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P REFACE
This report has been prepared to present the results of the road erosion surveys and
analysis outlined as part of the Protect and Restore the Big Canyon Creek Watershed
project as detailed in the CY2003 Statement of Work (SOW). As part of the Northwest
Power Planning Council‟s Columbia Basin Fish and Wildlife Program (FWP), this project
is one of Bonneville Power Administration‟s (BPA) many efforts at off-site mitigation for
damage to salmon and steelhead runs, their migration, and wildlife habitat caused by
the construction and operation of federal hydroelectric dams on the Columbia River and
its tributaries.
The restoration and protection of the Big Canyon Creek watershed follows the
watershed restoration approach mandated by the Department of Fisheries Resource
(DFRM) Watershed Division. Nez Perce Tribe DFRM Watershed Division‟s vision
focuses on protecting, restoring, and enhancing watersheds and treaty resources within
the ceded territory of the Nez Perce Tribe under the Treaty of 1855 with the United
States Federal Government. The program uses a holistic approach, which
encompasses entire watersheds, ridge top to ridge top, emphasizing all cultural
aspects. We strive toward maximizing historic ecosystem productive health, for the
restoration of anadromous and resident fish populations.
The document begins with the project goal followed by the location of the project,
background, summary of the problem and summary of approach to addressing the
problem. Next in the document is the work to be performed that includes only the
specific project objectives addressed in this report, following is a description of the
methods used to complete the assigned tasks, a presentation of the results, and a
discussion of these results and future management goals based on these results. If
more detailed information about this project is needed, contact the project manager.
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Introduction
Big Canyon Creek Watershed has a long history of development. Problems are evident
within the entire watershed with few unaffected reaches and these need addressed in
order to provide the habitat necessary to successfully rehabilitate Big Canyon Creek.
For example, historical records indicate there are approximately 193 miles of roads
within the watershed including 10 miles of hard surface roads, 80 miles of hard or
improved gravel roads, and 103 miles of other roads including unsurfaced dirt roads. It
has been estimated that 12 tons/acre/year of sediment at a 60% sediment delivery ratio
is contributed from unsurfaced, unmaintained roads within the system (NPSWCD,
1995).
Sediment loading to streams and other water bodies has lead to wide spread
degradation of water quality and aquatic habitat in Idaho and across the United States.
Over the last 10 years there has been an increased emphasis on improving water
quality by the Environmental Protection Agency (EPA). In Idaho alone more than 800
water bodies have been identified to be in violation of their beneficial uses according to
the Clean Water Act. In forested watersheds, road erosion can provide a large portion
of the total sediment load to streams.
Studies have shown that sediment production from logging roads and the effect of the
resulting sediment in streams has had a negative impact on salmonid spawning
success. Lowered salmonid production has been shown, specifically on how logging
roads sediment affect the composition of spawning gravels and how the resulting
lowered survival to emergence affects the production of salmon for a large river system.
Logging roads have been demonstrated to be large contributors of fine sediments to
spawning gravels and cause lower spawning success and recruitment rates
(Cederholm, Reid, and Salo, 1980). In the Pacific Northwest, the two main processes
that contribute to sediment production are mass failure and surface erosion from forest
roads (Fredrickson, 1970; Reid and Dunne, 1984), in fact, it has been shown that in
some cases as much as 40 percent of the sediment produced in a watershed was
derived from logging roads (Reid, 1980; Kahklen, 2001).

Objective
This specific work is a subset of an overall plan as set forth in the Protect and Restore
the Big Canyon Creek Watershed Project (CY 2003, 2004, 2005 SOW). As part of the
Northwest Power Planning Council‟s Columbia Basin Fish and Wildlife Program, this
project is one of Bonneville Power Administration‟s many efforts at off-site mitigation for
damage for damage to salmon and steelhead runs, their mitigation and wildlife habitat
caused by the construction and operation of federal hydroelectric dams on the Columbia
and its tributaries. This plan is broken down into several sub-goals, one of which forms
the objectives for this project.
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The purpose of this project includes three key objectives in an effort to reduce aquatic
habitat degradation caused by roads on Nez Perce tribal lands:
1) Complete surveys and data collection for all roads on tribal lands in the
watershed;
2) Organize and analyze the data for sediment detachment and delivery;
3) and to identify and prioritize the problem areas for further treatment.

Study Area
LOCATION OF PROJECT
The project area is within the boundaries of the Big Canyon Creek Watershed.
Approximately 30 miles above the confluence of the Snake and Clearwater Rivers at
Lewiston Idaho, Big Canyon Creek empties out into the Clearwater River. It flows for
almost 30 miles within the Nez Perce Reservation (Kucera and Johnson, 1983). Little
Canyon Creek is the major tributary and flows about 18 miles where it discharges into
Big Canyon Creek, 2.3 miles from the mouth. The watershed drains approximately 227
square miles and many smaller streams and intermittent tributaries flow into the Big
Canyon system throughout its length (Figure 1). Watershed characteristics for Big
Canyon Creek are listed in Table 1. The watershed geology is described as Columbia
River basalt and is characterized by rolling plains dissected by stream valleys and
extreme fluctuations in stream flow. Soils in the area are generally a volcanic ash layer
deposited over a weakly developed silt loam to silt clay subsoil. Most of the land is
used for agriculture, with dry land grains and cattle as the most important products.

Table 1: Big Canyon Creek Watershed Characteristics.
Attribute
4th
145,300
4,245
994
3,251
32

Order
Area (Acres)
Maximum Elevation (ft)
Minimum Elevation (ft)
Relief (ft)
Main channel Length (mi)

Climate in the watershed originates from warm, moist air masses from the Pacific. The
temperature ranges from in excess of 90oF in the lower elevations in the summer to
below freezing in the higher elevations in the winter. Precipitation ranges from an
annual average of 18 inches at Big Canyon to more than 26 inches at the higher
elevations. The landownership is mixed with private, tribal, federal, and state entities as
significant owners (Table 2). For the purpose of this report, the study area is limited to
roads on tribal lands.
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Figure 1: Big Canyon Creek Watershed
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Table 2: Big Canyon Creek Watershed Ownership.
Ownership
Private
Nez Perce Tribe
BLM
State Lands
Water
Total

Acres
123,500
13,000
5,800
2,900
100
143,500

Percentage (%)
85
9
4
2
0
100

BACKGROUND
Fish
Local oral histories from Nez Perce Tribal members document the region‟s once
significant salmon runs. Like in many anadromous streams in the Columbia River
Basin, salmon and steelhead populations have declined significantly from historic levels.
It is believed that degraded spawning and rearing habitat within these streams has
contributed significantly to these declines. The results are high mortality of eggs,
larvae, and juveniles and the streams are less able to support adult (resident) and
juvenile rainbow, and most other fish species.
In 2003 and 2004, staff from the Nez Perce Tribe Department of Fisheries Resources
Management conducted surveys on Big Canyon Creek and its primary tributary, Little
Canyon Creek, and identified a total of eleven fish species. Anadromous species
included wild A-run steelhead (Oncorhynchus mykiss), reintroduced Coho salmon and
Chinook salmon (Oncorhynchus tshawytscha). In addition to resident rainbow trout
(Oncorhynchus mykiss) other species noted in the surveys were dace (Rhinichthys
spp.) and sculpin (Cottus spp.) as well as suckers (Catostomus spp.), northern
pikeminnow (Ptychocheilus oregonensis), chiselmouth (Acrocheilus alutaceus), redside
shiner (Richardsonius balteatus), pumpkinseed (Lepomis gibbosus) and smallmouth
bass (Micropterus dolomieui).
Big Canyon Creek and its major tributaries are all very important habitat for Snake River
Basin steelhead, which the National Marine Fisheries Service (NMFS) listed as
Threatened under the ESA (February 5, 1999, 56 FR 5740). Although not within the
designated critical habitat for salmon, land management activities within the project
watershed influence the quality of aquatic resources downstream such as spawning
grounds for Snake River fall Chinook salmon in the main stem Clearwater River (listed
as Threatened December 28, 1993, 58 FR 68543).
Within the watershed, both anadromous and resident fisheries habitats were adversely
affected by past land management practices. Legacies from past land management
may preclude full recovery if a passive approach to recovery is used.
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Roads
The types and densities of road construction are dependent on the predominant land
use in the area (Figure 2). The northern portion of the basin is lower in elevation and
the roads are typically improved, surfaced county and private roads for forest and
access uses. In the southern area of the watershed elevations are higher and land use
is both heavily agricultural and forested lands with logging activities. Roads in this area
are characterized as a mix of unimproved, native surfaced roads with some improved,
surfaced roads. Road densities in this area where logging roads dominate commonly
exceed 3 miles/square mile and often exceed 5 miles/square mile (Clearwater Subbasin
Management Plan, 2002).

5

Figure 2: Big Canyon Creek Watershed Road Network
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Methods
The tools available to estimate sediment yield from human-caused land use changes
from natural conditions to agricultural and managed forested areas include such models
as the Revised Universal Soil Loss Equation (RUSLE), the Distributed Hydrology Soil
Vegetation Model (DHSVM), and the Water Erosion Prediction Project (WEPP). A
review of these and other models led to the selection of the WEPP model for use on this
project because it is aimed at the field user, is processed based, and has additional
computational and input features. In addition, it is a regionally derived model that was
developed in our area and has been used in nearby watersheds to predict road
produced sediment.
THE WEPP MODEL
Research on the sediment production and delivery from unpaved roads has lead to the
development and application of the Water Erosion Prediction Project model to forest
roads (Elliot and Hall, 1997). The USDA-Water Erosion Protection Project (WEPP;
Flannigan and Livingston, 1995; Flanagan and Nearing, 1995) is a computer program
based on the use of physical properties to simulate the detachment, transportation, and
deposition of sediment by surface runoff. WEPP simulates residue decomposition,
plant growth, soil consolidation, infiltration, and tracks soil water content through the use
of daily weather data.
In this study we used the hillslope version of the WEPP model, following the strategy of
the WEPP:Road model, to simulate the detachment, transport, and delivery of sediment
from each road segment to a concentrated flow channel. In the WEPP: Road model
approach, surface runoff generated from a road surface can be routed to a ditch, over a
fillslope, and through a forested buffer. Physical characteristics of each road were
assigned using detailed GPS-assisted road surveys.
The methodology for the process was developed from, and is similar to, previous efforts
in other watersheds, most notably work done in the South Fork of the Clearwater River
drainage (Boll, Brooks, and Traeumer, 2002). A detailed description of the methods
and the process of analyzing the data can be found in a presentation made at the
Pacific Northwest ASAE meeting held in September of 2003 (Brooks, Boll, and Elliot,
2003).
Hillslope Version of WEPP
The WEPP hillslope analysis simulates water flow through a series of overland flow
elements (OFEs). OFEs can be thought of as specific divisions of the hillslope that
have similar soils and vegetation. The assumption is that all of the eroded sediment
and runoff leaving a particular OFE is routed downhill to the next OFE. The hillslope
version uses four input data files, one each for plant/management characteristics, soil,
climate, and slope. Specific management types and plant growth properties are found
in the plant/management file, the soil file defines the texture, size, and hydrologic
characteristics of the soils in each OFE, daily weather data for the specified period is
found in the climate file, and the slope file describes the topography of the OFE. One of
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the most common forest road conditions leading to sedimentation of streams is shown
in Figure 3, where a forest road experiences erosion between cross drains (Elliot et al.,
2000). The runoff from the cross drain is routed over the fill slope and across a buffer
area to the stream.

Figure 3: Relationship of Road, Fillslope, Forest Buffer and Stream for the WEPP:
Road

WEPP:Road
The WEPP:Road interface (Elliot et al., 2000) runs the WEPP hillslope version
mentioned above using template file to fix input parameters based on soil type, road
design and road maintenance. Three OFEs make up the “hillslope” in WEPP:Road the
road surface, the fillslope, and the forested buffer. Current WEPP applications are
limited to unpaved roads, only.
DATA COLLECTION
A hand-held Trimble GeoXM™, from the GeoExplorer® CE series, handheld GPS unit
was used to collect road attribute data. The road network was broken down into “break
points” and “road characteristic points”. Physical features of the road, fill, and buffer
were linked to each point through a data dictionary file in the GPS unit. See Appendix A
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for a complete glossary of terms and Appendix B for the Data Dictionary used for the
project.
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Figure 4: Conceptual Model of a Road Network
Break points consisted of “high points” and “delivery points” (Figure 4). High points are
locations on the road where water diverges into two distinct directions. Delivery points
are locations on the road network where water leaves the road prism (i.e. culverts,
cross-drains, Kelly humps, water bars, or low points in the road). As described in the
following section, these break points were used in the GIS to break up existing road
coverages into road segments. Each delivery point also served to record physical
features required in the WEPP model. These features include the fillslope gradient,
length, and percent cover, as well as the forest buffer gradient and length.
GIS ANALYSIS
The raw WEPP:Road data was compiled and differentially corrected using the Trimble
software in preparation for analysis. In addition, a two stage effort was made to insure
the completeness of the road layer used for the GIS analysis. The existing road layer
was modified by both GPS update and manually digitizing of existing roads. Field crews
physically traversed the road network in target areas developing a GPS location for all
roads which were subsequently added to the road existing road layer. In addition office
remote sensing personnel directly digitized additional roads into the road layer utilizing
recent orthophotos. The GPS road survey data was then transmitted to the University
of Idaho for GIS analysis.
By taking advantage of the tools available in GIS software, large batch files can be
created to simulate many road segments in a relatively short time period. At this time,
9

the pre- and post-processing steps in the GIS require an advanced user and have not
been developed for wide-spread use. Subsequently, the GIS analysis work was
contracted out to the Department of Biological and Agricultural Engineering at the
University of Idaho where the analysis was completed in a manner similar to other
previous WEPP projects (Boll, Brooks, and Traeumer, 2002) (Brooks, Boll, and Elliot,
2003).
This final data as received from the University of Idaho was analyzed, reviewed, and
formatted upon completion. The delivery point data was reviewed by field crews to
assess the quality of the data and perform checks on the inputs of selected points for
obviously out of range delivery point values and data entry errors. In the process of
reviewing the data for data entry errors as described above, a small number (9 in total)
of data points (of the over 400 recorded in the survey) were identified as having data
entry errors. The majority of these errors resulted from designating a delivery point as
„delivery to a buffer‟ without logging a corresponding buffer length. The options for
correcting these errors were to re-run the data or to discard these delivery points and
their accompanying miles of road from analysis. Time and budget constraints
prevented re-running the data through the model, thus the data from these delivery
points were discarded to assure the validity of the overall results. The resulting WEPP
data set was then formatted for further presentation and analysis.
POST ANALYSIS FORMATTING
The final product of the analysis results in soil detachment and delivery predictions by
delivery point and road segment. The resultant predictions were obtained from the
University of Idaho and re-categorized prior to assessing priorities for treatment.
Individual road segments and delivery points were merged together to form continuous
road sections that extend from one road junction to the next. These road sections form
practical and logistical units that make the analysis process more efficient and
meaningful when looking at the road network as a whole. The road segments which
extend from tribal lands onto other lands and those that continue out of the Big Canyon
Creek watershed require additional formatting. These combined road segments were
clipped in the GIS layer at the boundary of the tribal lands and the watershed to obtain a
true picture of delivery only for roads and delivery points on Nez Perce Tribal lands
inside the watershed boundary. The resulting maps can be used to accumulate the
total contribution of sediment by road erosion for each delivery point, road segment, and
road section.

Results
We present the results from the WEPP model using GIS maps and tables. All input
maps and numeric results are provided in the body of the report in addition to qualitative
results to be used as management tools in assessing future management options.
Nez Perce Tribal GIS data indicates that there are over 407 miles of road in the Big
Canyon Creek watershed. Approximately 58.8 miles of roads in the watershed are on
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Nez Perce tribal properties in three major ownership categories (Individual Trust
Allotment, Tribal Fee, and Tribal Trust lands). The WEPP survey covered just over 43
miles of road on Nez Perce Tribal lands in the watershed. Roads not surveyed include
paved roads, gated roads, roads inaccessible due to snow, and roads recently
discovered during field work and added to the GIS road network layer, but all roads on
Tribal lands will later be included during the transportation planning process. Table 3
summarizes the simulation results from the WEPP model on tribal lands in the
watershed. This accounts for 10.6% of all the roads in the Big Canyon Creek
watershed and 73.2% of all the roads on NPT lands in the watershed.
Table 3: Summary of the Road Attributes, Soil Detachment and Delivery Points for
Roads on Tribal Lands in the Big Canyon Creek Watershed.
Attribute
Total Road Length Surveyed (mi.)
Total Road Length on NPT lands (mi.)
Percent of Roads on NPT Lands Surveyed
Total Number of Road Segments
Total Number of Road Sections
Total Number of Delivery Points

43.05
58.84
73.2%
488
153
236

Table 4 is a summary of the resultant total detachment and delivery predicted by the
WEPP model. Total annual delivery of sediment resulting from roads on tribal lands to
the streams in the Big Canyon watershed is estimated to be 217.70 tons for those roads
surveyed.
Table 4: Summary of the Annual Soil Detachment and Delivery from Roads on Tribal
Lands in the Big Canyon Watershed.
Attribute
Total Detachment (tons)
Mean Detachment (tons/mile)
Range of Detachment (tons/mile)
Total Delivery (tons)
Mean Delivery (tons/mile)
Range of Delivery (tons/mile)
Mean Percent Delivery**

464.53
12.87
0.01-28.99
217.70
5.72
0-22.05
46.9%

**This Mean Percent Delivery is the total delivery divided by the total detachment for roads on tribal lands.

The sediment data in the following figures has been grouped and color coded for easy
graphical interpretation. In the next three figures, the range of possible values for the
road segments is divided into 5 like-sized intervals. Figure 5 shows the sediment
detachment from each road segment in tons per mile. Sediment detachment is a
measure of the amount of soil that is actually detached from the road prism; it becomes
mobile and is transported off of the road. Figure 6 shows the sediment annual delivery
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from each road segment to the nearest stream or concentrated flow path in tons per
mile. Sediment delivery is the amount of the transported mobile sediment originating
from the road prism that is not filtered out by the buffer zone and is actually delivered to
the nearest stream, thus entering the water transport system. It is this material which
actually reaches the stream that causes the negative affects on fish habitat and the
riparian area mention earlier. The percent of the soil detached and delivered to a
stream for each road section in shown in the final figure (Figure 7). Road segments in
the lowest category show the least sediment, contributing between 0% and 20% of the
maximum predicted sediment value in the watershed. The next category is all
segments showing between 21% and 40% of the maximum value, and correspondingly
up to the fifth category which shows all road segments contributing between 81% and
100% of the maximum value observed in the watershed.
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Figure 5: Average Annual Sediment Detachment for Road Sections on Tribal Lands in
Tons/Mile
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Figure 6: Average Annual Sediment Delivery for Roads on Tribal Lands in Tons/Mile
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Figure 7: Average Annual Percent Sediment Delivery to Streams for Roads on Tribal
Lands

15

Discussion
SUMMARY
The survey and assessment covered 43.05 miles of non-paved roads on Nez Perce
Tribal lands in the Big Canyon Creek watershed. Based on the current road network
data available on the tribal graphic information system, this represents a substantial
portion (73.2%) of the roads on tribal lands but is only a small portion (10.6%) of the
entire road network in the drainage. We can use the values developed from this survey
to estimate values for road caused erosion on all tribal lands and for the watershed
based on the above percentage for the roads in the watershed. In using this data, it
should cautioned that extrapolations such as these tend to loose accuracy based on
how well the modeled area approximates the conditions of the large area to be
assessed. Table 5 shows that total delivery as estimated by the WEPP model for all
tribal roads surveyed (column 1), and then uses this data to make an estimate for all
roads on tribal lands (column 2) and then for all roads in the watershed (column 3).

Table 5: Detachment and Delivery Values Extrapolated to the Entire Big Canyon Creek
Watershed

Attribute
Road Length (mi.)
Total Detachment (tons)
Total Delivery (tons)

(1)
NPT Roads
Surveyed

(2)
ESTIMATED
All NPT Roads

43.05
464.53
217.70

58.80
634.48
297.35

(3)
ESTIMATED
All Roads in the
Watershed
407.00
4,391.72
2,058.16

As stated earlier, roads in the northern part of the watershed tend, by their use and
design, to be wider, flatter, unpaved gravel roads, with shorter buffer lengths than the
primarily narrower forested dirt roads found in the south. As a result, sediment
detachment was higher than the forested roads and the percent delivery was larger.
Nearly 53% of the surveyed miles in the watershed on tribal lands are roads greater
than 15 feet in width, yet over 72 percent of the total annual road derived sediment
delivered to the streams is coming from these wider, primarily publicly owned low
density improved gravel roads that traverse through or are adjacent to Nez Perce Tribal
lands. This is shown in Table 6.
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Table 6: Comparison of Narrower Forested Roads and Wider Non-Forested Roads on
Tribal Lands in the Big Canyon Watershed
Attribute

Forested Roads less
than 15 ft. wide

Non-forested Roads 15
ft. wide or Greater

72
14.52
33.7%
5.0%
12.76
139.84
12.33
60.61
4.51
43.3%

81
28.53
66.3%
6.3%
18.1
324.68
13.35
157.09
6.79
48.4%

Number of Segments
Road Length (mi.)
Percent of Roads Surveyed
Mean Road Slope (%)
Mean Road Width (%)
Total Detachment (tons)
Mean Detachment (tons/mile)
Total Delivery (tons)
Mean Delivery (tons/mile)
Mean Percent Delivery**

**This mean percent delivery is the total detachment divided by the total delivery for roads on tribal lands in the
watershed.

MASS WASTING
The WEPP:Road model does not consider the affects of mass wasting sites in
predicting erosion from forest roads. In steep mountainous terrain, a large majority of
sediment delivered can be due to land slides and bank failures from cut slopes
(McClelland et al. 1999). In the Big Canyon watershed, the field crews observed no
mass wasting sites on roads on tribal lands.

FUTURE MANAGEMENT ACTIVITIES
The TMDL Process
The NPT is currently monitoring the entire watershed and working through the TMDL
process of inventorying and analyzing pollutants. Several streams in the Big Canyon
watershed have been determined to be water quality limited, caused in part, by
sediment. These are shown below along with the due date for completion of the TMDL
process:
Big Canyon Creek, 2006, listed for sediment from 6 Mile Canyon to Clearwater River
Long Hollow Creek, no schedule, listed for sediment
Holes Creek, 2006, listed for Sediment
Sixmile Creek, 2006, listed for sediment
Little Canyon Creek, no schedule
This WEPP survey is an integral part of the process. The results of this survey will be
used to identify road-caused pollution from roads on Nez Perce tribal lands. Other NPT
WEPP surveys are underway for all other roads in the watershed by the Nez Perce
Tribe‟s Land Services Department. Once completed, these results will be used to
17

formulate an overall total estimate of erosion caused by all roads in the watershed. The
road-caused pollution estimates will be analyzed along with other pollutant sources
(stream bank erosion, mass wasting, agricultural, livestock grazing, etc.) as we go
through the TMDL process to arrive at a strategy to reduce pollution and assess
progress in the watershed.
Transportation Planning and Road Obliteration
The third key objective of this project is to identify and prioritize the problem areas for
further treatment. Nationwide, road obliteration is now being implemented to achieve
watershed erosion reduction and mitigate the impacts on habitat of endangered fish
species on both private and public lands (Switalski et al., 2004). Reduction in road
densities will eliminate sections of roads and should be guided by prioritizing roads that
create the most sediment delivery to streams and by striving to increase the separation
(buffer length) between roads and streams (Schiess et al, 2000). Preferred road
locations are along ridge tops. Valley bottom roads along streams are targeted for
obliteration as much as possible. The Columbia River Inter-Tribal Fish Commission
recommends decreasing road mileage in managed watersheds and improving drainage
and decreasing sediment delivery from roads that will not be obliterated. In addition,
they recommend deferring construction of new roads and to continue to upgrade and
obliterate existing roads to improve fish habitat (CRITFC, 1995).
The establishment of target road densities can be accomplished through analysis of
other regional efforts to improve fisheries habitat. Adjacent federal agencies
(Cottonwood BLM, Clearwater National Forest, and Nez Perce National Forest) use
road density targets as part of their assessment of watershed conditions for Biological
Assessments for ESA consultations. They have established three indicator classes as
shown in Table 7.
Table 7: Matrix of Pathways and Indicators of Watershed Condition for Chinook,
Steelhead, and Bull Trout. Local Adaptation for the Clearwater Basin and Lower
Salmon1. Revised: 3/9/98
Pathway

Indicators

High2

Moderate2

Low2

Watershed Condition

Watershed Road
Density
Streamside Road
Density
Landslide Prone
Road Density

<1 mi./sq. mi.

1-3 mi./sq. mi.

>3 mi./sq. mi.

<1 mi./sq. mi.

1-2 mi./sq. mi.

>2 mi./sq. mi.

<1 mi./sq. mi.

1-2 mi./sq. mi.

>2 mi./sq. mi.

1

Local adaptation of Making Endangered Species Act Determination of Effect for Individual or Grouped Actions at the Watershed
Scale, National Marine Fisheries Service, Environmental and Technical Services Division, Habitat Conservation Branch, August
1996. Local adaptation and use by Cottonwood BLM, Clearwater NF, and Nez Perce NF, November 1997, through level 1
streamlining process.
2
Indicators of high, moderate, and low habitat condition.

The Nez Perce Tribe Department of Fisheries Resource Management Watershed
Division has adopted the goal for road density on tribal lands of 1 mile of road/square
mile of land to provide for a High Habitat Condition in their watershed areas. A High
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Habitat Condition provides high water quality and high quality fishery and wildlife
habitats. The current road density on all tribal lands within the Big Canyon Watershed
is 2.81 miles/square mile.
Starting in the year 2004, the DFRM Watershed Division began work to complete a
comprehensive transportation plan for tribal lands in the watershed. A key component
of this plan is to identify roads that are no longer needed and continue through with a
plan of obliterating these roads as funding becomes available. The prioritization of
roads to obliterate is quite complex and takes into account not only road use and land
management needs, but ecologic, economic, and cultural impacts. As the Nez Perce
Tribe continues with this process, it requires the involvement and concurrence of a wide
variety of tribal disciplines including Fisheries, Forestry, Land Services, Water
Resources, Cultural Resources, Fire Management and the tribal public. No defined
process for reaching this decision exists and this survey serves to improve the
prioritization process by providing a means to quantifiably and objectively compare
suggested road segments based on their contribution of sediment to the stream. In the
next section, we will use the predicted erosion data to look at specific tribal land areas
of the Big Canyon Creek Watershed and establish priorities to begin the process of
putting together a road obliteration plan.
Road Obliteration Priorities
A first look at the roads in the entire watershed reveals that a substantial majority of the
roads are publicly owned, light duty graveled roads, with some additional paved roads
and highways (see Figure 2). Over 328 miles (80.6 percent) of the total 407 miles of
road network in the watershed are either primary highways, secondary highways, or
light duty county roads. This reduces the available candidates for obliteration
consideration to unimproved roads that are on tribal lands. Of the 58.8 miles of road on
Nez Perce tribal lands, a total 34.3 miles are unimproved roads. As shown in Figure 8
below, there are two areas of tribal forest reserves in the watershed that demonstrate
this, the Cold Springs Reserve and the Talmaks Reserve. The roads in these areas
were observed to be relatively narrow, unsurfaced ridge top roads originally built for
timber management. Areas of severe surface rutting were observed suggesting that
increased maintenance and/or surfacing or seasonal road closures would serve to
reduce erosion and sediment delivery to the stream.
The WEPP model identifies both areas as relatively high in both detachment and
delivery in the watershed. This is characterized by viewing Figure 5 for detachment and
Figure 6 for delivery. Virtually all of the road segments that had sediment detachments
of 39 tons per mile annually or greater, thus falling into the top 60% of the values, are in
these two reserves. Delivery data shown in Figure 6 also reflects the same pattern. A
review of Figure 7, Percent Delivery, continues with the same pattern, although
somewhat less definitively with higher percentage of the worst offenders being spread
throughout tribal lands in the watershed. Looking at all three figures, it is clear that a
higher percentage of the worst offenders in all categories occur in these two areas and
along with the above mention ownership issues, warrant planned actions in these areas.
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Figure 8: Big Canyon Forest Reserves Identified as Priorities for Road Obliteration
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The majority of the road segments in these target areas show annual delivery rates of
between 0.00 and 20.00 tons per mile (see Figure 9). Six segments in the Cold Springs
Reserve show erosion above these levels ranging from 20.01 to 40.00 tons per mile
with a 0.1 mile segment showing the largest value estimated of 96.92 tons per mile.
Prioritization within these areas using only the WEPP delivery or detachment data
becomes problematic because of the similar delivery rates, though the “higher offender”
road segments are obvious candidates for obliteration. Another priority will be to
eliminate those road segments adjacent to the stream.
What are especially apparent following the field survey of the roads in these areas,
however, are the road densities that exist. The road density of those roads surveyed
within the Talmaks Reserve exceeds 6.5 miles of road per square mile of land, by far
the worst road density in the entire watershed. The road density within the Cold Springs
Reserve for those roads surveyed is 2.33 miles of road per square mile of land.
Additional roads are known to exist in both reserves and will be surveyed at a later date
and prior to completion of the Transportation Planning process. The percent delivery
values (Figure 9) show greater variability in this area, with road segments in the Cold
Springs reserve showing higher mean values in relation to the remainder of the
watershed. This only reinforces the need to take action within this block of tribal
ownership. Additional roads are known to exist in both reserves and will be surveyed at
a later date and prior to completion of the Transportation Planning process.
As a result, the transportation planning process will focus on making decisions to
achieve the “High Habitat Condition” goal of <1mile/square mile for Watershed Road
Density (Table 7). These decisions should address every road along a stream, every
unneeded road producing sediment, heavily rutted roads used for “mud running” and
include consideration for current and future road needs.

21

Figure 9: Cold Springs and Talmaks Reserve Areas Average Annual Sediment Delivery
for Roads on Tribal Lands in Tons/Mile
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Figure 10 below shows the existing road network in the Cold Springs and Talmaks
reserve areas. A total of 19.51 miles of roads were surveyed in these areas. These
roads show an annual detachment of 199.78 tons and contribute an estimated 87.73
tons of sediment annually to the streams. On a percentage basis, the roads in these
areas are 45.3% of the total roads surveyed on tribal lands in the watershed. These
show a total of 43% of the total estimated sediment detachment and 40.3% of the total
estimated sediment delivered to the streams from roads surveyed on tribal lands in the
watershed.
Initial consideration is to select roads to obliterate on tribal lands in the Big Canyon
Creek Watershed that will reduce the amount of sediment reaching the streams. This
will begin the process of lowering road densities and reducing erosion in the watershed.
As discussed earlier, public ownership issues would dictate that the initial project would
most likely occur in tribal forest reserve areas, though future projects will consider roads
of other ownerships. The WEPP survey process did not pinpoint obvious candidates for
consideration; however, future road needs for forest management on tribal lands will
undoubtedly influence the priorities for road obliteration. Regardless of the roads
selected for obliteration in this area and as an example, if 5 miles of road were
obliterated, it would, on average, result in an annual detached sediment reduction of 64
tons and an annual reduction of 26 tons of sediment delivered to the streams. This
example project would reduce the overall sediment production on tribal lands within the
watershed by 14% and overall sediment delivery by 12%.
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Figure 10: Cold Springs and Talmaks Reserve Area Road Network
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Cold Springs and Talmaks Reserves Transportation Plans
The goal in proposing these plan projects is to reduce the number of roads in the area
to achieve the following benefits:









reduce the amount of surface erosion from roads and fills
reduce the amount of sediment reaching the streams
reduce the risk for mass failures and land slides
restore natural drainage patterns in the watershed
increase wildlife habitat
reduce road maintenance costs
improve efforts of funding for on-going maintenance of remaining roads
concentrate enforcement efforts and reduce enforcement costs

There is a total of 19.51 miles of tribal forest roads that were surveyed in the two
reserves. This results in an overall road density of 4.421 miles of road per square mile
of land. Since the initial survey, additional roads have been identified for surveying.
The existing transportation system will be analyzed in an effort to reduce road densities
to a more environmentally acceptable level while considering many other complicating
factors. In addition, this analysis will recognize the need for the Nez Perce Tribe to
manage the land for silva culture operations and logging production, with access and
skidding distance being the prime factors of consideration. Consideration will also given
to preserving the resource by providing access to the areas for fire protection and for
the cultural and recreational values of the land to tribal members by providing access to
the area for hunting, fishing, and cultural activities.
The existing road densities in the two reserves of 4.421 mi. /sq. mi. is significantly
higher than the recommended values shown in Table 7. The DFRM Watershed Division
recommends working towards reducing road densities on tribal ownership, with the
eventual goal being less than 1 mile of road per square mile of tribal land. The
proposed plan is to reduce the road densities by obliterating forest roads in a systematic
fashion over several years and leaving a remaining road network that meets the needs
of all managing departments and tribal members. While initial work may not achieve the
recommended density goal, it is intended to begin the move towards improvement for
the watershed and still provide adequate access to the block once obliteration work is
completed.
A positive step to improving the fish habitat in the Big Canyon Creek watershed will be
to develop and reach consensus on an adequate and efficient transportation plan that
serves the needs of all affected departments and tribal members. Once this plan is
approved, a systematic road decommissioning program can be put in place to remove
existing roads to achieve the initial goal. The initial goal will be to begin road
obliteration projects in 2006, and that this will begin a process of annual projects over
several years, as funding sources become available, until roads densities are brought to
a level providing a High Habitat condition throughout the watershed.
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Talmaks Reserve Transportation Plan
The Talmaks Reserve consists of one large continuous block of tribal ownership of tribal
trust lands with only about 1/3 of its land inside the Big Canyon Watershed (Figure 1A).
For the purpose of this project, this transportation plan includes only the northern-most
section of land, most of which is within the Big Canyon Watershed.
The block within the Big Canyon Watershed is 1.012 square miles (647.14 acres) in
area and comprises the headwaters of Cold Springs Creek, a major tributary of Big
Canyon Creek. Much of the ownership is former Potlatch Corporation lands and all of
the area has been heavily logged and roaded over in past decades. There are a total of
7.475 miles of forest roads in the block.
This results in an overall road density of 7.387 miles of road per square mile of land.
Many of the existing roads in the block are rutted by full size vehicles and indicate
heavy use during wet weather, perhaps for recreational 4 wheeling (Figure 2A).
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Figure 1A: Talmaks Area Roads
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Figure 2A: Typical Talmaks Road

Road failures and surface erosion from roads can contribute catastrophic and chronic
amounts of sediment to streams, filling in pools and reducing habitat complexity. The
Watershed Division has performed an extensive survey of the erosion potential from
roads in the Talmaks block to aid in prioritizing the removal of roads, preliminary
estimates from this survey show that 11.903 tons of sediment are delivered annually
from roads to streams in the area. The existing transportation system (Figure 3A) was
analyzed in an effort to reduce road densities to an environmentally acceptable level
while considering many other complicating factors. In addition, this analysis recognized
the need for the Tribe to manage the land for silvacultural operations and logging
production with access and skidding distance being the prime factors of consideration
(WSU, 1996). Consideration was also given to preserving the resource by providing
access to the area for fire protection and to the recreational value of the land to tribal
members by providing access to the area for hunting, gathering, and other recreational
and cultural activities.
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Figure 3A - Existing Roads in the Talmaks Reserve, North Section
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The Nez Perce Tribe DRFM-Watershed Division recommends working towards
reducing road densities on tribal ownership with the eventual goal to achieve less than 1
mile of road per square mile in the forested areas. The proposed plan is to reduce the
road densities by obliterating selected roads leaving the remaining road network shown
in Figure 4A, which consists of 1.398 miles of. The resultant overall road density is
1.381 mi./sq. mi. While this density is still not down to the recommended goals, it is a
giant stride towards improvement and still provides adequate access to the block.
A positive step to improving the fish habitat in the watershed is to develop and agree on
an adequate and efficient transportation plan the serves the needs of all affect parties
and tribal members. Once this plan is approved a systematic road decommissioning
program can be put in to place to slowly remove the existing roads to achieve the plan.
Removal of 6.077 miles of road and the predicted annual delivery of 7.388 tons of
sediment would be an extended process taking several years to complete, with funding
available to begin obliteration in 2006.
An alternative proposal would be to include an additional 0.638 miles of roads in the
northern portion of the reserve area, allowing for better access (Figure 5A).
The DFRM – Watershed Divisions recommends adoption of this transportation plan and
beginning the process to reduce the number of unnecessary roads overbuilt by logging
operations in the past decades. Adoption of this plan has several pluses: elimination of
proven erosion sources, improvement of fish habitat, reduction of landslides and road
failures, reductions in the number of miles of road maintenance, and an increase in
acreage available for timber production and wildlife habitat. In addition, the proposed
transportation plan retains the main thoroughfare in the block which travels between the
Mud Springs area to the northwest and the Talmaks Camp Grounds to the south.
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Figure 4A: Proposed Roads in the Talmaks Reserve, North Section
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Figure 5A: Proposed Roads in the Talmaks Reserve, North Section
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Cold Springs Reserve Transportation Plan
As part of DFRM-Watershed‟s objectives to enhance and protect fish habitat, we
propose a transportation plan for the Cold Springs Reserve block of tribal ownership
within the Big Canyon Watershed.
The Cold Springs Reserve consists of a large contiguous block of tribal trust lands in the
southwest corner of the Big Canyon Watershed (Figure 1B). Seven Big Canyon Creek
tributaries, including Cold Springs Creek, pass through this block of land as does Big
Canyon Creek.
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Figure 1B: Big Canyon Creek Watershed
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The Cold Springs Reserve is 7.861 square miles (5,031.074 acres) in area. Much of the
ownership is former Potlatch Corporation lands and all of the area has been heavily
logged and roaded over in past decades. Following a WEPP field survey of all
remaining and new roads in the Cold Springs Reserve, there are a total of 29.3703
miles of unimproved forest and improved low density county/highway district roads in
the block (Figure 2B). This results in an overall road density of 3.736 miles of road per
square mile of land.
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Figure 2B: Existing Roads in the Cold Springs Reserve
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Some of the existing unimproved roads in the block are rutted by full size vehicles and
indicate heavy use during wet weather, perhaps for recreational 4-wheeling (see Figure
3B). Other unimproved roads are commonly grown over and show very little sign of
use. The low density roads in the block consist of 1.8076 miles of the paved GiffordReubens road and 6.1391 miles of gravel roads under highway district jurisdiction.

Figure 3B: Typical Cold Springs Area Road

Road failures and surface erosion from roads can contribute catastrophic and chronic
amounts of sediment to streams, filling in pools and reducing habitat complexity. The
Watershed Division has performed an extensive survey of the erosion potential from
roads in the Cold Springs block to aid in prioritizing the removal of roads. The final
WEPP estimate from this survey shows that 202.90 tons of sediment is delivered
annually from roads to streams in the Cold Springs Reserve area. This is equivalent to
about 12 large dump truck loads of soil being dumped into these seven streams every
year! The existing transportation system (Figure 2B) was analyzed in an effort to
reduce road densities to an environmentally acceptable level while considering many
other complicating factors. In addition, this analysis recognized the need for the Tribe to
manage the land for silvacultural operations and logging production with access and
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skidding distance being the prime factors of consideration (WSU, 1996). Consideration
was also given to preserving the resource by providing access to the area for fire
protection and for the recreational value of the land to tribal members by providing
access to the area for hunting, gathering, and other recreational and cultural activities.
One unique aspect of the Cold Springs Reserve roads is that many of the older roads
are grown over and appear to see little, if any, use when compared to other areas in
closer proximity to populated areas.
What is especially apparent following the 2003 and 2005 field surveys of the roads in the
block, however, is the road density that exists. The current road density on all tribal lands
within the entire Big Canyon Watershed is 2.81 miles/square mile, and, as stated above, the
road density of the Cold Springs Reserve is 3.7362 miles of road per square mile of land. The
sediment delivery to the stream in this area results in higher mean values than any where else
in the watershed. This only reinforces the need to take action within this block of tribal
ownership.
A positive step to improving the fish habitat in the watershed is to develop and agree on
an adequate and efficient transportation plan the serves the needs of all affected parties
and tribal members. Once this plan is approved a systematic road decommissioning
program can be put in to place to slowly remove the existing roads to achieve the plan.
Removal of 23.2353 miles of road and the predicted annual delivery of 813.204 tons of
sediment (as in 47 dump truck loads!!) would be an extended process taking several
years to complete, with funding available to begin obliteration next year.
The majority of the road segments in this target area show annual delivery rates of
sediment to the streams of between 0.00 and 20.00 tons per mile (Figure 4B). Six
segments in the Cold Springs Reserve show erosion above these levels ranging from
20.01 to 100.00 tons per mile with a 0.1 mile segment showing the largest value
estimated of 96.92 tons per mile. The majority of road segments surveyed in this area
show annual delivery rates of between 0.00 and 20.00 tons per mile. Prioritization
within this area using only the WEPP delivery or detachment data becomes problematic
because of similar delivery rates, though the “higher offender” road segments are
obvious candidates for obliteration. A priority will be to eliminate those road segments
adjacent to the streams.
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Figure 4B: Cold Springs Reserve Sediment Delivery
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The Nez Perce Tribe DRFM-Watershed Division recommends working towards
reducing road densities on tribal ownership with the eventual goal to achieve less than 1
mile of road per square mile of land in the forested areas. The ideal plan is to eventually
reduce the road densities by obliterating all unimproved dirt roads leaving the remaining
road network shown in Figure 5B, which consists of 7.9467 miles of road to remain in
the Cold Springs block. The resultant overall road density will be 1.011 mi. /sq. mi.
This resultant density nearly meets the recommended goal and is a giant stride towards
improvement in water, and fish and wildlife habitat quality and still provides some
access to the block.
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Figure 5B: Ideal Plan for the Cold Springs Reserve
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Alternative 2
An alternate proposal planned is to reduce the road densities by obliterating most of the
unimproved dirt roads and leaving the remaining road network shown in Figure 6B,
which consists of 12.329 miles of road to remain in the Cold Springs block. The
resultant overall road density will be 1.5684 mi. /sq. mi. This resultant density does not
meet recommended goals yet still provides some improvement in water, and fish and
wildlife habitat quality, provides thorough access to the block, and reduces the annual
sediment delivery to the streams in the watershed by 762.336 tons, or about 44 truck
loads.
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Figure 6B: Alt. #2 Proposed Roads in the Cold Springs Reserve
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The DFRM – Watershed Divisions recommends adoption of this transportation plan and
beginning the process to reduce the number of unnecessary roads overbuilt by logging
operations in the past decades. In addition, the proposed transportation plan retains the
main thoroughfares in the block.

Conclusions
THE WEPP PROCESS
The WEPP process involves several distinct steps from data collection to data analysis.
With proper training and familiarity survey crews can GPS up to 5 miles per day in the
terrain experienced in the watershed and is the most time consuming step in the
process. Road sections in the forested areas tend to be steeper and fragmented by
cross drains at much closer intervals than those in the flatter primarily agricultural areas.
Taking advantages of the tools available in existing GIS software allows the simulation
of many road segments in large batch files, speeding up the modeling process. Postpossessing steps include reviewing the raw data and using GIS software to combine the
raw data into the proper format for analysis.
The accuracy of the WEPP model, and that of all models, depends on how well the
inputs represent the actual system being modeled. In the WEPP model simplifications
and assumptions necessitated to facilitate timely collection and analysis may add error
to the results (Boll, Brooks, and Traeumer, 2002). Examples of such in the WEPP
model are:
-road grade and width are averaged for each segment
-fill and buffer attributes are averaged for each segment
-the model does not simulate mass wasting
-detachment and delivery through established channels is not simulated
-soil and weather properties exhibit a natural variability
-erosion occurring from road cut slopes is not simulated
As a result the erosion rates predicted by the WEPP model can not be assumed to be a
more accurate than + or – 50 percent (Elliot et al, 1999).
The WEPP survey process was developed to estimate of soil detachment and delivery
resulting from roads for the entire watersheds and for individual road segments
individually. The accuracy of the modeling process has a large range which affects the
overall confidence in the specific predicted erosion values developed for the entire
watershed. However the strength in the process lies in its ability to do two things:
1) provide a process that is quantifiable and objective and,
2) Allow for a numerical comparison of one road segment to another to aid in
selecting and prioritizing segments for future obliteration
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RECCOMENDATIONS
The Nez Perce Tribe is undertaking a holistic approach to protect and restore the Big
Canyon Creek watershed. Erosion from roads has been identified as a major source of
the total sediment being delivered to the streams in the watershed and adversely
affecting fish habitat. The WEPP survey was designed to inventory the roads and
quantify sediment values associated with them with the goal of identifying road sections
requiring further treatment and assign actual values in assessing improvements to the
watershed.
Resulting from this process are the following recommendations:
1) Finish WEPP surveying on all applicable roads. During the time of the data
collection unidentified existing roads were discovered and added to the road
inventory layer. These should be surveyed with the WEPP model to provide
a complete survey of all tribal non-surfaced roads.
2) Continue the effort to reduce road densities by completing the transportation
planning process. All tribal roads should be evaluated on their need and their
estimated contribution to determine their suitability for future obliteration.
3) Begin a road obliteration program, removing unneeded roads as identified in
the transportation plan.
4) Develop a road improvement and maintenance plan for the remaining road
network to continue to make efforts to reduce road caused sediment from
entering the streams.
5) Coordinate with the TMDL process to identify sediment delivery from all
sources and evaluate what further improvements can be made on tribal lands
to meet the ultimate water quality goals.
6) Work with the applicable county agencies to reduce erosion from county
owned roads in the watershed by improving maintenance and paving more
roads as funding allows.
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Appendix A
WEPP GLOSSARY OF TERMS

DELIVERY POINT: A place where water leaves the road. It could be a culvert, water
bar, or the lowest dip in a road between two high points in a road segment.

Fig. 1-TYPICAL ROAD CROSS
SECTION

Ditch
Width
Fill
Length

Road
Width

Buffer
length

Fill Length (Feet):
Fill Slope (%):

The distance from the shoulder of the road to the toe of the fill.

The Slope from the shoulder of the road to the toe of the fill.

Fill Cover (%): The amount of live or dead vegetation (grass, weeds, brush and trees) or
large rocks covering the fill slope as determined by viewing from above.
Buffer length (Yards): The distance from the toe of the fill to the nearest body of water
(stream, creek, or river).
Buffer Slope (%): The slope of the ground from the toe of the fill to the edge of the
nearest body of water.
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Delivery Type: The way water runs from the delivery point to the stream. This could be
either directly into the stream, through a road ditch, through a vegetated buffer, or a
gully in a buffer.

HIGH POINT: A high point can be either:
a highpoint in the road from which water begins flowing towards the delivery point or
culvert
or on a continuously downward sloping road with cross drains, the cross drain is a
delivery point for the road segment above it and also becomes a high point for the road
segment below it.

Fig. 2 - TYPICAL ROAD PROFILE

High Point #1

High Point #2

Delivery
Point
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INSLOPED ROAD: A road that is not sloped away from the hillside. As opposed to a
road that is sloped to the outside.
Fig. 3 – TYPICAL ROAD
TEMPLATES
Inslope
d

Outslope
d

Crowned 2
ditch

Crowned 1
ditch

Road surface: The material that is covering the surface of the road (Gravel, bare,
paved, or vegetated).
Road Width (Feet): The distance from one shoulder of the road to the other shoulder of
the road.
Vegetated Road Width (ft): The amount of the road width covered with vegetation.
Road Slope (%): The average slope of the road along the centerline.
Road Ruts: Ruts in the road that are deep enough to deliver water to a delivery point.
Ditch Width (Feet): The horizontal width of the active portion of the ditch.
Ditch Cover Type: The material that is covering the ditch (Gravel, bare, paved, or
vegetated).
Ditch Cover (%): The amount of live or dead vegetation (grass, weeds, brush and
trees) or large rocks covering the ditch as determined by viewing from above.
OUTSLOPED ROAD: A road that is sloped away from the hillside or configured so as
to allow water to run over the shoulder of the road and on to the fill slope. As opposed
to a road that is sloped to the inside. (See Fig. 3)
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CROWNED ROAD (1 DITCH) and (2 DITCH): A road cross-section that is sloped in
two directions both insloped and outsloped creating a highpoint or crown in the road
surface. (See Fig. 3).
MASS FAILURE: Any large failure of the structural portion of the road that results in
significant erosion and delivery of sediment downstream. Examples would be such
things as road fills that slough off down the hillside, fills over culverts that slough off and
erode downstream creating holes or depressions in the roadway, or road wash outs at
stream crossings caused by plugged or inadequately sized culverts.
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Appendix B
Data Dictionary
"np_wepp_veg Updated", Dictionary
"delivery point", point, "", 1, seconds, 1, Code
"Delivery Point", caption
"fill length (ft)", menu, normal, normal
"0"
"1.5"
"3"
"6", default
"9"
"15"
"30"
"75"
"150"
"fill slope (%)", menu, normal, normal
"0"
"200"
"100", default
"50"
"33"
"25"
"20"
"16"
"fill cover (%)", menu, normal, normal
"0"
"25"
"50"
"75"
"100", default
"buffer length (yds)", menu, required, "201 is > 200, -9999 is unknown", normal
"0", default
"1"
"5"
"10"
"25"
"50"
"75"
"100"
"150"
"200"
"201"
"-9999"
"buffer slope (%)", menu, required, normal
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"0"
"1"
"2", default
"3"
"4"
"5"
"6"
"8"
"10"
"20"
"40"
"60"
"80"
"100"
"120"
"140"
"unknown"
"delivery type", menu, normal, normal
"stream"
"rd_ditch"
"buffer", default
"gully in buffer"
"high point", point, "", 1, seconds, 1, Code
"Insloped road", point, "", 1, seconds, 1, Code
"Insloped road", caption
"road surface", menu, required, normal
"mixed vegetated/bare", default
"bare"
"vegetated"
"mixed gravel/bare"
"gravel"
"paved"
"road width (ft)", menu, required, normal
"8"
"10"
"12"
"14"
"16"
"18"
"20", default
"22"
"24"
"26"
"28"
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"30"
"veg road width (ft)", menu, normal, "vegetated width of the road", normal
"0", default
"3"
"5"
"8"
"10"
"12"
"14"
"16"
"18"
"20"
"22"
"24"
"26"
"28"
"30"
"road slope (%)", menu, required, normal
"0"
"1"
"2", default
"3"
"4"
"6"
"8"
"10"
"12"
"15"
"20"
"25"
"-9999"
"road ruts", menu, required, normal
"no", default
"yes"
"ditch width (ft)", menu, required, normal
"1"
"2", default
"3"
"4"
"5"
"6"
"ditch cover type", menu, normal, normal
"bare", default
"bare/veg mix"
"vegetated"
"gravel"
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"paved"
"gravel/bare mix"
"gravel/veg mix"
"ditch cover (%)", menu, required, normal
"0", default
"25"
"50"
"75"
"100"
"road type", menu, normal, normal, Label1
"Insloped Road", default
"Outsloped road", point, "", 1, seconds, 1, Code
"Outsloped road", caption
"road surface", menu, required, normal
"mixed vegetated/bare", default
"bare"
"vegetated"
"mixed gravel/bare"
"gravel"
"paved"
"road width (ft)", menu, required, normal
"8"
"9"
"10"
"11"
"12"
"13"
"14"
"15"
"16"
"17"
"18"
"19"
"20", default
"21"
"22"
"23"
"24"
"25"
"26"
"27"
"28"
"veg. road width (ft)", menu, normal, "vegetated width of the road", normal
"0", default
"3"
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"5"
"8"
"10"
"12"
"14"
"16"
"18"
"20"
"22"
"24"
"26"
"28"
"30"
"road slope (%)", menu, required, normal
"0"
"1"
"2", default
"3"
"4"
"6"
"8"
"10"
"12"
"15"
"20"
"25"
"-9999"
"road ruts", menu, required, normal
"no", default
"yes"
"fill length (ft)", menu, normal, normal
"0"
"1.5"
"3"
"6", default
"9"
"15"
"30"
"75"
"150"
"fill slope (%)", menu, normal, normal
"0"
"200"
"100", default
"50"
"33"

56

"25"
"20"
"16"
"fill cover (%)", menu, normal, normal
"0"
"25"
"50"
"75"
"100", default
"buffer length (yds)", menu, required, "201 is > 200, -9999 is unknown", normal
"0", default
"1"
"5"
"10"
"25"
"50"
"75"
"100"
"150"
"200"
"201"
"-9999"
"buffer slope (%)", menu, required, normal
"0"
"1"
"2", default
"3"
"4"
"5"
"6"
"8"
"10"
"20"
"40"
"60"
"80"
"100"
"120"
"140"
"unknown"
"road type", menu, normal, normal, Label1
"outsloped road", default
"Crown rd 1 ditch", point, "", 1, seconds, 1, Code
"Crown rd 1 ditch", caption
"road surface", menu, required, normal
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"mixed gravel/bare"
"gravel", default
"bare"
"paved"
"vegetated"
"mixed vegetated/bare"
"road width (ft)", menu, required, normal
"8"
"10"
"12"
"14"
"16"
"18"
"20"
"22", default
"24"
"26"
"28"
"30"
"veg. road width (ft)", menu, normal, "vegetated width of the road", normal
"0", default
"3"
"5"
"8"
"10"
"12"
"14"
"16"
"18"
"20"
"22"
"24"
"26"
"28"
"30"
"road slope (%)", menu, required, normal
"0"
"1"
"2", default
"3"
"4"
"6"
"8"
"10"
"12"
"15"
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"20"
"25"
"-9999"
"road ruts", menu, required, normal
"no", default
"yes"
"ditch width (ft)", menu, required, normal
"1"
"2", default
"3"
"4"
"5"
"6"
"ditch cover type", menu, normal, normal
"bare"
"gravel"
"vegetated"
"paved"
"gravel/bare mix"
"bare/veg mix", default
"gravel/veg mix"
"ditch cover (%)", menu, required, normal
"0"
"25"
"50"
"75", default
"100"
"fill length (ft)", menu, normal, normal
"0"
"1.5"
"3"
"6", default
"9"
"15"
"30"
"75"
"150"
"fill slope
(%)", menu, normal, normal
"0"
"200"
"100", default
"50"
"33"
"25"
"20"
"16"
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"fill cover (%)", menu, normal, normal
"0"
"25"
"50"
"75"
"100", default
"buffer length (yds)", menu, required, "201 is > 200, -9999 is unknown", normal
"0", default
"1"
"5"
"10"
"25"
"50"
"75"
"100"
"150"
"200"
"201"
"-9999"
"buffer slope (%)", menu, required, normal
"0"
"1"
"2", default
"3"
"4"
"5"
"6"
"8"
"10"
"20"
"40"
"60"
"80"
"100"
"120"
"140"
"unknown"
"road type", menu, normal, normal, Label1
"crown road 1 ditch", default
"Crown rd 2 ditch", point, "", 1, seconds, 1, Code
"Crown rd 2 ditch", caption
"road surface", menu, required, normal
"mixed gravel/bare"
"gravel", default
"bare"
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"paved"
"vegetated"
"mixed vegetated/bare"
"road width (ft)", menu, required, normal
"8"
"10"
"12"
"14"
"16"
"18"
"20"
"22", default
"24"
"26"
"28"
"30"
"veg. road width (ft)", menu, normal, "vegetated width of the road", normal
"0", default
"3"
"5"
"8"
"10"
"12"
"14"
"16"
"18"
"20"
"22"
"24"
"26"
"28"
"30"
"road slope (%)", menu, required, normal
"0"
"1"
"2", default
"3"
"4"
"6"
"8"
"10"
"12"
"15"
"20"
"25"
"-9999"
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"road ruts", menu, required, normal
"no", default
"yes"
"ditch width (ft)", menu, required, normal
"1"
"2", default
"3"
"4"
"5"
"6"
"ditch cover type", menu, normal, normal
"bare"
"gravel"
"vegetated"
"paved"
"gravel/bare mix"
"bare/veg mix", default
"gravel/veg mix"
"ditch cover (%)", menu, required, normal
"0"
"25"
"50"
"75", default
"100"
"road type", menu, normal, normal, Label1
"crown road 2 ditch", default
"Road segment", line, "", 5, seconds, Code
"mass failure", point, "", 1, seconds, 1, Code
"height", text, 30, required, normal
"width", text, 30, required, normal
"original depth", text, 30, required, normal
"% delivered", text, 30, required, normal
"Template change pt", point, "", 5, seconds, 1, Code
"Comments:", text, 30, normal, normal, Label1
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