by WDFW concerning habitat measures and fish utilization.  The proposal would benefit if any of these data can be used to show benefits from the project.  

WDFW is currently conducting an assessment of habitat and fish utilization in the Deadman Creek Watershed.  Steelhead were located on the lower portion of this stream in April of 2001 but were blocked by a series of beaver dams.  This event indicates that the fish are trying to get into this watershed.  This assessment has not progressed enough to come to any direct conclusions on habitat conditions but existing conditions at the mouth show large amounts of sediment deposited  at Central Ferry on the Snake River over the last 20 years.

The Sub-basin summary also includes the following statements.  “The Pataha Creek Water Quality Monitoring Project (Project), a collaborative effort between the PCD and WSU, was initiated in September 1998. The Project aims to assess the success of agricultural management practices for Pataha Creek. Project objectives include 1) providing evidence of the effectiveness of PCD efforts to address key water quality parameters, and (2) providing baseline data for assessing the creeks' water quality status.  The PCD is also collecting data from 2 ISCO samplers that are located in upper Pataha Creek and the lower Tucannon River. The PCD has operated these samplers for three years and samples twice daily for TSS. The samples have shown that the sediment delivered into Pataha Creek originates from runoff events caused by thunderstorms and/or rain on frozen ground conditions. The implementation of upland conservation practices along with riparian restoration projects will eventually reduce this problem.”  Any data available from this monitoring should also be presented in the proposal to help show whether the program is showing benefits or alternative approaches are needed.

The following tables show a period of time from Sept. 98 to April of 2001 showing the test results conducted by the Center for Environmental Education (CEE) at Washington State University.  Water samples are taken every two weeks at the 11 monitoring sites.   As you can see by some of the highlighted rows, all the watershed systems are very event driven.  CEE tried to catch as many events when they occurred as possible but with driving distance and other circumstances they were unable to capture all of them. Some tests such as flow and some nutrient tests were not taken at all the sites because of cost and feasibility. 

Pataha #1

SR 261 at Delaney; 100 yards west of culvert-bridge, below Dry Hollow confluence



46* 30' 52.1" N, 117* 58' 25.6" W





Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

9/16/98
306
5.2
18.7
65.7
0.22
0.223
1.42
1.05
1.98

10/1/98
202
2.4
13.4
56.1
 
 
 
 
 

10/16/98
162
0.8
7.5
45.5
 
 
 
 
2.56

11/2/98
72
2.4
7.6
45.7
 
 
 
 
 

11/17/98
82
4.8
7.3
45.1
0.11
 
0.66
0.108
7.13

12/1/98
136
3.6
6.2
43.2
 
 
 
 
 

12/16/98
90
4.8
3.7
38.7
 
 
 
 
11.359

12/30/98
2700
280
7.2
45.0
 
 
 
 
 

1/14/99
180
31.25
6.7
44.1
0.11
 
0.87
0.145
14.785

1/15/99
 
 
 
 
 
 
 
 
 

2/1/99
16
13.71
2.8
37.0
 
 
 
 
 

2/17/99
17
10
6
42.8
 
 
 
 
15.654

3/1/99
820
1444
7.5
45.5
 
 
 
 
 

3/16/99
44
18.8
8.2
46.8
0.1106
1.217
1.3286
0.096
30.5

3/31/99
14
39.6
7.5
45.5
 
 
 
 
 

4/14/99
174
18
14.8
58.6
 
 
 
 
35.1

5/5/99
24
15
8.8
47.8
 
 
 
 
30.8

5/17/99
232
24.4
15
59.0
0.3043
0.255
0.2768
0.124
25.5

5/26/99
2660
138.5
14.5
58.1
0.6359
0.338
1.4376
0.433
49.1

6/2/99
600
79.5
13
55.4
 
 
 
 
 

6/14/99
106
18.4
21
69.8
 
 
 
 
 

6/29/99
510
5
20.5
68.9
 
 
 
 
 

7/14/99
540
4.4
22
71.6
0.221
0.023
1.049
0.037
 

8/3/99
620
15.11
24
75.2
0.4416
0.028
 
 
 

8/17/99
244
2.53
21
69.8
 
 
 
 
 

9/2/99
680
2.93
13.5
56.3
 
 
 
 
 

9/14/99
740
3.6
14.5
58.1
0.276
0.016
0.773
0.108
3

9/29/99
300
1.2
9.5
49.1
 
 
 
 
2.2

10/13/99
230
2
11.5
52.7
 
 
 
 
 

11/2/99
88
1.6
4.5
40.1
 
 
 
 
3.7

11/17/99
62
1.2
7.8
46.0
 
 
 
 
5.6

12/2/99
44
5
6.4
43.5
 
 
 
 
 

12/14/99
 
 
 
 
 
 
 
 
 

1/5/00
80
9.8
2.8
37.0
 
 
 
 
 

1/20/00
24
12.29
2
35.6
 
 
 
 
 

1/31/00
124
5.8
0.5
32.9
 
 
 
 
 

2/16/00
124
124
4.5
40.1
 
 
 
 
 

2/29/00
70
64
6.5
43.7
 
 
 
 
 

3/2/00
 
 
 
 
 
 
 
 
16.1

3/7/00
 
 
 
 
 
 
 
 
28.8

3/14/00
38
32.4
8.5
47.3
 
 
 
 
28.6

4/3/00
28
4.4
13
55.4
 
 
 
 
24.1

4/17/00
92
66
12.5
54.5
 
 
 
 
34.1

5/3/00
148
41.6
15.5
59.9
 
 
 
 
18.9

5/17/00
120
13.2
17.2
63.0
 
 
 
 
10.6

5/31/00
2080
121.6
11.5
52.7
 
 
 
 
 

6/14/00
140
6.4
18.8
65.8
 
 
 
 
7.5

6/27/00
128
1.6
21.5
70.7
 
 
 
 
3.3

7/18/00
248
1.2
20.2
68.4
 
 
 
 
1

8/3/00
380
1.2
21
69.8
 
 
 
 
0.4

8/15/00
100
0.8
17.8
64.0
 
 
 
 
0.2

9/6/00
124
1
13.5
56.3
 
 
 
 
 

9/20/00
104
1
15
59.0
 
 
 
 
 

10/3/00
84
3.2
11
51.8
 
 
 
 
6.1

10/17/00
44
0.8
10.2
50.4
 
 
 
 
4.6

10/31/00
12
0.4
4.2
39.6
 
 
 
 
6.2

11/14/00
19
1
-0.02
32.0
 
 
 
 
6.1

11/23/00
4
0.8
1.2
34.2
 
 
 
 
6.7

12/18/00
280
40.8
-0.05
31.9
 
 
 
 
9

1/2/01
12
7.2
2.2
36.0
 
 
 
 
 

1/16/01
4
4.2
2
35.6
 
 
 
 
 

1/18/01
34
2.6
1
33.8
 
 
 
 
 

1/29/01
60
2.4
1.5
34.7
 
 
 
 
7.8

2/14/01
44
10.4
1.5
34.7
 
 
 
 
11.1

2/28/01
14
20.8
2.8
37.0
 
 
 
 
10.7


 
 
 
 
 
 
 
 
 

Pataha #1
286.20
45.94
10.04
50.07
0.27
0.30
0.98
0.26
13.36

Pataha #2

SR12 at Dodge Junction; Owens Road Bridge






46* 31' 27.9" N, 117* 49' 19.2" W






Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

9/16/98
466
5.6
19.1
66.4
0.22
0.936
0.98
0.17
 

10/1/98
324
4
13.6
56.5
 
 
 
 
 

10/16/98
136
2.4
7.4
45.3
 
 
 
 
 

11/2/98
60
2
8.1
46.6
 
 
 
 
 

11/17/98
64
3.6
7.3
45.1
0.11
 
0.66
0.213
 

12/1/98
136
2.8
6.6
43.9
 
 
 
 
 

12/16/98
90
4
5.4
41.7
 
 
 
 
 

12/30/98
1422
430
7
44.6
 
 
 
 
 

1/14/99
480
25.6
6.8
44.2
0.17
 
1.3
0.21
 

1/15/99
 
 
 
 
 
 
 
 
 

2/1/99
40
14.86
3
37.4
 
 
 
 
 

2/17/99
43
15.71
6.8
44.2
 
 
 
 
 

3/1/99
540
780
6.1
43.0
 
 
 
 
 

3/16/99
180
16
7.8
46.0
0.1106
1.407
1.384
0.111
 

3/31/99
10
40
6.8
44.2
 
 
 
 
 

4/14/99
340
34.8
13
55.4
 
 
 
 
 

5/5/99
44
58
7.5
45.5
 
 
 
 
 

5/17/99
1030
14
13.2
55.8
0.1937
0.539
0.7192
0.148
 

5/26/99
1100
188.5
13.5
56.3
0.387
0.33
1.88
0.093
 

6/2/99
690
71.6
11.8
53.2
 
 
 
 
 

6/14/99
680
29.2
20
68.0
 
 
 
 
 

6/29/99
120
8.4
18.8
65.8
 
 
 
 
 

7/14/99
392
5.6
22.8
73.0
0.166
0.509
0.718
0.062
 

8/3/99
430
8.2
22.5
72.5
0.4967
0.326
 
 
 

8/17/99
316
5.6
20
68.0
 
 
 
 
 

9/2/99
2640
6.53
13.2
55.8
 
 
 
 
 

9/14/99
490
3.6
13.2
55.8
0.221
0.606
0.663
0.148
 

9/29/99
200
1.73
9
48.2
 
 
 
 
 

10/13/99
68
2.13
11
51.8
 
 
 
 
 

11/2/99
100
1.8
5
41.0
 
 
 
 
 

11/17/99
66
0.8
8
46.4
 
 
 
 
 

12/2/99
42
7.4
6.5
43.7
 
 
 
 
 

12/14/99
 
 
 
 
 
 
 
 
 

1/5/00
8
9.8
3
37.4
 
 
 
 
 

1/20/00
34
7.2
2
35.6
 
 
 
 
 

1/31/00
14
5.4
1
33.8
 
 
 
 
 

2/16/00
62
86
4.5
40.1
 
 
 
 
 

2/29/00
142
42.67
6
42.8
 
 
 
 
 

3/2/00
 
 
 
 
 
 
 
 
 

3/7/00
 
 
 
 
 
 
 
 
 

3/14/00
40
36.8
8
46.4
 
 
 
 
 

4/3/00
26
11.2
12
53.6
 
 
 
 
 

4/17/00
420
67.2
11
51.8
 
 
 
 
 

5/5/00
292
28.4
15
59.0
 
 
 
 
 

5/17/00
264
22.4
16
60.8
 
 
 
 
 

5/31/00
6700
165
10.2
50.4
 
 
 
 
 

6/14/00
320
18
17
62.6
 
 
 
 
 

6/27/00
200
5.6
20
68.0
 
 
 
 
 

7/18/00
480
1.2
19
66.2
 
 
 
 
 

8/3/00
700
3
19.5
67.1
 
 
 
 
 

8/15/00
560
3.75
17.00
62.60
 
 
 
 
 

9/6/00
320
1.8
12.5
54.5
 
 
 
 
 

9/20/00
430
1.2
14.5
58.1
 
 
 
 
 

10/3/00
650
570
10.2
50.4
 
 
 
 
 

10/17/00
100
3.4
10.5
50.9
 
 
 
 
 

10/31/00
72
0.4
5
41.0
 
 
 
 
 

11/14/00
40
16.2
0.5
32.9
 
 
 
 
 

11/23/00
20
1
2.2
36.0
 
 
 
 
 

12/18/00
510
157
1
33.8
 
 
 
 
 

1/2/01
20
5.8
2.5
36.5
 
 
 
 
 

1/16/01
4
5.6
2.5
36.5
 
 
 
 
 

1/18/01
380
3.2
1.2
34.2
 
 
 
 
 

1/29/01
8
3
2
35.6
 
 
 
 
 

2/14/01
118
7.6
2
35.6
 
 
 
 
 

2/28/01
18
18
3.8
38.8
 
 
 
 
 












Pataha #2
421.16
50.86
9.71
49.48
0.23
0.66
1.04
0.14
 

Pataha #3

SR12 at Marengo Road Bridge








46* 27' 49.4" N, 117* 42' 20.9" W
Sec. 5, R41E, T11N




Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

9/16/98
990
10.8
19.1
66.4
0.22
0.069
0.98
0.232
4.75

10/1/98
720
4.8
13.5
56.3
 
 
 
 
 

10/16/98
280
3.2
7.9
46.2
 
 
 
 
6.24

11/2/98
170
2
8.7
47.7
 
 
 
 
 

11/17/98
320
6
7.9
46.2
0.11
 
0.53
0.204
8.57

12/1/98
380
6.4
7.3
45.1
 
 
 
 
 

12/16/98
384
13.6
5.7
42.3
 
 
 
 
12.962

12/30/98
1360
338
6.4
43.5
 
 
 
 
 

1/14/99
90
20
7.4
45.3
0.11
 
2.28
0.183
15.361

1/15/99
 
 
 
 
 
 
 
 
 

2/1/99
126
16.57
3.3
37.9
 
 
 
 
 

2/17/99
126
18.8
6.6
43.9
 
 
 
 
15.271

3/1/99
360
702
6
42.8
 
 
 
 
 

3/16/99
88
27.2
7.1
44.8
0.06
1.876
1.74
0.387
26.564

3/31/99
40
40
7.2
45.0
 
 
 
 
 

4/14/99
600
54.4
12
53.6
 
 
 
 
35.9

5/5/99
52
12
2.5
36.5
 
 
 
 
 

5/17/99
412
29.2
12
53.6
0.2214
0.672
0.6086
0.186
21.6

5/26/99
 
164.5
12
53.6
0.304
0.275
1.5482
0.418
15.5

6/2/99
1840
69.6
11.5
52.7
 
 
 
 
 

6/14/99
540
32.4
18
64.4
 
 
 
 
 

6/29/99
328
10.8
18
64.4
 
 
 
 
 

7/14/99
384
6
20
68.0
0.331
1.074
0.828
0.201
 

8/2/99
1040
5.56
20.4
68.7
0.6899
1.175
 
 
 

8/16/99
304
3.2
19
66.2
 
 
 
 
 

9/1/99
880
3.2
12.8
55.0
 
 
 
 
 

9/14/99
120
3.2
13.5
56.3
0.331
1.227
1.159
0.217
4.4

9/28/99
860
2
8.8
47.8
 
 
 
 
 

10/12/99
780
1.73
11
51.8
 
 
 
 
 

11/2/99
220
1.4
6
42.8
 
 
 
 
 

11/17/99
1180
2.2
8.5
47.3
 
 
 
 
7.7

12/2/99
790
3.4
7
44.6
 
 
 
 
 

12/14/99
 
 
 
 
 
 
 
 
8

1/5/00
4980
21
3.2
37.8
 
 
 
 
 

1/20/00
72
6.8
3.2
37.8
 
 
 
 
14

1/31/00
292
6.6
2.8
37.0
 
 
 
 
 

2/16/00
70
68
5
41.0
 
 
 
 
32

2/29/00
130
26.67
6
42.8
 
 
 
 
 

3/2/99
 
 
 
 
 
 
 
 
 

3/7/99
 
 
 
 
 
 
 
 
 

3/14/00
22
16.8
7.5
45.5
 
 
 
 
27.1

4/3/00
42
13.6
11
51.8
 
 
 
 
 

4/17/00
480
86
10.5
50.9
 
 
 
 
34.5

5/3/00
116
38.4
13.5
56.3
 
 
 
 
 

5/17/00
470
25.6
14.5
58.1
 
 
 
 
13.3

5/31/00
12200
277
8.8
47.8
 
 
 
 
 

6/14/00
480
18
16.2
61.2
 
 
 
 
10.3

6/27/00
510
13.6
18.5
65.3
 
 
 
 
 

7/18/00
312
2.8
18
64.4
 
 
 
 
3.1

8/3/00
840
6
18
64.4
 
 
 
 
 

8/15/00
390.00
2.40
16.50
61.7
 
 
 
 
2.60

9/6/00
430
3
12.5
54.5
 
 
 
 
 

9/20/00
3400
5
13.5
56.3
 
 
 
 
 

10/3/00
300
138
10.2
50.4
 
 
 
 
 

10/17/00
120
5
11.5
52.7
 
 
 
 
4.3

10/31/00
96
0.6
6
42.8
 
 
 
 
 

11/14/00
130
1
2.8
37.0
 
 
 
 
6

11/29/00
164.00
1.80
3.50
38.30
 
 
 
 
 

12/18/00
130.00
30.00
2.20
35.96
 
 
 
 
6.40

1/2/01
10.00
4.40
3.20
37.76
 
 
 
 
 

1/16/01
24.00
7.40
3.00
37.40
 
 
 
 
 

01/18/01
138.00
4.60
2.80
37.04
 
 
 
 
 

01/29/01
94.00
4.60
3.50
38.30
 
 
 
 
 

02/14/01
129.00
15.20
2.20
35.96
 
 
 
 
9.80

02/28/01
64.00
18.20
5.00
41.00
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Pataha #3
706.65
40.69
9.54
49.18
0.26
0.91
1.21
0.25
13.85

Pataha #4

1/4 mi south of SR 12 at Bergschneider's upstream of Sweeney Gulch Confluence



46* 21' 36.1" N, 117* 28' 2.1" W
Sec. 7, R43E, T11N




Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

9/16/98
1580
45.2
16.6
61.9
0.22
0.481
3.05
0.152
 

10/1/98
140
6.4
12.1
53.8
 
 
 
 
 

10/16/98
32
3.2
6.1
43.0
 
 
 
 
 

11/2/98
76
2
6.8
44.2
 
 
 
 
 

11/17/98
50
5.6
5.2
41.4
0.11
 
1.42
0.022
 

12/1/98
280
9.2
4.4
39.9
 
 
 
 
 

12/16/98
92
7.2
3.1
37.6
 
 
 
 
 

12/30/98
290
474
3.5
38.3
 
 
 
 
 

1/14/99
40
12.8
4.8
40.6
 
 
1.08
0.133
 

1/15/99
600
420
1.6
34.9
0.43
 
2.38
0.572
 

2/1/99
 
51.14
0.8
33.4
 
 
 
 
 

2/17/99
4
15.2
4.8
40.6
 
 
 
 
 

3/1/99
160
684
4.9
40.8
 
 
 
 
 

3/16/99
60
62
2
35.6
0.1106
0.85
0.6646
0.173
 

3/31/99
4
62
5
41.0
 
 
 
 
 

4/19/99
360
157.2
6
42.8
 
 
 
 
 

5/5/99
28
21.6
2
35.6
 
 
 
 
 

5/18/99
320
84.8
7
44.6
0.4702
0.004
0.2215
0.155
 

5/26/99
940
276
6.5
43.7
0.4976
0.036
0.9399
0.371
 

6/2/99
140
48.6
8
46.4
 
 
 
 
 

6/14/99
332
18.6
15
59.0
 
 
 
 
 

6/29/99
480
13.47
15
59.0
 
 
 
 
 

7/14/99
330
10.4
21.5
70.7
0.193
0.044
0.387
0.019
 

8/3/99
1020
7.33
18.8
65.8
0.386
0.055
 
 
 

8/17/99
840
3.29
15.5
59.9
 
 
 
 
 

9/1/99
1080
1.87
10.8
51.4
 
 
 
 
 

9/14/99
710
2.8
10.5
50.9
0.304
0.025
0.497
0.062
 

9/28/99
520
1.33
5
41.0
 
 
 
 
 

10/12/99
120
1.47
9
48.2
 
 
 
 
 

11/2/99
64
1.6
4.5
40.1
 
 
 
 
 

11/17/99
164
1.2
6
42.8
 
 
 
 
 

12/2/99
296
3.4
8.8
47.8
 
 
 
 
 

12/14/99
 
 
 
 
 
 
 
 
 

1/5/00
28
8.4
0.2
32.4
 
 
 
 
 

1/20/00
104
14.8
-0.2
31.6
 
 
 
 
 

1/31/00
14
7.4
2
35.6
 
 
 
 
 

2/16/00
60
110
1.8
35.2
 
 
 
 
 

2/29/00
190
52.5
2.5
36.5
 
 
 
 
 

3/2/99
 
 
 
 
 
 
 
 
 

3/7/99
 
 
 
 
 
 
 
 
 

3/14/00
26
44.8
3.5
38.3
 
 
 
 
 

4/3/00
68
20.8
5.8
42.4
 
 
 
 
 

4/18/00
64
132.2
5.5
41.9
 
 
 
 
 

5/1/00
220
61.2
11
51.8
 
 
 
 
 

5/16/00
144
32.2
13.2
55.8
 
 
 
 
 

6/1/00
8340
584
6.8
44.2
 
 
 
 
 

6/14/00
520
27.2
14
57.2
 
 
 
 
 

6/27/00
690
24.8
18.2
64.8
 
 
 
 
 

7/18/00
690
6.6
18.5
65.3
 
 
 
 
 

8/3/00
880
1.6
16.2
61.2
 
 
 
 
 

8/15/00
540
3.40
14.00
57.2
 
 
 
 
 

9/6/00
560
3.2
9.8
49.6
 
 
 
 
 

9/20/00
580
1.8
10.8
51.4
 
 
 
 
 

10/3/00
250
11.2
6.2
43.2
 
 
 
 
 

10/17/00
120
1.4
8
46.4
 
 
 
 
 

10/31/00
184
1
2.2
36.0
 
 
 
 
 

11/14/00
94
1.6
-0.5
31.1
 
 
 
 
 

11/29/00
96
2.0
0.0
32.0
 
 
 
 
 

12/18/00
74
20.6
0.0
32.0
 
 
 
 
 

1/2/01
4
2.2
0.0
32.0
 
 
 
 
 

1/16/01
14
4.4
0.0
32.0
 
 
 
 
 

1/18/01
24
1.4
0.0
32.0
 
 
 
 
 

01/29/01
8
3.6
0.0
32.0
 
 
 
 
 

02/14/01
33
9.2
0.0
32.0
 
 
 
 
 

02/28/01
12
68.0
2.0
35.6
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Pataha #4
422.67
60.94
6.82
44.28
0.30
0.21
1.18
0.18
 

Pataha #5

1 mi. SE of Columbia Center on Pataha Creek Road, private drive on south side of road



46* 20' 40.9" N, 117* 32' 31.2" W
Sec. 15, R42E, T10N




Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

9/16/98
70
4.8
18.2
64.8
0.22
0.006
0.98
0.077
0.64

10/1/98
3130
7.2
11.6
52.9
 
 
 
 
 

10/16/98
340
2.8
5.8
42.4
 
 
 
 
0.78

11/2/98
50
0.4
3.5
38.3
 
 
 
 
 

11/17/98
120
4.4
3.8
38.8
0.11
 
0.66
0.04
1.09

12/1/98
214
2.4
3
37.4
 
 
 
 
 

12/16/98
20
1.2
2.9
37.2
 
 
 
 
2.186

12/30/98
60
338
0.3
32.5
 
 
 
 
 

1/14/99
36
12.4
3.9
39.0
0
 
0.87
0.093
4.267

1/15/99
 
 
 
 
 
 
 
 
 

2/1/99
8
18.86
0.9
33.6
 
 
 
 
 

2/17/99
36
3.29
1.7
35.1
 
 
 
 
1.731

3/1/99
6
28.98
3.2
37.8
 
 
 
 
 

3/16/99
72
10.8
1
33.8
0.06
0.07
1.42
0.291
4.798

3/31/99
6
35.6
3
37.4
 
 
 
 
 

4/19/99
100
176.8
4
39.2
 
 
 
 
22.9

5/5/99
46
6
2
35.6
 
 
 
 
 

5/18/99
20
32.8
5.8
42.4
0.4702
0.001
0.1662
0.087
20.9

5/26/99
20
88.4
4
39.2
0.2487
0.031
0.2762
0.13
38.9

6/2/99
24
10.2
6
42.8
 
 
 
 
 

6/14/01
40
5.2
12
53.6
 
 
 
 
 

6/29/99
64
2.67
13.5
56.3
 
 
 
 
 

7/14/99
276
7.27
14.6
58.3
0.276
0.026
0.276
0.015
 

8/3/01
76
2.2
16
60.8
0.221
0.043
 
 
 

8/17/01
400
2.13
14.2
57.6
 
 
 
 
 

9/1/99
360
0.8
10
50.0
 
 
 
 
 

9/14/99
220
0.8
9.2
48.6
0.304
0.02
0.276
0.068
0.9

9/28/99
96
0.93
5
41.0
 
 
 
 
 

10/12/99
56
0.4
7.5
45.5
 
 
 
 
 

11/2/99
3220
1.2
1.5
34.7
 
 
 
 
 

11/17/99
32
1.2
4.8
40.6
 
 
 
 
1

12/2/99
136
5
2.2
36.0
 
 
 
 
 

12/14/99
 
 
 
 
 
 
 
 
0.5

1/5/00
7
3.8
-0.5
31.1
 
 
 
 
 

1/20/00
9
2.8
-0.2
31.6
 
 
 
 
1.9

1/31/00
14
3
-0.2
31.6
 
 
 
 
 

2/16/00
4
30.8
1
33.8
 
 
 
 
8.4

2/29/00
20
6.4
2
35.6
 
 
 
 
 

3/2/99
 
 
 
 
 
 
 
 
 

3/7/99
 
 
 
 
 
 
 
 
 

3/14/00
1
9.2
3
37.4
 
 
 
 
5.8

4/3/00
348
21.6
4.5
40.1
 
 
 
 
 

4/17/00
56
18.2
4
39.2
 
 
 
 
26.9

5/3/00
12
12.2
7
44.6
 
 
 
 
 

5/17/00
24
3
9.5
49.1
 
 
 
 
5.3

5/31/00
154
11.6
5
41.0
 
 
 
 
28.6

6/14/00
160
2
12
53.6
 
 
 
 
2

6/27/00
690
3.4
17
62.6
 
 
 
 
 

7/18/00
128
0.6
15.5
59.9
 
 
 
 
0.8

8/3/00
122
1.4
14
57.2
 
 
 
 
 

8/15/00
74
1.40
12.20
54.0
 
 
 
 
0.70

9/6/00
76
1.4
8
46.4
 
 
 
 
 

9/20/00
8
0.4
10.2
50.4
 
 
 
 
 

10/3/00
12
2.8
5.2
41.4
 
 
 
 
 

10/17/00
8
1.2
7.5
45.5
 
 
 
 
0.8

10/31/00
252
0.6
1
33.8
 
 
 
 
 

11/14/00
268
2.2
-0.5
31.1
 
 
 
 
0.7

11/29/00
8720
1
-0.2
31.6
 
 
 
 
 

12/18/00
30
23
0
32.0
 
 
 
 
 

1/2/01
1956
1.6
-0.2
31.6
 
 
 
 
 

1/16/01
0
2
0
32.0
 
 
 
 
 

1/18/01
28
0.6
0
32.0
 
 
 
 
 

1/29/01
126
0.4
0
32.0
 
 
 
 
 

2/14/01
38
1.6
0
32.0
 
 
 
 
 

2/28/01
1720
2.6
0
32.0
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Pataha #5
400.31
16.20
5.44
41.79
0.21
0.03
0.62
0.10
7.60

Deadman #1









Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

2/17/99
570
229
7
44.6
 
 
 
 
13.6

3/1/99
180
458
10
50.0
 
 
 
 
 

3/16/99
240
44.8
7.3
45.1
0.2213
4.544
1.42
0.08
12.3

3/31/99
24
62.8
9.8
49.6
 
 
 
 
 

4/14/99
5
8.4
14.5
58.1
 
 
 
 
9.7

5/4/99
38
15.47
10
50.0
 
 
 
 
 

5/17/99
352
62
14.8
58.6
0.3043
1.847
0.9399
0.124
4.7

6/1/99
488
25.6
17.8
64.0
 
 
 
 
 

6/15/99
360
10.4
24.8
76.6
 
 
 
 
5.3

6/30/99
260
6.8
19.5
67.1
 
 
 
 
 

7/14/99
248
4.8
19.8
67.6
0.3036
0.548
0.9938
0.025
2.5

8/2/99
316
8.27
23.4
74.1
 
 
 
 
 

8/16/99
156
6.4
18.7
65.7
 
 
 
 
2.4

8/31/99
320
7.2
14.5
58.1
 
 
 
 
 

9/14/99
1020
14
15
59.0
0.276
0.92
0.883
0.04
2.9

9/29/99
120
4.67
11
51.8
 
 
 
 
 

10/13/99
84
3.6
13
55.4
 
 
 
 
4

11/1/99
22
3.8
6.2
43.2
 
 
 
 
 

11/16/99
12
3.2
8.2
46.8
0.248
1.583
0.993
0.061
4.7

11/30/99
17
4.8
7.5
45.5
 
 
 
 
 

12/13/99
23
102.2
4.8
40.6
 
 
 
 
7.4

1/6/00
10
5
2
35.6
 
 
 
 
 

1/20/00
12
4
2.8
37.0
0.139
2.889
1.28
0.083
5.7

1/31/00
67
8
1.8
35.2
 
 
 
 
 

2/15/00
570
51
6
42.8
 
 
 
 
8.1

2/29/00
250
24.57
7.5
45.5
 
 
 
 
 

3/14/00
24
99.6
10
50.0
0.276
3.811
 
 
18.1

4/3/00
176
13.2
12.5
54.5
 
 
 
 
 

4/18/00
550
38.2
15.5
59.9
 
 
 
 
12.5

5/1/00
460
52
14
57.2
 
 
 
 
22

5/16/00
2340
50.2
16
60.8
 
 
 
 
22

6/1/00
4200
32.8
11.2
52.2
 
 
 
 
17

6/13/00
340
10
15.5
59.9
 
 
 
 
23

6/28/00
920
9
19
66.2
 
 
 
 
31

7/17/00
272
11.2
19
66.2
 
 
 
 
25

8/1/00
400
5.4
23
73.4
 
 
 
 
 

8/14/00
252
5.2
18
64.4
 
 
 
 
1.3

9/7/00
64
9
15.5
59.9
 
 
 
 
 

9/18/00
120
6.4
18
64.4
 
 
 
 
3.4

10/2/00
42000
11480
12.5
54.5
 
 
 
 
 

10/18/00
72
25.2
12
53.6
 
3.81
 
 
4.6

2/14/01
22
52
2.2
36.0
 
 
 
 
11.6

2/27/01
0
34.6
4.2
39.6
 
 
 
 
 

3/13/01
8
64.4
0
32.0
 
 
 
 
10.2

4/2/01
96
32.8
7
44.6
 
 
 
 
 

4/16/01
8
26.8
13.5
56.3
 
 
 
 
13

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Average
1262.78
287.76
12.09
53.8
0.25
2.49
1.08
0.07
11.04

[image: image7.jpg]



This picture was taken on the lower Deadman Creek.  The sediment and residue 

remaining in April of 2001 shows the evidence of the event that occurred on 

October 2, 2000.  

Deadman #2
North Deadman








Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

02/17/99
160
494
7.9
46.2
 
 
 
 
4.8

03/01/99
52
162.4
9.8
49.6
 
 
 
 
 

03/16/99
56
13.6
7.3
45.1
0.1382
2.888
0.43
0.065
4.1

03/31/99
24
57
12.2
54.0
 
 
 
 
 

04/14/99
4
6
14.5
58.1
 
 
 
 
4.1

05/04/99
56
31.07
11
51.8
 
 
 
 
 

05/17/99
80
60.86
15
59.0
0.1661
1.783
0.7737
0.068
2.3

06/01/99
194
16.4
16
60.8
 
 
 
 
 

06/15/99
92
6.4
23
73.4
 
 
 
 
2.1

06/30/99
252
4.4
18.2
64.8
 
 
 
 
 

07/14/99
252
4.8
17
62.6
0.276
1.091
0.3866
0.006
2.8

08/02/99
248
5.33
21.5
70.7
 
 
 
 
 

08/16/99
144
8.8
18.5
65.3
 
 
 
 
2.3

08/31/99
236
3.2
16
60.8
 
 
 
 
 

09/14/99
254
5.2
16.8
62.2
0.359
1.44
0.883
0.05
2.5

09/29/99
92
3.33
14
57.2
 
 
 
 
 

10/13/99
124
4.93
15
59.0
 
 
 
 
2.7

11/01/99
34
2.8
10
50.0
 
 
 
 
 

11/16/99
50
4
11
51.8
0.276
1.406
0.496
0.067
1.9

11/30/99
21
6.6
11
51.8
 
 
 
 
 

12/13/99
42
95.2
7
44.6
 
 
 
 
2.7

01/06/00
14
4.4
7
44.6
 
 
 
 
 

01/20/00
38
14.8
7.8
46.0
0.167
1.826
0.612
0.076
3.1

01/31/00
1912
5.4
7.2
45.0
 
 
 
 
 

02/15/00
250
72
8.2
46.8
 
 
 
 
3.4

02/29/00
176
14
6.5
43.7
 
 
 
 
 

03/14/00
8
101.6
11
51.8
0.359
3.218
 
 
10.4

04/03/00
104
4
14.5
58.1
 
 
 
 
 

04/18/00
410
11.6
16.5
61.7
 
 
 
 
9.1

05/01/00
176
12.8
14.5
58.1
 
 
 
 
18

05/16/00
310
15.6
15.7
60.3
 
 
 
 
21

06/01/00
1040
18.8
13
55.4
 
 
 
 
15

06/13/00
440
8.8
16
60.8
 
 
 
 
19

06/28/00
720
5.4
17.2
63.0
 
 
 
 
31

07/17/00
284
8.2
17
62.6
 
 
 
 
22

8/1/00
460
9.6
18
64.4
 
 
 
 
 

8/14/00
430
8.8
16
60.8
 
 
 
 
2.2

9/7/00
370
3.6
14.2
57.6
 
 
 
 
 

9/18/00
260
8
16.5
61.7
 
 
 
 
2.3

10/2/00
14400
564
13
55.4
 
 
 
 
 

10/18/00
140
8
14.2
57.6
 
3.22
 
 
1.5

02/14/01
104
44.8
6.8
44.2
 
 
 
 
5.50

02/27/01
0
38.8
7.2
45.0
 
 
 
 
 

03/13/01
140
46.8
10.0
50.0
 
 
 
 
 

04/02/01
94
9.0
8.5
47.3
 
 
 
 
 

04/16/01
44
18.4
15.5
59.9
 
 
 
 
4.6

 
 
 
 
 
 
 
 
 
 

Deadman #2
610.98
32.24
13.55
56.4
0.27
2.00
0.63
0.05
8.15

Deadman #3










Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

2/17/99
244
38.4
5.2
41.4
 
 
 
 
3.6

3/1/99
100
160
9.5
49.1
 
 
 
 
 

3/16/99
48
7.2
6.5
43.7
0.1659
3.283
0.32
0.037
2

3/31/99
0
50.8
10.8
51.4
 
 
 
 
 

4/14/99
12
5.8
15
59.0
 
 
 
 
2.3

5/4/99
30
10.4
10.2
50.4
 
 
 
 
 

5/17/99
344
41.14
15.2
59.4
0.4149
1.57
0.9949
0.043
2

6/1/99
224
10.8
18
64.4
 
 
 
 
 

6/15/99
930
4.4
27
80.6
 
 
 
 
1.1

6/30/99
312
2.8
20
68.0
 
 
 
 
 

7/14/99
710
6.86
17.7
63.9
0.4416
0.165
1.4905
0.022
0.4

8/2/99
1660
2.67
23.6
74.5
 
 
 
 
 

8/16/99
212
3.07
19.2
66.6
 
 
 
 
 

8/31/99
76
1.47
14.5
58.1
 
 
 
 
 

9/14/99
212
2.4
16.2
61.2
0.524
0.23
0.607
0.03
0.4

9/29/99
118
1.07
11
51.8
 
 
 
 
 

10/13/99
96
1.47
14.2
57.6
 
 
 
 
0.9

11/1/99
16
1
6
42.8
 
 
 
 
 

11/16/99
268
1.6
7.8
46.0
0.276
1.484
0.275
0.019
1.1

11/30/99
10
1.4
7.2
45.0
 
 
 
 
 

12/13/99
40
55.8
3.2
37.8
 
 
 
 
1.5

1/6/00
57
27.2
0.8
33.4
 
 
 
 
 

1/20/00
9
1.2
2.8
37.0
0.111
2.812
1.058
0.086
1.7

1/31/00
21
0.4
1.2
34.2
 
 
 
 
 

2/15/00
1660
238
6
42.8
 
 
 
 
3.2

2/29/00
16
4
7
44.6
 
 
 
 
 

3/14/00
10
74
10.8
51.4
0.442
2.933
 
 
7.4

4/3/00
2
6.4
13
55.4
 
 
 
 
 

4/18/00
67
3.2
16.5
61.7
 
 
 
 
7.3

5/1/00
120
10.3
13
55.4
 
 
 
 
18

5/16/00
480
6.8
15
59.0
 
 
 
 
21

6/1/00
1040
4.8
10.2
50.4
 
 
 
 
15

6/13/00
320
3
14.8
58.6
 
 
 
 
20

6/28/00
960
3
17.8
64.0
 
 
 
 
27

7/17/00
392
1.2
18.2
64.8
 
 
 
 
23

8/1/00
350
1.8
21
69.8
 
 
 
 
 

8/14/00
240
0.4
16
60.8
 
 
 
 
0.5

9/7/00
256
1.6
13.5
56.3
 
 
 
 
 

9/18/00
800
0.6
17.2
63.0
 
 
 
 
0.9

10/2/00
2750
216.0
11.0
51.8
 
 
 
 
 

10/18/00
120
3.8
12
53.6
 
2.93
 
 
1.2

2/14/01
57
14.6
3.5
38.3
 
 
 
 
3.5

2/27/01
0
13.6
5
41.0
 
 
 
 
 

3/13/01
20
22.6
11
51.8
 
 
 
 
3.1

4/2/01
47
2.6
6.5
43.7
 
 
 
 
 

4/16/01
68
3.4
15.5
59.9
 
 
 
 
2.7

 
 
 
 
 
 
 
 
 
 

Deadman #3
377.25
20.06
12.50
54.50
0.37
1.73
0.89
0.04
7.08

Alpowa #1
SR12, Wilson Banner Ranch, 50 yards upstream of bridge at third irrigation hydrant



46* 24' 13.2" N,  117* 13' 50.4" W





Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

9/16/98
166
7.6
19.4
66.9
 
0.735
0.55
0.065
9.37

10/1/98
114
9.2
14.7
58.5
 
 
 
 
 

10/16/98
300
2.4
10.4
50.7
 
 
 
 
12.26

11/2/98
118
2.4
1.9
35.4
 
 
 
 
 

11/17/98
264
14.4
9.6
49.3
0.11
 
0.66
0.139
12

12/1/98
70
8.8
8.3
46.9
 
 
 
 
 

12/16/98
200
27.2
7.8
46.0
 
 
 
 
13.463

12/30/98
1320
108
8.8
47.8
 
 
 
 
 

1/14/99
230
8.75
7.3
45.1
 
 
0.53
0.118
12.763

1/15/99
120
2170
7.6
45.7
 
 
 
 
 

2/1/99
96
21.14
5.1
41.2
 
 
 
 
 

2/16/99
78
4.8
9.5
49.1
 
 
 
 
14.877

3/1/99
64
151
7.5
45.5
 
 
 
 
 

3/15/99
88
19.2
12.5
54.5
 
0.127
0.6092
0.084
13.086

3/31/99
140
35.43
6.5
43.7
 
 
 
 
 

4/14/99
24
10.8
13.8
56.8
 
 
 
 
11

5/4/99
84
30.93
9.5
49.1
 
 
 
 
 

5/17/99
156
49.43
13.2
55.8
0.1661
0.797
0.774
0.124
9.2

5/26/99
1050
138.5
13
55.4
0.1381
0.671
0.9399
0.145
11

6/1/99
276
26.8
17
62.6
 
 
 
 
 

6/15/99
430
15.33
22.5
72.5
 
 
 
 
 

6/30/99
268
12.4
17
62.6
 
 
 
 
 

7/14/99
480
9.6
21.5
70.7
0.155
0.649
0.442
0.015
 

8/2/99
140
5.73
22.3
72.1
 
 
 
 
 

8/16/99
100
6
18.5
65.3
 
 
 
 
 

9/1/99
64
2.93
16.5
61.7
 
 
 
 
 

9/14/99
114
5.6
16
60.8
0.331
0.659
0.331
0.059
6.8

9/29/99
34
3.87
12
53.6
 
 
 
 
 

10/13/99
50
384.8
12.8
55.0
 
 
 
 
5.3

11/1/99
260
3.4
8
46.4
 
 
 
 
 

11/16/99
292
3.2
7.8
46.0
 
 
 
 
11.7

11/30/99
56
4.4
9
48.2
 
 
 
 
 

12/13/99
160
13
5.8
42.4
 
 
 
 
 

1/6/00
36
14
2.8
37.0
 
 
 
 
 

1/20/00
108
16.2
4.5
40.1
 
 
 
 
 

1/31/00
68
28
4
39.2
 
 
 
 
 

2/15/00
320
54.4
4.5
40.1
 
 
 
 
 

2/29/00
80
24.8
6.5
43.7
 
 
 
 
 

3/14/00
78
24.8
7.5
45.5
 
 
 
 
 

4/3/00
40
23.6
9
48.2
 
 
 
 
 

4/18/00
76
48.6
11.8
53.2
 
 
 
 
 

5/1/00
124
30.4
15
59.0
 
 
 
 
 

5/16/00
232
35.4
13.2
55.8
 
 
 
 
 

6/1/00
820
25.2
11
51.8
 
 
 
 
 

6/13/00
380
21.4
14.5
58.1
 
 
 
 
10.4

6/28/00
792
16
16.2
61.2
 
 
 
 
 

7/17/00
252
12.4
17
62.6
 
 
 
 
5.6

8/1/00
410
9
20
68.0
 
 
 
 
 

8/14/00
240
7.20
15.20
59.4
 
 
 
 
5.60

9/7/00
160
15
12
53.6
 
 
 
 
 

9/18/00
460
17
15.8
60.4
 
 
 
 
 

10/2/00
230
14.6
11.2
52.2
 
 
 
 
 

10/18/00
104
8.4
13
55.4
 
 
 
 
 

11/1/01
58
4.2
10
50.0
 
 
 
 
 

11/15/00
76
2.2
4.2
39.6
 
 
 
 
 

11/30/00
830
9
6.2
43.2
 
 
 
 
 

12/19/00
24
57.8
4.2
39.6
 
 
 
 
9.4

1/3/01
40
13.8
5
41.0
 
 
 
 
 

1/17/01
76
31.4
2
35.6
 
 
 
 
3.7

1/30/01
40
13.8
3
37.4
 
 
 
 
 

2/14/01
130
15.8
2.8
37.0
 
 
 
 
 

2/28/01
40
21.8
5
41.0
 
 
 
 
13.2

 
 
 
 
 
 
 
 
 
 

Alpowa #1
221.45
63.44
10.65
51.17
0.18
0.61
0.60
0.09
10.04

Alpowa #2
1/2 mile S. of Flerchinger's Driveway, by first Alpowa Bridge














Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

9/16/98
344
15.2
18.8
65.8
0.11
0.604
1.21
 
 

10/1/98
308
14.8
14.6
58.3
 
 
 
 
 

10/16/98
128
5.2
10.5
50.9
 
 
 
 
 

11/2/98
78
6
10.9
51.6
 
 
 
 
 

11/17/98
130
12.8
9.7
49.5
0.11
 
0.43
0.068
 

12/1/98
194
6.8
8.6
47.5
 
 
 
 
 

12/16/98
950
15.2
10.2
50.4
 
 
 
 
 

12/30/98
260
181
9
48.2
 
 
 
 
 

1/14/99
480
22.75
7.9
46.2
 
 
0.53
0.121
 

1/15/99
 
 
 
32.0
 
 
 
 
 

2/1/99
112
17.75
5.7
42.3
 
 
 
 
 

2/16/99
116
7.4
9.7
49.5
 
 
 
 
 

3/1/99
210
135
7.7
45.9
 
 
 
 
 

3/15/99
530
33.2
13
55.4
0.0829
0.929
0.7753
0.093
 

3/31/99
196
35.43
7.1
44.8
 
 
 
 
 

4/14/99
94
15.6
14.5
58.1
 
 
 
 
 

5/4/99
68
22.93
9.8
49.6
 
 
 
 
 

5/17/99
190
46.8
13.5
56.3
0.1661
0.511
0.9952
0.118
 

6/1/99
436
29.2
16.5
61.7
 
 
 
 
 

6/15/99
660
21.47
24
75.2
 
 
 
 
 

6/30/99
 
 
 
32.0
 
 
 
 
 

7/14/99
 
 
 
32.0
 
 
 
 
 

8/2/99
 
 
 
32.0
 
 
 
 
 

8/16/99
 
 
 
32.0
 
 
 
 
 

8/31/99
 
 
 
32.0
 
 
 
 
 

9/14/99
 
 
 
32.0
 
 
 
 
 

9/29/99
 
 
 
32.0
 
 
 
 
 

10/13/99
 
 
 
32.0
 
 
 
 
 

11/1/99
44
2.8
8.5
47.3
 
 
 
 
 

11/16/99
352
3.2
8.5
47.3
 
 
 
 
 

11/30/99
1410
6
9
48.2
 
 
 
 
 

12/13/99
340
11.8
5.5
41.9
 
 
 
 
 

1/6/00
350
21.2
3.8
38.8
 
 
 
 
 

1/20/00
120
21.8
5.2
41.4
 
 
 
 
 

1/31/00
528
21
4.5
40.1
 
 
 
 
 

2/16/00
66
55.6
5.2
41.4
 
 
 
 
 

2/29/00
350
46.8
7
44.6
 
 
 
 
 

3/14/00
280
30.8
7
44.6
 
 
 
 
 

4/3/00
144
26
9.2
48.6
 
 
 
 
 

4/18/00
610
31.6
12
53.6
 
 
 
 
 

5/1/00
420
27.2
14.8
58.6
 
 
 
 
 

5/16/00
660
23.8
13.8
56.8
 
 
 
 
 

6/1/00
940
19.6
11.2
52.2
 
 
 
 
 

6/13/00
760
20.6
14.8
58.6
 
 
 
 
 

6/28/00
1060
27.2
15.8
60.4
 
 
 
 
 

7/17/00
780
23.8
16.5
61.7
 
 
 
 
 

8/1/00
680
18.8
19
66.2
 
 
 
 
 

8/14/00
420
12.80
15.20
59.4
 
 
 
 
 

9/7/00
160
15.00
12.00
53.6
 
 
 
 
 

9/18/00
460
17.00
15.80
60.4
 
 
 
 
 

10/2/00
230
14.60
11.20
52.2
 
 
 
 
 

10/18/00
104
8.40
13.00
55.4
 
 
 
 
 

11/1/00
58
4.2
10
50.0
 
 
 
 
 

11/15/00
76
2.2
4.2
39.6
 
 
 
 
 

11/30/00
830
9
6.2
43.2
 
 
 
 
 

12/19/00
130
60.8
5
41.0
 
 
 
 
 

1/3/01
60
15.8
5.5
41.9
 
 
 
 
 

1/17/01
88
17
2.5
36.5
 
 
 
 
 

1/30/01
52
19.6
4
39.2
 
 
 
 
 

2/14/01
52
17.8
2.5
36.5
 
 
 
 
 

2/28/01
8
20.6
6.8
44.2
 
 
 
 
 












Alpowa #2
348.19
25.36
10.13
47.55
0.12
0.68
0.79
0.10
#DIV/0!

Alpowa #3
3.5 mi SW of SR12 at Landkammer's, upstream of fold






46* 24' 21.2" N, 117* 23' 25.3"W
Sec. 26, T43E, T11N




Sample Date
Fecal Coliform
Total Suspended
Temp
Temp
Ammonia
Nitrate
Total Kjeldahl Nitrogen
Total Phos
Discharge

 
(cfu/100ml)
Solids (mg/L)
(deg C)
(deg F)
(ppm)
(ppm)
(ppm)
(ppm)
(cfs)

9/16/98
244
16.4
18.9
66.0
0.22
0.542
0.87
0.074
 

10/1/98
212
24
15.1
59.2
 
 
 
 
 

10/16/98
102
11.2
11.3
52.3
 
 
 
 
 

11/2/98
150
7.6
11.5
52.7
 
 
 
 
 

11/17/98
236
24.4
9.9
49.8
0.11
 
0.88
0.056
 

12/1/98
164
13.6
9.4
48.9
 
 
 
 
 

12/16/98
156
20.4
10.4
50.7
 
 
 
 
 

12/30/98
120
71
9.2
48.6
 
 
 
 
 

1/14/99
68
13.5
9
48.2
 
 
0.32
0.111
 

 
 
 
 
32.0
 
 
 
 
 

2/1/99
32
10.29
6.4
43.5
 
 
 
 
 

2/16/99
316
9.6
10.7
51.3
 
 
 
 
 

3/1/99
32
113
8.5
47.3
 
 
 
 
 

3/15/99
740
28.4
13
55.4
0.1106
0.083
0.6095
0.124
 

3/31/99
102
34
9
48.2
 
 
 
 
 

4/14/99
28
11.2
15.5
59.9
 
 
 
 
 

5/4/99
4320
31.33
11.8
53.2
 
 
 
 
 

5/17/99
124
23.6
14
57.2
0.4702
0.397
0.3868
0.087
 

6/1/99
980
55.6
16.8
62.2
 
 
 
 
 

6/15/99
1000
27.47
24
75.2
 
 
 
 
 

6/30/99
348
20
17.5
63.5
 
 
 
 
 

7/14/99
2320
23.6
21
69.8
0.221
0.5
0.442
0.031
 

8/2/99
316
15.47
23.4
74.1
 
 
 
 
 

8/16/99
164
15.07
20
68.0
 
 
 
 
 

8/31/99
168
9.2
15
59.0
 
 
 
 
 

9/14/99
62
8.4
17.5
63.5
0.386
0.471
0.607
0.056
 

9/29/99
124
5.87
13.8
56.8
 
 
 
 
 

10/13/99
48
7.33
14
57.2
 
 
 
 
 

11/1/99
58
3.6
9
48.2
 
 
 
 
 

11/16/99
112
11.2
9.2
48.6
 
 
 
 
 

11/30/99
76
13
9.2
48.6
 
 
 
 
 

12/13/99
76
15.8
5.5
41.9
 
 
 
 
 

1/6/00
40
10.4
5
41.0
 
 
 
 
 

1/20/00
28
16.4
6.8
44.2
 
 
 
 
 

1/31/00
68
15.4
6
42.8
 
 
 
 
 

2/15/00
72
44
5.2
41.4
 
 
 
 
 

2/29/00
284
25.43
7.5
45.5
 
 
 
 
 

3/14/00
86
22
7
44.6
 
 
 
 
 

4/3/00
40
22.4
10
50.0
 
 
 
 
 

4/18/00
76
21
12.5
54.5
 
 
 
 
 

5/1/00
110
24
16
60.8
 
 
 
 
 

5/16/00
1420
17.2
14
57.2
 
 
 
 
 

6/1/00
3450
24
11.8
53.2
 
 
 
 
 

6/13/00
1060
14.6
15.5
59.9
 
 
 
 
 

6/28/00
4900
22.6
17.2
63.0
 
 
 
 
 

7/17/00
800
21.8
17
62.6
 
 
 
 
 

8/1/00
1040
18
19
66.2
 
 
 
 
 

8/14/00
340
10.40
16.00
60.8
 
 
 
 
 

9/7/00
236
13.8
12
53.6
 
 
 
 
 

9/18/00
310
18.4
16.2
61.2
 
 
 
 
 

10/2/00
150
17.6
11.2
52.2
 
 
 
 
 

10/18/00
148
14
13.8
56.8
 
 
 
 
 

11/1/00
830
18
10
50.0
 
 
 
 
 

11/15/00
132
12
5.2
41.4
 
 
 
 
 

11/30/00
56
12
7
44.6
 
 
 
 
 

12/19/00
112
69.6
6.2
43.2
 
 
 
 
 

1/3/01
26
16
6.8
44.2
 
 
 
 
 

1/17/01
44
11.4
4.2
39.6
 
 
 
 
 

1/30/01
20
15.2
5.8
42.4
 
 
 
 
 

2/14/01
50
18.8
5
41.0
 
 
 
 
 

2/28/01
32
27.2
8.5
47.3
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Alpowa #3
482.63
21.48
11.80
52.89
0.25
0.40
0.59
0.08
 

The response should further describe the project’s selection of monitoring approach (tier), for establishing the project's biologically measurable results, and the justification of this selection (see ISRP's general comments on monitoring).

A Tier 3 monitoring program is being used to determine the effects of the management actions associated with the implementation of this no-till direct seed program.  As stated before, it is going to take a period of time before a measurement can be taken to show any direct impacts on the streams from the implementation of this no-till direct seed program. Existing sediments in the streambeds must have time to move out of the system and a large percentage of an entire watershed will have to be under the no-till direct seed program.  Measurements have been taken directly at the no-till fields and show the direct erosion reduction at that point but the measurements in the streams are unable to pick up a measurable difference at this time.  As more and more farmers incorporate this program and smaller sub-basins show an increase in the number of acres going into this program, then direct comparisons will be evident and results measurable.

Over 66% of the farmers in Garfield County have used no-till direct seed to some extent since 1995.  Some have adapted the practice on a large part of their farms but the majority of the farmers have chosen to use it only limited acreage and are using the wait and see approach on how it will work.  Economics is dictating the rate to which farmers are willing to convert to this practice.  Used farm equipment is plentiful and therefore not worth the money that it should be.  To let it set ideal and put added capitol into no-till equipment is not the route that most of the farmers chose.  The availability of rental equipment is increasing and allowing more farmers to be introduced to the concept.  The districts short term goal is to get the remaining 33% of the farmers in Garfield County introduced to the no-till direct seed program and provide the added incentive to keep those other farmers involved and moving forward with more acres of the practice. It has been proven that no-till direct seed practically eliminates erosion.  This is the district’s long-term goal.  In order to reach that goal, the overall benefits of the program must also be reached.  They would include the economic advantage over conventional, carbon reduction and other aspects covered in other portions of this response.  When these facets of the program all mesh together, then we will have reached our long-term goal.  That goal is to implement enough no-till throughout the entire county to protect enough farmland from erosion to the degree that sediment is reduced to a level that will not affect the fish in our streams.  

Constant monitoring of the number and location of the acres implemented will be documented with GIS. Other pertinent information such as costs, soil types, rainfall, fertilizer use, rotations, and soil health will also be entered into this data.  An overall picture will then be available to show what is happening in all aspects of no-till direct seed program and its effect on salmon recovery in the watersheds of Garfield County.

The district will work with other conservation districts throughout the state to incorporate information gathered from all the districts in their monitoring programs and other studies.  The districts will then work towards the ability to present a united wide based synopsis of how no-till direct seed is improving salmon habitat and aiding in the salmon recovery effort. 

