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Executive Summary

Thisreport is an update to the first summary report that described road assessments completed in
the 105,000-acre upper Redwood Creek watershed as of March 2003 (Bundros, et a 2003).

Road statistics and analyses contained in the first report have been updated to include the data
from the recently completed and final assessment, Project 7. The statistics and analyses now
consider the data from all road assessments completed between 1996 and 2004 when the data are
known to bereliable.

There are about 1,116 miles of road in the upper Redwood Creek watershed. Since 1996, ten
assessment projects have been completed, evaluating 723 miles, or about 65 percent of al roads
in the upper watershed. The assessments were funded primarily by California Department of
Fish and Game SB 271 grants, with contributions from private |landowners, Redwood National
and State Parks (RNSP), and U.S. Fish and Wildlife Service Jobs-in-the-Woods Program
(USF&WS, JITW).

There were 54 miles of roads recently assessed in Project 7. Of those roads, 45 percent were
driveable, 45 percent were not driveable and the driveable status for 10 percent of the roadsis
unknown. Forty-four percent of the road mileage was maintained, 46 percent was unmaintained
and the maintenance status for about 10 percent of the roads is unknown.

The total potential sediment yield from the 54 miles is about 106,000 yds® or about 2,000
yds¥mile of road evaluated. Fluvia sites (stream crossings, gullies, etc.) account for 60 percent,
landslide sites (road fill, landing fill, swale, etc.) account for 27 percent, and road surface erosion
accounts for 14 percent of the total potential sediment yield.

There were 239 stream crossings evaluated on the 54 miles of roads. Four crossings were on fish
bearing streams and they all had low-medium treatment urgency. Excluding bridges and fords,
63 percent of the crossings had diversion potentials, 30 percent had medium to high culvert plug
potentials, 81 percent of the culverts were undersized for the 100-year storm, and 17 percent of
the crossings, referred to as “ critical” crossings, had all three attributes. Critical crossings are
most likely to divert a stream from its natural watercourse, because each critical crossing has a
diversion potential, undersized culvert and at least medium plug potential.

There are reliable sediment yield data for 580 miles of roads, about 52% of all roadsin the upper
watershed. Thetotal potential sediment yield from these roadsis about 1,821,000 yds®, or 3,100
yds® per mile of road. Fluvial sites account for 49 percent, landslide sites account for 40 percent
and road surface erosion accounts for 11 percent of the total potential sediment yield.

Thetotal potential sediment yield from the 580 miles of road represents a potential sediment
input of 2,732,000 tons into Redwood Creek, equivalent to nearly three timesits annual sediment
load. If the relationship of roads to potential sediment yield holds true for the 48 percent of
roads for which we do not have data, the total potential sediment yield could be more than five
million tons, or six times the annual sediment load of Redwood Creek.
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Specific treatment costs were estimated during the road assessments completed since 1999 and
total $15.5 million for 486 miles of road. Roads prescribed for decommission total $7.2 million
for 167 miles ($42,800/mile). Roads prescribed for upgrade total $8.3 million for 226 miles
($36,900/mile). Prescribed treatments are based on field conditions and, in some cases,
landowner comments, but are not intended to obligate a landowner to a specific treatment of their
roads. When extending the unit costs over all roads (both privately and publicly owned) in the
upper watershed for which costs have not been estimated, the total treatment cost is $28 million.

Analysis methods presented in this report provide examples of how roads and sub-watersheds
can be prioritized for treatment using road assessment data. When considering treatment
priorities for roads, the 1250, 1440, K&K East and L C5000 roads each ranked the highest in the
upper 5 percent of all roads evaluated. These roads have relatively high potential sediment yield,
high yield per mile of road, and high treatment cost-effectiveness.

Three analyses established treatment priorities for sub-watersheds. Six sub-watersheds occurred
in the upper 25 percent of the sub-watersheds evaluated in al three analyses. They were Burley,
Dolly Varden, Joplin, Lake Prairie, Lee and Wiregrass creeks. Therefore, they have the highest
treatment priority. Similarly, five sub-watersheds occurred in the upper 25 percent of two out of
three analyses. They were Coyote, Headwaters-East, Headwaters-West, Powerline and Tom
creeks. They have the next highest treatment priority. Lacks Creek has the highest potential
sediment yield (197,200 yds®) of any sub-watershed, but it is also the largest sub-watershed in
the Redwood Creek watershed. Lacks Creek also contains the highest number of anadromous
salmonid species. Lee Creek has the highest potential sediment yield normalized by sub-
watershed area (42,000 yds*/mi?) and miles of road evaluated (6,020 yds*/mi.).

A watershed improvement plan is presented that describes management activities that can
improve watershed conditions in Redwood Creek. The plan discusses stream diversions, road
density, transportation planning and road maintenance. It also discusses road design and
construction standards, and the current condition of and the restoration options for the riparian
corridor along the main channel of Redwood Creek. Conservations easements are al so proposed.
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PREFACE

Thisisthefirst update to the Redwood Creek Watershed Road A ssessment Summary Report. It
isalso the final report that documents the conditions of roads at the time of the road assessments.
The road assessments are a major step towards improving watershed conditions in Redwood
Creek. They represent a significant cooperative effort with 51 landowners made possible only by
partnerships built on trust. Trust isthe willingness to accept the risk and possible consequences
from disclosing sensitive information. Trust takes time to develop, but it can be lost in ablink of
an eye. To that end, we truly hope the content of this report does not penalize any of our
cooperators who were understandably reluctant to accept our “help.” The report contains a
wealth of information that, if used appropriately, can improve watershed conditions in Redwood
Creek. It should be used in areasonable manner that recognizes both small and large landowner
financial resource limitations. We hope the report is informative and acts as a springboard for
future work.

We present several examples of how roads, areas and sub-watersheds can be prioritized for
treatments based on the assessment results. While establishing prioritiesis a necessary element
in any planning effort, we believe it is aso important to remain flexible when planning work at
the watershed scale. “Opportunity” might appropriately override “priority” when implementing
thistype of work across a large landscape with mixed and varied ownerships. In other words,
not every landowner will be able or willing to implement work on their lands. Therefore, the
high priority roads and areas identified by the analyses in this report should not detract from
treating the lower priority areas. All sediment sources identified during the assessment that are
capable of delivering sediment should be treated if cost-effective to do so.

Field crews prescribed a treatment type (decommission, maintain, or upgrade) to each site they
evaluated. The treatment type determined what kind of information would be collected at the
site. It was not meant to reflect acommitment or obligation by a landowner to treat the road as
prescribed. While we certainly believe that some roads should be decommissioned to reduce the
road density in the upper Redwood Creek watershed, the landowner will ultimately decide how a
road will be treated. The basic information gathered during the assessment provides a ‘ ballpark’
estimate of the scope of work needed.

The data and analyses presented in this report reflect the ground conditions that existed at the
time of the road assessment. Some landowners have implemented significant erosion control and
prevention projects in Redwood Creek since the assessments were completed. However, we do
not have enough information at this time to describe all of the work. In the near future, we hope
to inventory all work completed to date and report the findings in a subsequent report that, in
collaboration with private landowners and other partners, contains a strategy that guides future
erosion control and prevention work in the Redwood Creek watershed.

Redwood National and State Parks is committed to working cooperatively with landownersin
Redwood Creek to improve watershed conditions and ensure protection of the public trust
resources in the park. We will continue to seek funding sources to implement erosion control
and prevention work, and look forward to working with our cooperators.
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BACKGROUND

Purpose

In the watershed analysis for Redwood Creek (RNSP, 1997), erosion and sedimentation from
roads on private lands in the upper two-thirds of the watershed (upper watershed) were identified
as major causes of the loss of aquatic and riparian habitats, and the decline of salmonid
populations. The Redwood Creek Watershed Analysis, the Total Maximum Daily Load for
Redwood Creek (U.S. Environmental Protection Agency, 1998), and the Draft Redwood Creek
Water Quality Attainment Strategy for Sediment (California North Coast Regional Water
Quality Control Board, 1998) all recommend road assessments that identify potential sediment
sources, and plans that contain prioritized erosion control and prevention treatments.

In 1995 and 2000, Memorandums of Understanding (MOUs) between the National Park Service
(NPS) and individual private landowners were signed and state that the NPS and private
landowners will “...voluntarily cooperate to identify, prioritize, and correct, where economically
feasible, potential sediment sources in the Redwood Creek basin.” These MOUSs have provided a
framework for successful cooperative erosion control and prevention work on private lands in
the upper watershed.

Since 1996, ten road assessment projects have been completed in the upper watershed (Figure 1
and Table 1). These projects have been managed by Redwood Nationa and State Parks (RNSP),
Natural Resources Management Corporation, Pacific Coast Fish, Wildlife and Wetlands
Restoration Association (PCFWWRA) and Humboldt County. A total of about 723 miles of
roads have been assessed or about 65 percent of the total 1,116 miles of road in the upper
watershed. The remaining 35 percent of roads are owned by landowners who have chosen to not
participate.

Thisreport is an update to our first summary report (Bundros, et a. 2003). It presents the results
of the assessments in Project 7 completed by PCFWWRA under an SB 271 grant for $48,080
under Grant Agreement number P0110303, approved May 28, 2001. It also integrates these new
data into the analyses performed in our first summary report.

Relationship of this Report to 2003 Report

The first summary report presented the results of the road assessments completed in upper
Redwood Creek by PCFWWRA, as of March 2003. The report also included the results of other
road assessments completed prior to or concurrent with the PCFWWRA assessments. The data
were summarized and used in different analyses that presented several examples of how roads,
areas and sub-watersheds could be prioritized for treatments based on the road assessment data.
The first report also included extensive discussions on road density, land use and landslide
history, riparian conditions and restoration opportunities, and channel erosion.
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This update describes the results of the final road assessment area, Project 7. It presents
summary statistics for Project 7 and integrates the new data with the summary statistics and
analyses presented in our first report. The detailed discussions on road density, landslide history,
riparian conditions and channel erosion presented in the first report are briefly summarized in
thisreport. Readers are encouraged to refer to Bundros, et a (2003) for more detailed
information on these topics.

Table 1. Completed road assessments in the upper Redwood Creek watershed.

Assessment | Total Road Miles
Project Sub-watersheds Field Crew Year(s) Area Miles in Evaluated
(acres) Project
Project 96 Garrett Creek RNSP 1996 1,816 16.1 11.2
Project 97 Bradford Creek., etc NRM 1996 10,439 81.9 31.1
Project 0 | Lake Prairie Ck. and Headwaters RNSP 1996 8,227 98.1 83.1
Project 1 Park Protection Zone (PPZ) PCFWWRA 1999 - 00 23,828 220.4 186.2
Project 2 Dolly Varden Ck. to Lupton Ck. PCFWWRA 2001 - 02 16,957 192.0 131.5
Project 3 Noisy Ck. to Smokehouse Ck. PCFWWRA 2000 - 01 12,056 158.5 107.5
Project 5 Stover Creek PCFWWRA 2001 1,592 18.5 6.9
Project 4 Roaring Gulch Ck. to Minor Ck. NRM 1999 - 00 16,320 175.7 91.4"
Five Counties 4
Project 6 County Roads Salmonid 2000 Note 2 Note 3 20.8
Conservation Prog.
Project 7 Captain Ck. to Simon, High Pr. PCFWWRA 2003 13,304 154.4 53.5
Totals 104,539| 11156 723.2°
Table notes:

1 Project 4 assessed about 97.4 miles of road. Six miles of these roads were re-assessed as part of Project 7 and
are included in Project 7 total.

2 No project was assigned to County roads because they cross through other projects.

3 The total mileage for County roads is counted in other projects because County roads cross through other projects.
4 The miles of County roads that were assessed by the Five Counties Salmonid Conservation Program are counted
independently from other projects.

5 RNSP GIS currently contains information and data for about 671 miles. It does not include the county road
assessment of 21 miles or Project 97 assessment of 31 miles.

6 Mileages shown differ from those reported in 2003 due mainly to realignment of project area boundaries to reflect
completed assessment areas and, to a lesser extent, clean-up/editing of minor GIS errors.

7 Totals may differ slightly from those shown in other tables in this report due to rounding.

Watershed Description

Redwood Creek drains a 285 sgquare mile watershed located in the Coast Range of Northern
California. The watershed is steep and mountainous, located within atectonically active area
with relatively rapid uplift. Weak, pervasively sheared rocks underlie the watershed. Mean
annual watershed-wide precipitation averages about 80 inches. The combination of steep terrain,
weak underlying geology and soils, and moderately high precipitation contribute to naturally
high erosion rates and susceptibility to accelerated erosion.

The watershed is unusually long and narrow, and has avery large number of small tributary sub-
watersheds. There are no mgjor tributary forks to Redwood Creek above Prairie Creek. Most
tributaries are characteristically low-order and high gradient streams. Their channels are, in
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general, deeply incised, and steep hillslopes adjacent to channels are particularly landslide prone
(Pitlick, 1982).

Land use

The major land use in the watershed during the past 60 years has been ranching and timber
production. Historically, roughly 82 percent of the Redwood Creek watershed supported ol d-
growth coniferous forests. Harvesting of the coastal redwood forests in portions of the lower
Redwood Creek watershed began in the latter half of the 1800s. Mechanized timber harvesting
established throughout the watershed by the late 1930s. Timber harvesting and associated road
construction accelerated in the watershed in the late 1940s to 1950s in the Douglas-fir dominated
upper watershed. During the 1960s, timber harvest became most concentrated in the lower
watershed, and logging continued steadily there until the expansion of Redwood National Park in
1978. By 1978, about 81 percent of the original forest in the watershed had been logged (Best,
1984).

Road construction history

The earliest roads in the Redwood Creek watershed coincided with settlement in the mid-1800s.
New roads were built as settlement and ranching expanded. A rapid rise in road construction
occurred along with increased timber harvest activities in the mid-1900s.

Road construction history for the Redwood Creek watershed was researched by RNSP in 1992-
1993 using stereo aeria photography. Photos were analyzed for photo years 1958, 1962, 1970,
1978 and 1992. Subsequently, photo year 1998 has been interpreted from digital orthophoto
coverage. Road construction information after 1998 is from approved timber harvest plans.
Some of these roads were verified by field crews during road assessments. Road construction
history maps arein Appendix A.

There are about 1,116 miles of roads in the upper watershed of which 1,028 miles are on private
lands. About 61 percent of the road mileage was constructed before 1962, 88 percent was
constructed before 1978, and 95 percent was constructed by 1992.

The California Department of Forestry and Fire Protection (CDF) regulates forest practices on
private lands. Timber harvest regulation by the state began in 1945, but was not fully
implemented until the passage of the Z'berg-Nejedly Forest Practice Act of 1973. Thefirst
substantive erosion control rules for logging roads appeared in 1983.

The early history of forest practice rules isimportant to keep in mind when considering the road
construction history in the Redwood Creek watershed. By 1983, more than 1,000 miles of roads
in the upper watershed had been built to inadequate standards. More than 88 percent of the roads
in existence today were built before forest practice rules had been fully implemented. This, in
part, explains the legacy road conditions present in the watershed today.

Road density

L ogging roads contribute sediment to streams by erosion of unpaved surfaces, cutbanks, and
sidecast, and from gullies, landslides, and debristorrents. Each process contributes a different
size class of sediment, and each size class has potentially damaging effects on salmonid habitat
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and water quality. The average road density in the upper Redwood Creek watershed is nearly 7
miles per square mile. Table 2 shows how road mileage and road density increased through
time.

Table 2. Cumulative road miles and density since 1958 in upper Redwood Creek watershed.

Photo Cumulative Percent of .
. Total Road  Road Density
Year Road Miles
Length

1958 528 47% 3.2
1962 687 62% 4.2
1970 833 75% 51
1978 992 89% 6.1
1992 1,070 96% 6.6
1998 1,105 99% 6.8
2003" 1,116 100% 6.8

Table note 1. The 2003 data are from CDF approved timber harvest plans 1998-2003. The road lengths
shown are roads proposed in the plans. All have not been field verified.

Table 3 lists the road density for each sub-watershed and interfluve in the upper watershed.
Road density varies from 3.6 miles/mile” in Johnson Prairie Creek to 11.3 miles/mile? in Timbo
Creek. Road density is highest in interfluves where it reaches 14 miles/mile’.

We feel road density istoo high in the upper Redwood Creek watershed and it poses a significant
threat to salmonids and water quality. The threshold value above which road density affects
salmonid habitat and water quality likely varies between areas based on several factors such as
soil types, hillslope steepness, and underlying geology. We do not know what road density is
appropriate for Redwood Creek, but we believe an average road density of lessthan 5
miles/mile? would be a reasonable starting point.

Landslide history

Landslides have been studied in the Redwood Creek watershed by the National Park Service,
U.S. Geological Survey and other researchers for many years. The studies conclude that the
combined effects of large storms and land use have played a major role in the frequency and
distribution of landsliding in the Redwood Creek watershed (Kelsey and others, 1995) (Pitlick,
1995).

Harden and others (1995) evaluated landslide frequency in relation to large storms. They
documented afourfold increase in debris sliding along Redwood Creek between 1947 and 1975.

To explore the effects of human activity on landslide frequency, Harden (1995) reconstructed
regional rainfall and runoff patterns for large stormsin the late-1800s, and compared them to the
1953-1978 storms that, unlike stormsin the late-1800s, caused widespread debris sliding in
Redwood Creek. The rate of streamside timber harvest was greatest during 1958-1966 (Harden
and others, 1995) especially in the upper watershed where rainfall was also the highest during the
1964 storm.
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Table 3. Average road density by sub-watershed and interfluves.

Westside Tributaries

Eastside Tributaries

Tributary/Interfluve Name* Areg TotaI‘ Road Roadl Dgnsity, Tributary/Interfluve Name* Areat Total_ Road Road‘ Dgnsity,
sg mi Miles mi/min2 sg mi Miles mi/min2

DC-JC 1.2 5.4 4.4 Coyote 7.9 36.2 4.6
Joplin 0.7 4.7 6.8 |CC-JPC 1.2 9.4 7.6
JC-PC 0.8 6.2 8.2| |Johnson Prairie 0.6 2.2 3.6
Panther 5.9 40.0 6.7 JPC-GC 0.4 2.6 6.3
PC-GC 1.7 11.9 7.0] |Garrett 4.1 22.7 55
George 1.1 7.4 6.7 GC-MFC 0.2 1.0 5.3
GC-DVC 11 8.1 7.3| |Monroe Flat 0.3 1.8 6.2
Dolly Varden 34 28.8 8.6 MFC-LC 0.4 2.1 52
DVC-LC 0.1 0.5 4.3 Lacks 17.2 92.2 5.4
Lee 0.5 3.2 7.0/ |LC-SC 0.3 2.7 8.7
LC-GC 0.4 1.5 3.9 Stover 0.9 54 6.3
Garcia 14 10.1 7.1] |SC-RGC 0.8 7.5 9.4
Cashmere 1.3 10.3 7.6| |Roaring Gulch 0.7 5.2 7.5
CC-PC 0.8 24 3.1] |RGC-BC 0.6 4.8 8.4
Pilchuck 17 7.7 4.5| |Beaver 0.9 4.8 5.7
PC-TUC 0.6 3.7 6.5 BC-MC 0.7 5.3 7.9
Toss-Up 2.7 15.3 5.7 [Mill 1.3 8.5 6.3
TUC-JC 0.1 0.4 5.0 MC-MSC 0.1 1.1 13.8
June 0.2 0.9 4.7| |Molasses 1.7 134 7.7
JC-wC 0.4 2.1 5.3] |MSC-MNC 0.8 5.0 6.2
Wiregrass 1.8 9.5 5.3 Moon 1.2 6.7 5.8
WC-LC 0.7 4.9 6.7 |MNC-MRC 0.4 3.9 9.9
Loin 0.9 6.2 6.6 Minor 12.9 88.1 6.8
LC-SFC 0.3 2.8 10.9] |MRC-SC 1.3 8.4 6.3
Santa Fe 0.8 9.3 11.2| |Sweathouse 1.6 10.4 6.5
Greenpoint 0.5 5.3 10.2] |SC-CC 0.5 3.3 6.8
GC-LC 1.3 17.2 13.4 Captain 2.1 22.8 11.0
Lupton 5.2 44.8 8.6 CC-NJC 0.3 3.8 14.0
LC-FPC 0.4 35 9.4| |Negro Joe 1.3 10.8 8.5
Fern Prairie 0.8 6.5 8.2 NJC-WC 0.6 5.3 8.6
FPC-CPC 0.2 1.1 5.6 Windy 1.7 14.9 8.5
Christmas Prairie 0.7 6.9 9.7] |WC-STC 0.7 7.6 10.6
CPC-JC 0.2 15 8.1 |Squirrel Tail 1.6 10.0 6.3
Jena 0.4 4.1 10.7| |STC-ELC 0.1 0.3 5.2
JC-NC 0.3 29 8.4 Emmy Lou 2.6 18.6 7.2
Noisy 6.3 50.1 8.0/ |ELC-COMC 0.3 25 8.7
NC-CPC 0.5 3.0 6.0| |Cut-Off Meander 0.9 5.2 5.8
Cool Springs 1.2 9.7 8.4 |COMC-GC 0.5 5.2 9.8
CPC-SRC 0.2 0.1 0.9| |Gunrack 1.8 9.9 5.5
Six Rivers 1.2 9.1 7.8 GC-SC 0.1 0.3 3.0
SRC-AC 0.3 1.7 5.6] |SF Gunrack 0.6 14 25
Ayers 0.4 3.9 10.2 Simon 1.7 5.3 3.0
AC-HPC 0.2 1.9 10.0| |SC-MC 0.4 1.6 3.7
High Prairie 5.4 44.0 8.1| [Minon 4.3 23.1 5.4
HPC-LPC 0.9 9.1 10.3| |MC-UPC 0.6 4.6 7.1
Lake Prairie 3.3 27.7 8.3 |UPC-BC 0.1 14 10.6
LPC-PC 0.8 6.0 7.1 Upper Panther 25 11.9 4.8
Pardee 3.1 27.4 8.8| |Bradford 3.7 19.2 5.2
PC-DTC 0.1 1.4 10.1 BC-LGC 0.9 3.1 34
Debris Torrent 0.2 2.0 9.8 |Last Gap 1.6 9.6 6.1
DTC-MC 0.7 5.6 8.0/ |LG-LC 0.5 2.6 5.0
Marquette 0.8 6.3 8.2 Lineament 0.9 8.0 8.9
MC-TC 0.0 0.0 1.3| |Headwaters E 0.2 1.3 7.1
Timbo 0.4 4.0 11.3] |Headwaters M 2.6 16.3 6.2
TC-PC 0.1 1.5 12.9
Powerline 0.6 4.6 7.2| |Redwood Creek 2.6 8.0 3.1
PC-SCC 0.1 0.2 29
Snow Camp 1.2 8.6 7.1] |Totals and Average 96.6 588.9 6.1
Smokehouse 0.7 5.8 8.7
Twin Lakes 1.3 10.0 7.9
TC-BC 0.2 2.2 8.6
Burley 0.4 3.3 8.2
BC-TC 0.1 15 10.9
Tom 0.4 2.7 6.6
Headwaters_W 0.3 1.8 6.3
Totals and Average 71.8 551.9 7.7

¢ Interfluve names are comprised of an abbreviation for tributaries that are immediately adjacent to the interfluve.

o Totals may differ slightly from those shown in other tables due to rounding.

¢ Road density can be affected by the size of a tributary basin, its ownership, land use, and underlying geology. For example, the
road density for Lacks Creek is 5.4 mi./mi® when averaged over the entire sub-basin. However, the road density on the west side
of Lacks Creek is 7.3, while the road density on the east side is 4.4.
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Coniferous forests once occupied about 80 percent of all inner gorges in the Redwood Creek
watershed. Figure 2 shows the cumulative percent of all inner gorge areas in the Redwood Creek
watershed harvested through time. It shows the high rates of timber harvest from 1958-1966.
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Figure 2. Cumulative percent of inner gorge area harvested in the Redwood Creek watershed.

The 1997 storm was the largest storm in the Redwood Creek watershed since 1975, but was
computed to be only a 12-year flood. The storm produced 135 debris torrents in the Redwood
Creek basin, contributing an estimated 430,000 yds® (645,000 tons) of sediment to streams
(personal comm., Madej, 2003). Of these torrents, 97 were associated with roads.

Riparian conditions

Riparian vegetation along fish bearing streamsisintimately linked to stream channel processes,
water quality and aquatic habitat. Riparian vegetation can retard movement of sediment and
water, and increase bank stability. It can shade the channel providing cool water temperatures
and provide the source for large woody debris (LWD) that stores in-channel sediment and
influences important aquatic habitats such as pools and riffles.

Changes in the riparian conditions along Redwood Creek have been studied by Stacy Urner
under the direction of Dr. May Ann Madej and by RNSP staff. Urner’s study (Urner and Madsj,
in progress) looked at the changes in overstory riparian composition along the mainstem of
Redwood Creek using sequential aerial photographs from 1948 to 1997. Park staff field mapped
riparian vegetation along eight miles of Redwood Creek in the summer of 2002, from Lake
Prairie Creek to Noisy Creek. The purpose was to compare Urner’s aerial photograph riparian
mapping to actual riparian vegetation in this sample reach. Based on adiscussion presented in
Bundros, et a (2003), 62 percent of the riparian along the left bank and 54 percent of the riparian
along the right bank are now dominated by hardwood species. Thisisfor the entire length of
Redwood Creek. Figure 3 shows the cutting history and subsequent hardwood growth (average
for left and right banks) in the Redwood Creek riparian corridor based on Urner’s 1997 air photo
analysis.
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Figure 3. Timber harvest history and hardwood growth in the Redwood Creek riparian corridor
based on Urner’s 1997 air photo analysis.

Theriparian corridor along the mainstem of Redwood Creek has changed significantly since
1948. Today, species composition favors hardwoods and, where they exist, conifer stands are
relatively young and do not contain the size (length and diameter) of trees needed for functional
and stable in-channel LWD. Additionally and as observed during the 2002 field mapping of the
sample reach, existing in-channel LWD is scarce, and pools lack complexity and cover. Similar
observations regarding existing riparian vegetation and size classes, recruitable LWD, existing
in-channel LWD and pool complexity were made by the California Department of Fish and
Game (California Resources Agency, 2002). Restoration opportunitiesin the form of conifer
release might be available along roughly 12 miles on each side of Redwood Creek, totaling
roughly 590 acres. We estimate that treating the riparian corridor along Redwood Creek using
conifer release methods would cost about $115,000.

Channel erosion

A general understanding of channel erosion in Redwood Creek can be interpreted from 29 years
of channel cross-section survey data, sediment monitoring, historical air photo interpretation,
field observations and accounts by local residents. Redwood Creek channel monitoring was
initiated in the early 1970s by the USGS and the National Park Service in response to widespread
erosion observed during the floods of 1953, 1955, 1964, 1972 and 1975. These floods deposited
massive amounts of sediment into the tributaries and mainstem of Redwood Creek. The most
extensive channel changes occurred in the upper portion of the watershed where the channel
widened by up to 350 percent, poolsfilled in, channel bed material became finer, and the channel
bed aggraded up to nine meters in some locations (Ozaki and Jones, 1998).

Recent observations document that bedrock is visible in some channel reaches and long term
data at one cross-section indicate the channel has probably reached pre-disturbance elevation on
the upper watershed (Ozaki and Jones, 1998). While bed elevations in the middle and upper
reaches have returned to the probable pre-disturbance elevation, the valley bottom still contains
much of the sediment deposited in the mid-1900s in fill terraces. The sediment storage capacity
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of the valley and channel is still greatly reduced compared with pre-1964 conditions. With this
reduced ability to store excess sediment and if future large floods produce another large sediment
pulse, the channel will likely fill with sediment, widen and might initiate landsliding as observed
from earlier floods. Therefore, we recommend that in-channel treatments to control channel
erosion should be avoided in Redwood Creek and stored sediment should be allowed to flush
from the system.

PREVIOUS ROAD ASSESSMENTS IN REDWOOD CREEK

Several road assessments have been completed in the Redwood Creek watershed over the past
decade.

Redwood National and State Parks assessed about 250 miles of park roads in lower Redwood
Creek in the early 1990s (RNSP, 1996). The data were collected for planning treatments on the
parks abandoned road system. These data are not used in this report because most of the park
roads have been treated and this report focuses on lands in the upper watershed.

Pilot road assessments by RNSP in the upper watershed were completed in the early- to mid-
1990s. These were on Bureau of Land Management (BLM) landsin Lacks Creek performed in
1992, and on private lands in Coyote Creek in 1995. Because these were small projects and
completed in one year, the data from these projects are not in our database.

Three moderately sized road assessments were completed in the upper watershed in Garrett
Creek, Lake Prairie Creek and the Headwaters of Redwood Creek in 1996-97. Two projects,
completed by RNSP are Project 96 and Project 0. These projects evaluated about 94 miles of
privately owned roads. Natural Resources Management Corporation (NRM) also completed
Project 97 in the Bradford Creek area, evaluating about 31 miles of road. These were the first
assessments to occur following the signing of the MOUs between the NPS and private
landowners. Of these three projects, only datafrom Project 0 and Project 96 are contained in our
database and used in most of the analyses in this report.

Natural Resources Management Corporation completed a SB 271 grant funded assessment in the
eastern portion of the watershed between Moon and Minor creeksin 2000 (Project 4). The
assessment methods were different enough from the methods used by PCFWWRA and RNSP
that the data are difficult to analyze together. The NRM data are contained in our database, but
have been excluded from analyses in this report that use potential sediment yield volume and
treatment costs.

PCFWWRA completed a group of large assessments in Redwood Creek that encompassed the
sub-watersheds immediately upstream of the park including Coyote, Garrett and Lacks creeks
and more than 75 percent of the west side of the watershed. These areas were identified as
Projects 1, 2, 3and 5 (Figure 1). The results of those assessments are reported in Bundros, et al,
2003.
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In this update report for Project 7, we re-calculate statistics and re-run analyses contained in the
2003 report to update the results with the Project 7 data.

ROAD TREATMENTS SUBSEQUENT TO ROAD ASSESSMENTS

Landowners in Redwood Creek have upgraded and decommissioned roads subsequent to some
of the road assessments described in thisreport. These projects have been completed both
individually and in partnership with RNSP, California Department of Fish and Game (DFG),
USFWS, and others. RNSP records show that about 24 miles of roads have been
decommissioned and 28 miles have been upgraded since 1995, but the records are incompl ete.
Many more miles of roads have been upgraded in conjunction with timber harvest plans and
some landowners have upgraded roads as part of their road management programs. Our records
also show that more than $1.8 million has been spent to upgrade and decommission roads in the
upper watershed over that past 10 years. Again, this does not include work that has been
completed through timber harvest plans or as part of landowner road management programs. An
additional $1.1 million is secured for road treatments in 2004 through 2005. These projects will
decommission and upgrade about 10 miles of highest priority roads. Project funds have come
from the following sources: SB 271, 54%; Landowners, 23%; USFWS (Jobs-in-the-Woods),
10%; Clean Water Act, Section 319h, 9%; and RNSP, 4%.

While a significant amount of work has been completed, we do not have enough information to
fully describe what has been done. Because of this, we have not included the subsequent work in
our tables or analyses, nor are they shown on the maps. Instead, we show and analyze the data
that were collected at the time of the initial assessments. We will work with landownersto
acquire information on upgraded and decommissioned roads so that we can better describe
landowner efforts to reduce erosion and sedimentation from existing roads in a future report.

CURRENT ROAD ASSESSMENT METHODS

Assessment Fieldwork

During the road assessment, field crews walked al roads to identify and evaluate existing and
potential erosion sites. Thisincluded sites where sediment would likely be delivered to a stream
channel and all ditch relief culverts (DRC). For each site evaluated, a data form wasfilled out,
and the site was located and mapped on 1:6,000, 1997 aerial photography. Each site was flagged
and marked with an orange aluminum tag for locating in the future.

The field form (Appendix B), when completed, contains basic information about the type, nature,
and location of each potential erosion site on aroad. A form was also completed for each DRC
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along aroad, even if the DRC had no potential erosion. The form is organized in such away that
it guides the field crews as they record the critical information needed to describe the potential
erosion site. The crew then prescribes needed erosion control or prevention treatments, and
surveys the sites to quantify volumes.

The assessment method includes a detailed tape and clinometer survey of asite that is being
evaluated. The survey is used to estimate potential erosion volumes and excavation volumes
necessary for treatments (e.g., excavation volumes for decommissions, culvert replacements,
etc.). Recommended treatments, and equipment and labor needs are also recorded. The crew
also provides awritten description and simple sketch of each site on each form.

All field crew members were previously trained by Pacific Watershed Associates (PWA) and
had completed numerous road assessments prior to starting the Redwood Creek assessments.
PWA and RNSP provided additional training on issues specific to Redwood Creek immediately
before work began in the watershed. The crews worked in teams of two. For quality control,
each assessment site was field reviewed by an experienced geologist from PWA.

Volume Calculations and Limitations

Asused in thisreport, “site potential yield” and “site potential erosion” are synonymous with
“future yield” and “future erosion” (respectively) found on the assessment form (Appendix B).
Site potential yield is the amount of sediment that is reasonably expected to be delivered to a
watercourse if erosion at the site occurs.

Fluvial sites

Site potential yield at a stream crossing is estimated from tape and clinometer surveys of the
crossing fill. Thefield crew surveys a profile through the stream crossing that follows a straight
line and approximates the center of the stream valley. The profile beginsin undisturbed or stable
channel above the crossing, extends downstream across the roadway and down the fillslope to
the channel below the crossing. When drafted, an accurate profile survey reveals the original
channel grade through the crossing. The site potential yield is estimated by assuming that, on
average, a stream will eventually erode the crossing fill to its original channel grade and width,
and will erode sideslopesto a 1:1 (100%) slope.

For stream crossings where decommission is proposed, the profile is used in combination with
cross-section surveysto determine the fill volume in the crossing. The estimated excavation
volume isthe fill volume that would need to be removed from the crossing to expose the original
or near original stream bed, with a channel width similar to the channel and valley width above
and below the crossing. The default design uses 2:1 sideslopes (50%) for calculating the
crossing excavation volume. The actual crossing excavation will be influenced by bedrock and
stumps, which guide the final excavation and reveal original pre-road conditions.

For stream crossings where upgrade is proposed, the surveyed profile provides a means for
determining proper culvert placement on channel grade, length of culvert needed and, where
appropriate, the length of downspout needed. The volume of fill that must be excavated and
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replaced during a culvert upgrade can also be determined from the surveys. Fluvia erosion at
ditch relief culvert outlets, springs and along road reaches is estimated by assuming reasonable
dimensions of agully that could potentialy form or enlarge at the site.

Stream diversions — Site potential yield from stream diversions was not estimated during the
assessments. Stream diversions can cause a significant amount of erosion and sedimentation, but
estimating the potential yield from future hillslope gully erosion would be speculative.

Landslide sites

Estimates for site potential yield at alandslide site were made by delineating the boundaries of
the future landslide, calculating the volume of the material and then estimating the percent of the
volume that would reach a stream. The site potential yield generally includes only the erosion
volume directly associated with the road prism. For most landslide sites, the yield does not
include the volume of material that can erode downslope from aroad when road failures occur,
nor the volume associated with larger landslide features that can extend far upslope or downslope
from the road. Field crews measured only that portion of the landslide mass that could be
directly associated with the road prism. There were two situations where the yield included more
than just the road prism. These sites were: 1) deep seated landslides where the road mass likely
initiated a failure that isincorporating native ground, and; 2) landslide sites where ‘ extreme
erosion’ had been identified and quantified. Other than these two exceptions, the total volume
associated with alarge landslide that may or may not be exacerbated by a road was not
guantified as part of this assessment. Because volume calculations for most landdlide sites are
based only on the road prism, volume and yield estimates for potential landslide erosion are
likely conservative.

Culvert Diameter Sizing

The capacity of aculvert at each stream crossing was checked to seeif it could pass the
discharge from a 100-year storm. Culvert diameters were sized using two methods and choosing
the larger of the two results. The first method used field evidence including natural channel
cross-sectional area. The second method used standard published runoff formulas.

In the first method, channel cross-sectional area (average channel width x average channel depth)
for the 100-year storm was estimated in the field as part of the assessment and was recorded on
the assessment form. The crew then made afield decision on the adequacy of the existing
culvert diameter by comparing the channel cross-sectional areato the existing culvert inlet area.
If determined undersized, the field crew recommended a larger culvert diameter equal to the
channel cross-sectional area. A culvert rust line that exceeded 50 percent of the circumference
was also used as a criterion indicating an undersized culvert.

The second culvert sizing method was an office exercise that estimated 100-year discharge based
on Waanenen and Crippen (1977) for drainage areas 80 acres and greater, and the rational
method (Dunne and Leopold, 1978) for drainage areas | ess than 80 acres.
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There are inherent errors in both the field methods and the office methods when sizing culvert
diameters. Inthefield, errors occur when estimating the channel dimensions of the 100-year
storm discharge. In the office, errors occur when delineating drainage areas from topographic
maps. We used a 10-meter digital elevation model (DEM) produced by RNSP as a base for
delineating drainage areas.

During project level planning, the recommended culvert diameter should be evaluated in the field
prior to finalizing a culvert replacement. Results from both theinitial field call and the office
determination should be used in combination with other field evidence to correctly determine
culvert size.

Database and GIS

All data collected during the road assessments are contained in arelational database using
Microsoft Access™ 2002. All GIS data are maintained in ESRI Arcinfo™ format.

We maintain a single database that contains the data from all assessments for which data are
available. Datathat are not in the database are Project 97 performed by NRM and Project 6
performed by the Five Counties Salmonid Conservation Program (Table 1). Project 6 will be
included in the database in the near future.

PROJECT 7 ROAD ASSESSMENT

The Project 7 road assessment was funded by DFG SB 271 and Coastal Salmon Recovery
Program grant for Grant Agreement number P0110303 dated May 28, 2001 with PCFWWRA.
Tota funding through DFG was $48,080. Cash contribution to the project was $20,000 from
RNSP. Total cost of al grants and cash contributions was $68,080. RNSP contributed in-kind
services of geologists for technical review, GIS manager, materials, equipment, GIS and
database development, data analysis, and report preparation.

Project Area Description

Project 7 generally encompasses smaller land ownerships on the east-side of Redwood Creek in
the area around Highway 299. The project encompassed most roads in Captain and Negro Joe
creeks and fewer of the roadsin Windy, Emmy Lou, Minon, Gunrack, High Prairie, and Minor
creeks. Interfluves adjacent to these sub-watersheds are also part of the project area. The total
area contains about 13,000 acres and about 154 miles of roads. About 65 percent of the areais
held in ownerships that chose not to participate in the assessment. Approximately 54 miles of
roads were assessed for potential erosion across 19 different land ownerships. Fieldwork for
Project 7 began in March 2003 and concluded in November 2003.
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Re-assessment of a portion of 1999 project area

The Project 7 assessment by PCFWWRA evaluated six miles of roadsin Minor Creek previously
assessed by NRM in 1999. These roads were re-assessed because our knowledge of Minor
Creek hasindicated a higher erosion threat in the sub-watershed than the NRM data suggest.
NRM used a different assessment method than that used in most assessments in Redwood Creek.
We wanted to compare results from the two methods. A large landowner who had initially
agreed to participate in Project 7 declined to participate after the project began. We contacted
DFG and the Minor Creek landowner, and an agreement was reached to re-assess as much of
Minor Creek as funding would allow. Six miles of road were re-assessed. The results of the
comparison are provided in Appendix C.

Assessment Results

Driveability and maintenance status

Of the 54 miles evaluated, about 24 miles of roads were driveable by a standard 4WD vehicle
and about 24 miles were not driveable. The driveability was not documented for about 6 miles

of road. Road driveability is summarized in Table 4.

Table 4. Driveability of all assessed roadsin Project 7.

% of Total
Driveability Miles Assessed
Miles
Driveable 24 45%
Not driveable 24 45%
Unknown 6 10%
Total Assessed in Project 7 54 100%

Table notes: Totals may differ slightly from those shown in other tables due to rounding.
Driveability is as documented at the time of assessment.

The road maintenance level was aso documented during the assessment. Field crews described
roads as maintained, unmaintained, or decommissioned. Maintained roads are roads that show
evidence of recent maintenance, including cleaning of culvert inlets, trash racks, and inboard
ditches, grading, rolling dip or waterbar reconstruction, brushing, culvert replacement, or
reconstruction of fills. Roads identified as unmaintained lacked obvious maintenance to culverts
and ditches, and vegetation was encroaching the road and road surface. The road may or may
not have been driveable. Decommissioned roads were roads previoudly treated to prevent
erosion and subsequent delivery of sediment to a stream. Fills and culverts had been removed
from stream crossings, unstable fills pulled-back, and permanent road drainage provided by
outsloping, rolling dips or cross-road drains. There were about 23 miles of maintained roads and
24 miles of unmaintained roads. No roads were decommissioned. The status was not
documented for about 7 miles of roads. Table 5 summarizes these data.
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Table 5. Maintenance status of all assessed roadsin Project 7.

% of Total

Maintenance Status Miles Assessed
Miles

Maintained 23 44%
Unmaintained 24 46%
Decommissioned 0 0%
Unknown status 7 10%
Total assessed in Project 7 54 100%

Table notes: Totals may differ slightly from those shown in other tables due to rounding.
Status is as documented at the time of assessment.

Prescribed road treatments

Roads were assessed on 19 separate ownerships. Asfield crews evaluated sites, they prescribed
atreatment type of decommission, upgrade or maintain. Prior to assessments, the larger
landowners had identified roads that could be prescribed for decommission during the
assessment. Accordingly, decommission or upgrade treatments were prescribed for all sites on
their roads based on landowners' guidance or field conditions that clearly showed aroad had
been located in a geomorphically unstable setting. In Project 7, no landowners suggested roads
for decommission. Therefore, only field conditions were used to determine prescription type.
Approximately 23 miles (43%) of roads were prescribed as decommission, 19 miles (35%) as
upgrade and 12 miles (12%) prescribed as maintain. Table 6 summarizes these data.

Table 6. Road treatments prescribed for Project 7.

Prescribed Treatment Miles Prescribed for Treatment | % of Total
Decommission 23 43%
Upgrade 19 35%
Maintain 12 21%
Totals 54 100%

The treatment type assigned to each site by the field crews was purely a“call’ that guided the
type of information collected at the site. 1t was not meant to reflect acommitment or obligation
by the landowner to treat the road as prescribed. While we encourage road decommissioning to
reduce the road density in the upper Redwood Creek watershed, the landowner will ultimately
decide how aroad will be treated.

Regardless of the prescription assigned at the time of the assessment, the basic information
gathered during the assessment can still be used if prescriptions change. For example, if the
landowner decides they would like to upgrade aroad that had been prescribed as decommission,
the basic information gathered during the assessment can be adjusted to provide an estimate of
the needed work. Similarly, for roads that had been prescribed as upgrade, the data can be re-
worked for decommission treatments. This second scenario requires additional timein thefield
to determine such things as: where to store spoils, how to haul spoils, estimating equipment
production rates for more complex excavations, etc. In both cases, the information from the
original road assessment must be ground-truthed and a budget developed for the specific project.
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Potential sediment yield

In this report, potential sediment yield is always the larger of site potential yield or the extreme
potential yield for each site. The site potential yield was measured for each sitein the field
during the assessment. It isthe volume of material that can potentially erode and be delivered to
astream during alarge storm. The extreme potential yield was aso estimated in thefield. Itis
the volume of sediment that can be delivered from an extreme erosional event (e.g., adebris
torrent initiating at a stream crossing) at asite. It islarger than the site potential yield when the
possibility for an extreme event was identified.

A total of 458 sites were evaluated in Project 7. Sites were categorized into two general groups
based on the dominant erosional process at the site. Fluvial sites generally include haul road and
skid road crossings, DRCs, road reaches, springs. Landslide sites generally include debris slides
and deep-seated features. There were 335 fluvial erosion sites and 123 landslide sites. Site
locations are shown on mapsin Appendix D. General site information is summarized in Table 7.

Table 7. Potential sediment yield in Project 7.

Site

Extreme

Potential

No. of \I/E(;lcijsr;oenl Potential ~ Potential Sedimeznt % of No. ;/Z grn?eortlt
Sites 4s® Yield Yield Yield of Sites vield
0ds)  yds)  ds)  (yas?)
Sites Inventoried 458 150,038 81,697 16,250 91,058 100% 100%
All Sites with no yield 27 0 0 0 0 6% 0%
All Sites, Yield >0 431 150,038 81,876 16,250 91,058 94% 100%
M-H Sites, Yield >0 233 96,630 55,105 12,500 62,021 51% 68%
All Fluvial Sites 335 58,895 58,388 8,500 62,987 73% 69%
All Landslide Sites 123 91,223 23,389 7,750 28,072 27% 31%
Field Prescriptions
Decommission 211 81,990 37,927 10,500 44,122 46% 48%
Upgrade 219 67,603 43,325 5,750 46,313 48% 51%
Maintain 28 445 445 0 445 6% 1%
Table notes:

! Erosion Volume is that amount of sediment that can potentially erode from a site. Not all sediment
eroded will be delivered to a stream.

2 Potential Sediment Yield is the greater of the site potential yield and the extreme potential yield for
each site then summed for all sites. It is not the sum of the two columns “Site Potential Yield” and
“Extreme Potential Yield”.

Totals may differ slightly from those shown in other tables due to rounding.

Fluvial erosion sites

The 335 fluvial sites can potentially deliver nearly 63,000 yds® of sediment to streams. About 89
percent of the sediment is from stream crossings. The remainder is from skid trails and gully
erosion from ditch relief culverts, and along road reaches. Potential sediment yield from stream
diversions was not estimated, but can be significant. Datafor fluvial erosion sites are
summarized in Table 8.
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Table 8. Selected information for fluvial erosion sitesin Project?.

All Urgency Sites Medium to High Urgency Sites

Potential Potential % of Pot.

Fluvial Features, Yield>0 l\é?t.e(;f Sedimeng3 Yield ’\éci)tégf Sedimeng Yield %fosfit'\elcs). Sed'iment
(yds®) (yds®) Yield

Road Crossings 239 55,841 138 40,261 58% 72%
DRC 56 469 7 222 13% 47%
Swales 1 2 0 0 0% 0%
Road Reaches 10 1,401 3 1,023 20% 73%
Skid Trail Crossings 30 5,175 14 2,353 47% 45%
Totals 335 62,987 162 43,859 48% 70%
Table notes:

Totals may differ slightly from those shown in other tables due to rounding.

Fish passage at stream crossings - In Project 7 there were four Class | (fish bearing) stream
crossings (Table 9). None of the crossings appeared to be barriersto fish at any life stage at the
time of the assessment. Improvements to the crossings for erosion control are low to low-
medium urgency at this time, and we do not anticipate that any treatments would occur in the
near future. However, all treatments at Class | stream crossings should be designed to meet fish

passage guidelines.

Table 9. Status of Class | stream crossings in Project 7.

Site ID Road Location Type Urgency Comment
7032006 AM-5 |Windy Bridge Low-medium |Left abutment needs minor stabilizing.
7042001| HP-51 |High Prairie |Washed out Low Minor fill remaining.
7061001| UBR |Negro Joe (Washed out|Low-medium |Some fill remaining.
3059046.3| MC1000 [Minor Bridge Low Over Mainstem Minor Creek.

Landslide erosion sites

The 123 landslide sites can potentially deliver over 28,000 yds® of sediment to streams. About
65 percent of the potential sediment yield from landslidesis at medium to high urgency sites.
Data for landslide erosion sites are summarized in Table 10.

Road surface and ditch erosion

Proper road surface drainage is essential to any road system. When properly configured by ditch
relief culverts, outsoped road surfaces and/or rolling dips, road surface drainage distributes
surface runoff uniformly along aroad, and prevents concentrated surface runoff that can lead to
sheet, rill and gully erosion. Reducing the amount of road surface and inboard ditch that drains
directly to streams reduces chronic fine sediment delivery to streams.
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Table 10. Selected information for landslide erosion sitesin Project 7.

All-Urgency Sites Medium to-High Urgency Sites

Landsl\l((ijslgfgtures, N(_). of Se;%tgr?ttelield N(_). of Se;r?::rzlttlilield % of_No. of| % o_f Poten_tial

Sites 33 Sites 3.3 Sites Sediment Yield

(yds) (yds®)

Roads 108 22,372 63 15,606 58% 70%
Landings 6 1,419 5 1,288 83% 91%
Road-Hillslope 5 2,444 1 750 20% 31%
Road-Landing 4 1,837 3 518 75% 28%
Totals 123 28,072 72 18,162 59% 65%

Table notes
Totals may differ slightly from those shown in other tables due to rounding.

Field crews evaluated the road surface drainage as they performed road assessments for Project
7. They noted the number, frequency and conditions of ditch relief culverts, the need for inboard
ditch repair, and considered where outsloping road surfaces might be appropriate. They also
measured the length of road and inboard ditch that drained directly to stream crossings. Of the
54 miles of road evaluated, 22.5 miles (42%) of inboard ditches or road surfaces drained directly
to streams.

A simple calculation with reasonabl e assumptions can estimate the level of sediment delivery
due to road-stream connectivity. For example, if the combined road and ditch width is 20 feet
and their surfaces are lowered, on average, by two inches over 54 milesin a 10-year period,
surface erosion would deliver roughly 14,700 yds® of fine sediment to project area streams,
averaging 1,470 yds® annually. By no means is this meant to reflect what will actually occur, but
the estimated volume of fine sediment in this example shows the relative importance of
disconnecting road and inboard ditch surfaces from streams. Table 11 summarizes the three
general categories of potential sediment sources for all roads assessed in Project 7. The potential
sediment delivery from medium to high urgency sites is about 76,700 yds®, averaging about
1,420 yds® per mile. Fluvial sites account for 57 percent of the volume, landslides account for
about 24 percent and road surface erosion about 19 percent.

Table11. Summary of potential sediment sources from 54 miles of assessed roadsin Project 7.

Potgntial % of Total Potential % of Potential Avgrage Ppt. Average Pot.
Sediment Sgdlment Pott_antial Sedime_nt Yield Sediment Yield Sediment Yield _Sediment

Yield All Sediment (Medium to - from Med to Yield from all
Source ; ) (Medium to . : .

Urgency Yield (all High Urgency) h High Sites Sites

Sites (yds®) urgency) (yds®) High Urgency) (yds® / mi.) (yds® / mi.)

Fluvial sites 62,987 60% 43,859 57% 812 1,166
Landslide sites 28,072 27% 18,162 24% 336 520
Road surfaces’ 14,700 14% 14,700 19% 272 272
Totals 105,759 100% 76,721 100% 1,421 1,959
Table notes

! Volume is only an estimate based on length of roads and/or ditches connected to streams.
% Totals do not sum equally and may differ slightly from those shown in other tables due to rounding.
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COMPILED RESULTS FROM ALL COMPLETED ASSESSMENTS

This section summarizes the data from all road assessments completed since 1996 in the upper
Redwood Creek watershed that are contained in our database. Asshown in Table 12, about 723
miles (65%) of the 1,116 miles of roads in the upper watershed have been evaluated. However,
our database contains data for only 670 miles. We do not have datafor 31 miles of roadsin
Project 97. We have the data for the 21 miles of Humboldt County roads assessed by the Five
Counties Salmonid Conservation Program, but have not yet verified consistency of those data
with data from the other assessments.

Table 12. Projects, road miles and data use for assessment projectsin the upper Redwood Creek
watershed.

Datain | Volume Data

Total Public Private | Evaluated |%Evaluated | Database |Used in Report
Project 96 16.1 0.0 16.1 11.2 70% Yes Yes
Project 97 81.9 12.9 69.0 31.1 38% No NA
Project 0 98.1 8.1 90.1 83.1 85% Yes Yes
Project 1 220.4 15.0 205.8 186.2 84% Yes Yes
Project 2 192.0 10.5 181.5 131.5 69% Yes Yes
Project 3 158.5 4.6 154.0 107.5 68% Yes Yes
Project 4 175.7 20.3 155.4 91.4 52% Yes No
Project 5 18.5 1.9 16.6 6.9 37% Yes Yes
County Roads Note 1 Note 1 Note 1 20.8° 67%)| Not yet NA
Project 7 154.4 14.0 140.4 53.5 35% Yes Yes
TOTALS 1,115.5 87.1 1,028.8 723.2 65%

Table notes
! County road mileage is not shown because it is included within other project areas defined in our GIS.

2 County road mileage is shown because it is the length assessed by the Five Counties Salmonid
Conservation Program, and not assessed by other projects.
Totals may differ slightly from those shown in other tables due to rounding.

Throughout this chapter and in the chapter “ Treatment Priorities’, we use project data that are
reliable for the specific summary statistic or analysis. During each assessment, some proj ects
recorded al data used in all tables and analysesin thisreport. Other projects did not record
estimated treatments costs or used volumetric surveys that were inconsistent with most other
assessments in the watershed. Table 13 shows the projects from which data are used, the
summary statistic and analysis that uses the data, and total road miles for those projects.
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Table 13. List of projects from which data are used in summary statistic and data analyses

presented in this summary report.

Projects with Reliable Data Summary Statistic or Data Analysis Total Road Miles

1,2,3,57 All cost tables and prioritizing roads 486
Sediment yield, road surface drainage,

0,1,2,3,5 7and 96 sediment yield density (hot spots), and 580
prioritizing sub-watersheds

0,12 3 4,5, 7 and 96 Dr|yeab|llty, mamtenance status, and 670
critical crossing density

Driveability and Maintenance Status for all Completed Assessments

Road maintenance status and driveability were recorded during most road assessments and is
summarized in Tables 14 and 15 (respectively) and shown in Appendix E. Driveability and
maintenance status is as documented at the time of assessment.

Table 14. Driveability of assessed roads.

Driveability Miles As;/g:sfe-[doﬁilles
Driveable 328.9 49%
Not Driveable 303.2 45%
Unknown 38.3 6%
Total Assessed in Projects 0, 1, 2, 3, 4, 5, 7, and 96 670.4 100%

Table note: Totals may differ slightly from those shown in other tables due to rounding

Table 15. Maintenance status of assessed roads.

Maintenance Status Miles Aszg;)sfe-[joa:les
Maintained 215.8 32%
Unmaintained 398.3 59%
Decommissioned 5.7 1%
Partially decommissioned 23 0%
Unknown Status 48 7%
Total Assessed in Projects 0, 1, 2, 3, 4, 5, 7, and 96 670.1 100%

Table note: Totals may differ slightly from those shown in other tables due to rounding

Potential Sediment Yield for all Completed Assessments

Potential sediment yield datafor all evaluated sitesin Projects 0, 1, 2, 3,5, 7, and 96 are
summarized in Table 16. Project 4 is not included because we feel the volumes are inaccurate.
The county roads project and Project 97 are omitted because we do not have the data. Table 16
does not include potential sediment yield from road surface erosion.
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Table 16. Potential sediment yield for Projects O, 1, 2, 3, 5, 7 and 96.

Erosion Site Extreme Potential % Of.
No. of . Potential . % of No. Potential
Sites Volume Potential Yield Sediment of Sites Sediment
(yds3) Yield (yds3) (yds3) Yield (yds3) vield
Sites Inventoried 4,431 2,039,512 1,201,339 765,250 1,647,186 100% 100%
All Sites with No Yield 539 9,050 0 9,000 9,000 12% 1%
All Sites, Yield >0 3,892 2,030,462 1,201,339 756,250 1,638,186 88% 99%
M-H Sites, Yield >0 2,370 1,385,513 891,757 592,750 1,239,786 53% 75%
All Fluvial Sites 3,533 797,302 782,736 188,250 883,580 80% 54%
All Landslide Sites 898 1,242,210 418,604 577,000 763,606 20% 46%
Field Call for Treatment
Decommission 1,749 1,200,110 570,998 498,500 867,211 39% 53%
Upgrade 2,100 795,428 592,797 238,250 726,476 47% 44%
Maintain 498 24,869 22,928 11,500 27,209 11% 2%
Other 84 19,105 14,616 17,000 26,289 2% 2%
Totals all Sites 4,431 2,039,512 1,201,339 765,250 1,647,186 100% 100%

Table notes: Totals may differ slightly from those shown in other tables due to rounding.
Other is from Projects 0 and 96 and is a combination of upgrade and maintain.

Road surface and ditch erosion

The length of road and inboard ditch draining into streams was measured in Projects 1, 2, 3, 5
and 7 so that sediment delivery from surface erosion of roads and ditches could be estimated.
Road and ditch length connected to streams was not measured in Projects 0 and 96. For all
projects where road-ditch connectivity was measured, 53 percent of the road-ditch length was
connected to streams. It can be assumed this value holds generally true for areas where
connectivity was not measured, because the areas where measurements were made are well
distributed across the watershed and reflect road connectivity across diverse terrain, ownership
and road age. Based on this assumption, the potential sediment yield from road-ditch surface
erosion on 580 miles of roadsin Projects 0, 1, 2, 3, 5, 7 and 96 can be estimated.

Assuming the combined road and ditch width is 20 feet and their surfaces are lowered, on
average, by two inches over 307 miles (53% of 580 miles) in a 10-year period, surface erosion
would yield roughly 200,000 yds® of fine sediment to project area streams, averaging 20,000
yds® annually. Asin the surface erosion discussion for Project 7 this does not mean it will
actually occur, but it is an example that shows the relative importance of disconnecting road and
inboard ditch surfaces from streams.

Summary of total potential sediment yield for all completed assessments

Thetotal potential sediment yield for the 580 miles of assessed roads in Projects 0, 1, 2, 3,5, 7
and 96 is about 1,820,000 yds®. Fluvial sites account for about 884,000 yds® (49%), landslide
sites account for about 737,000 yds® (40%), and road surface erosion accounts for about 200,000
yds® (11%). Table 17 summarizes the three general categories of potential sediment sources
from assessed roads in Projects 0, 1, 2, 3, 5, 7, and 96.
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Table 17. Summary of potential sediment sources from 580 miles of assessed roads in Projects

0,1,2 35 7and96.

Sediment Source

Total Potential Sediment
Yield - All Ur%ency Sites

Total Potential Sediment
Yield per Mile for 580 Miles

% of Total Potential
Sediment Yield from

(yds®) (yds®/mile) Roads
Fluvial sites 883,580 1,523 49%
Landslide sites 736,610 1,270 40%
Road surfaces’ 200,000 345 11%
Totals 1,820,190 3,138 100%
Table notes

Volume is only an estimate based on length of roads and/or ditches connected to streams.
% Totals may differ slightly from those shown in other tables due to rounding.

Potential Sediment Yield for ALL Upper Watershed Roads

Based on the previous discussion, the average potential sediment yield from 580 miles of road is
about 3,100 yds® per mile. If we assume the assessed roads are representative of al roadsin the
upper watershed, we can use the average yield to estimate the total potential sediment yield from
the 1,116 miles of roads in the upper watershed. Based on this assumption, the total potential
sediment yield from all roads in the upper watershed is 3,502,000 yds®. These data are
summarized in Table 18.

Table 18. Estimated total potential sediment yield and sources for 1,116 miles of roads in the

upper Redwood Creek watershed.
Sediment Source Yield l;’er.MiIe Total E_stimated Potential Segiiment
(yds®/mile) Yield From Roads (yds®)
Fluvial Sites 1,523 1,699,700
Landslide Sites 1,270 1,417,300
Road Surfaces 345 385,000
Totals 3,138 3,502,000

Road Treatment Costs

Costs for projects where cost data were estimated in assessment

Costs were calculated for all work prescribed during the field assessmentsin Projects 1, 2, 3,5
and 7 and are shown in Table 19. Costs have been determined separately for road decommission
and upgrade treatments. Costs are strictly an estimate. Actual costs will vary based upon afinal
field evaluation at the project level when projects are planned, and the landowner’ s decision to
upgrade or decommission aroad.

Site specific treatment costs were calculated first for each site evaluated based on equipment and
labor needsidentified on the field form. Other costs associated with treatments, such as
equipment mobilization, road opening and rebuilding, road drainage treatments, culvert
materials, and mulching were summed for the entire assessment area. Additional costs for
equipment and labor logistics; and layout, coordination, supervision and reporting were added as

Upper Redwood Creek Watershed Road Assessment: Updated Summary Report 22



an aggregate amount to the total project cost. Treatment costs were not estimated during the

Project 0, 4 and 96 assessments.

Table 19. Estimated road treatment costs for all evaluated sitesin Projects 1, 2, 3, 5and 7.

Iltem Decommission Upgrade Maintain Totals
Miles prescribed for treatment 167.1 225.9 94.5 487.5
Prescribed Treatment % of Total 34% 46% 19% 100%
Site specific treatments $4,035,415 $3,567,635 $0 $7,603,050
Mobilization $46,200 $39,650 $0 $85,850
Equipment and labor logistics $807,456 $723,597 $0 $1,531,053
Road opening and rebuilding $201,776 $35,701 $0 $237,477
Road drainage $192,677 $615,287 $0 $807,964
Culvert materials $0 $1,352,728 $0 $1,352,728
Mulch $223,984 $69,702 $0 $293,686
Layout, coordination, supervision

and reporting $1,652,252 $1,921,290 $0 $3,573,542
(30% of above costs)

Totals $7,159,760 $8,325,590 $0 $15,485,351
Average treatment cost per mile $42,842 $36,859 $0 $31,765

The specific details and assumptions for calculating costs are shown in Appendix F.

Excluding routine road maintenance, the total estimated cost to decommission roads is about
$7.2 million, averaging about $42,800 per mile of road. For decommission roads, costs are
calculated for all sitesand al treatment urgency levels. It isassumed that all sitesalong a
decommissioned road would be treated, because the road would be inaccessible after treatment,
and untreated sites could not be maintained.

For roads prescribed as upgrade, the total estimated treatment cost is about $8.3 million,
averaging about $36,900 per mile of road. Costs for upgrade sites are only calculated for
medium to high urgency sites. Treatments at lower urgency sites are likely not critical, so
limited funds would be spent most effectively treating higher urgency sites.

Costs for all upper watershed roads
Treatment costs have been estimated for Projects 1, 2, 3, 5 and 7 where the overall average for
upgrade and decommission is roughly $31,800 per mile. About 20 percent of the roads are being
maintained in these projects and do not require upgrade or decommission treatments. 1f we
assume that ALL roads in the upper watershed would have proportionately similar treatment
needs and costs as those in Projects 1, 2, 3, 5 and 7, the total treatment costs for all roadsin the
upper watershed can be estimated as follows:

1,116 total miles x 80 percent (require treatment)

893 miles requiring treatment x $31,800 per mile

$28.4 million

893 miles require treatments
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For privately owned roads only we calculate the following:
1,029 privately owned miles x 80 percent (require treatment) = 823 miles

823 privately owned miles requiring treatment x $31,800 per mile = $26.2 million

TREATMENT PRIORITIES

This section provides examples of how treatment priorities can be established based on results of
road assessments in the upper Redwood Creek watershed. Establishing treatment prioritiesis
important, because erosion control and prevention treatments are expensive and the funds
available for this type of work are limited. Establishing priorities helps determine where the
greatest benefit can be achieved so that limited funds are spent wisely.

The analyses methods in this section were originally presented in our first summary report
(Bundros, et al, 2003). Here, we repeat the analyses that now include new information from
Project 7. The discussions found in the first report that describe the logic behind each analysis
method are repeated in their entirety to maintain the integrity of this section.

We present three different analysis methods that can be used to prioritize treatments. Each
method analyzes road assessment data differently and at a different scale. The first method uses
database queries that prioritize individual roads and individual sub-watersheds. The second
method uses a Geographic Information System (GIS) spatial analysis that identifies areasin the
watershed that have a high density of potential sediment yield. The third method uses a numeric
risk analysis that prioritizes sub-watersheds. The third analysisis performed twice. First, the
analysis prioritizes sub-watersheds based on the likelihood for and magnitude of erosion, or
resourcethreat. The analysisis repeated a second time using anadromous salmonids as the
resource at risk. The strengths and weaknesses of each method are described. The section ends
with adiscussion that contains additional comments about stream crossings, stream diversions
and what we refer to as "critical” crossings, and Highway 299.

Prioritizing Roads and Sub-Watersheds Using Database Queries

The method presented in the following discussion relies on database queries that characterize
individual roads and sub-watersheds so that treatment priorities can be established. Unlike other
methods described in this section, database queries are based on treatment urgency instead of
erosion potential.

Roads

This method establishes atreatment priority for individual roads using database queries and data
from Projects 1, 2, 3, 5 and 7. Other projects were omitted because field crews did not prescribe
detailed treatments nor estimate treatment costs. Roads that contained sites with medium to high
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treatment urgencies were ranked based on three criterion: 1) potential yield (volume of sediment
that can enter a stream) from the entire road; 2) potential yield per mile of road evaluated, and; 3)
treatment cost-effectiveness (the cost per cubic yard to prevent sediment from entering a stream).
Road treatment priority was based on the ranking of each criterion for each road. Tables G-1, G-
2, and G-3 (Appendix G) show how each road ranks by each criterion. Of the nearly 550 roads
assessed in these project areas and listed alphabetically, Table 20 lists the 20 roads that have the
highest treatment priority based on potential sediment yield, potential yield per mile of road
and/or treatment cost-effectiveness when the top 30 roads (5%) in each table are considered.

Table 20. Treatment priority for roads based on potential sediment yield, yield per mile and/or
treatment cost-effectiveness. The four roads with bolded names rank high in all three criteria.

Potential For Medium to High Urgency Sites
Total ;
Length Total no. Sed_|ment : Potential
Road Name (mi) no. of MtoH Y'E’fld P_otent|all Sediment Yield Costl/yard
sites . all sites |Sediment Yield . Total cost | —, "
sites (yd 83) (yds?) per Smlle_ saved
(yds® / mi)

1050 1.2 13 12 15,511 9,801 8,377 38,020 $3.88
1140 0.8 14 7 12,616 7,144 9,400 14,765 $2.07
1250 1.4 14 14 17,922 17,922 12,801 31,845 $1.78
1300 2.4 27 16 21,834 11,949 4,937 27,190 $2.28
1433 0.5 7 7 3,978 3,978 7,800 7,480 $1.88
1440 1.5 18 15 15,155 14,588 9,726 20,105 $1.38
1500 2.5 38 23 28,842 22,753 9,249 78,990 $3.47
1550 0.6 9 9 11,244 11,244 17,848 52,370 $4.66
800G 0.3 2 2 3,726 3,726 12,420 7,700 $2.07
B0O1666 0.1 7 7 5,139 5,139 36,704 12,210 $2.38
Dolly Varden 14.6 159 137 129,082 122,842 8,402 950,850 $7.74
K&K East 2.2 47 36 41,880 38,940 18,112 79,705 $2.05
LC5000 2.27 26 21 23,659 23,089 10,172 37,895 $1.64
LC5005 0.5 3 1 7,074 3,500 7,292 5,610 $1.60
0-10 0.1 4 2 8,000 5,000 45,455 1,980 $0.40
0-3 2.92 27 19 19,102 17,793 6,094 41,590 $2.33
PP1110 0.5 8 5 9,346 7,061 13,845 13,640 $1.93
PR1106 0.6 5 5 10,417 10,417 17,960 20,075 $1.93
R2100 0.2 2 2 1,557 1,557 7,414 3,080 $1.98
R3800 0.9 11 10 9,796 9,774 11,235 35,585 $3.64
Table note:

Costs above include only heavy equipment costs for site specific treatments and laborers for culvert

installations. Costs do not include equipment mobilization, road opening, heavy equipment requirements
for road drainage treatments, culvert materials costs, mulch and seeding costs, project layout,
coordination, oversight, report preparation, or overhead.
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The 1250, 1440, K&K East and L C5000 roads have the highest treatment priority because each
ranked in the top 30 roadsin all three tables. These roads have relatively high potential sediment
yield, high yield per mile of road, and high treatment cost-effectiveness. Eight roads appeared in
the top 30 roads in both Table G-2 and Table G-3. They are characterized by high potential
sediment yield per mile of road, and high treatment cost-effectiveness. These are the 800G,
1140, 1433, BO1666, L C5005, O-10, PP1110, and R2100 roads. Five roads appeared in the top
30 roads in both Table G-1 and Table G-2, meaning they each have high potential sediment
yield, and sediment yield per mile of road. They are the 1050, 1500, 1550, Dolly Varden, and
R3800 roads. Finally, three roads characterized by high potential sediment yield, and treatment
cost-effectiveness appeared in both Tables G-1 and Table G-3. They are the 1300, O-3 and
R2100 roads.

Aninteresting side note is that high treatment urgencies were identified for the most of the sites
on the 1250, K&K East and Dolly Varden early in the assessments. The 1250, 1050 and 1300
series roads were recently decommissioned, and the Dolly Varden, K&K East will be
decommissioned by the end of 2004.

Sub-watersheds

This method establishes a treatment priority for individual sub-watersheds using database
gueries and data from Projects 0, 1, 2, 3, 5, 7 and 96. Project 4 was omitted because we believe
the volume estimates are inaccurate (see Appendix C for a comparison of Project 4 and Project 7
data). The analysis presents basic information for each sub-watershed, and computes the total
potential sediment yield per mile of road (yds*/mile) for each sub-watershed. The query
evaluates sites with medium to high erosion potentials in sub-watersheds where at least 40
percent of the road miles had been evaluated. The results are sorted by the potential sediment
yield per mile of road. Interfluves, or areas between sub-watersheds, are not included in the
anaysis.

Table 21 shows the query results and establishes a treatment priority for each sub-watershed by
the total potential sediment yield per mile of road. Potential sediment yield per mile ranged from
about 160 yds*/mile in Monroe Flat to 6,020 yds*/mile of road in Lee Creek. Potential sediment
yield averaged 1,810 yds*/mile and treatment costs averaged about $5.50/yd".
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Table 21. Sub-watershed treatment priority based on potential sediment yield per mile of road.
Dataare from Projects 0, 1, 2, 3, 5, 7 and 96 for sites with medium to high erosion potentials.

Roads P(;rtztnagial Potential | Potential Sub-
Sub-Watershed | Acres | Total Evaluated Densitzy Sediment ?(?dllér/]ri?zt \S(Ie cliclir/nrsiTt Watershed
(mi) (%) (mi/mi©) Yield de 3 mi % 3/mie Priority
(yds?) (yds*/mi%) | (yds™/mi)

Lee 292 3 100% 7.0 19,264 42,261 6,020] Very High
Headwaters W 179 2 55% 6.3 8,914 31,843 5,094 Very High
Wiregrass 1,153 9 93% 5.3 35,631 19,771 3,763 High
Joplin 441 5 90% 6.8 17,290 25,110 3,671 High
Burley 255 3 91% 8.2 11,567 29,070 3,559 High
Headwaters_E 114 1 82% 7.1 4,401 24,733 3,465 High
Johnson Prairie 386 2 87% 3.6 7,338 12,179 3,351 High
Lake Prairie 2,144 28 68% 8.3 87,484 26,120 3,159 High
Toss-Up 1,709 15 97% 5.7 47,414 17,760 3,107 High
Pilchuck 1,086 7 88% 4.2 21,449 12,643 2,979 High
Tom 259 3 93% 6.6 7,153 17,667 2,689 High
Dolly Varden 2,151 29 90% 8.6 76,148 22,660 2,644 High
Timbo 229 4 90% 11.3 9,899 27,632 2,444 High
Lacks 10,977 92 81% 5.3/ 197,193 11,497 2,154 Medium
Garcia 905 10 80% 7.1 20,627 14,581 2,048 Medium
Loin 601 6 52% 6.5 12,515 13,328 2,042 Medium
Powerline 408 5 91% 7.2 9,256 14,515 2,025 Medium
Panther 3,800 39 92% 6.6 74,343 12,522 1,906 Medium
June 125 1 100% 4.7 1,694 8,701 1,841 Medium
Stover 544 5 50% 6.3 9,885 11,621 1,837 Medium
Coyote 5,043 52 43% 6.5 89,850 11,402 1,744 Medium
Smokehouse 426 6 74% 8.7 9,210 13,850 1,599 Medium
Twin Lakes 811 10 90% 7.9 15,564 12,280 1,553 Medium
George 699 7 99% 6.7 11,297 10,349 1,537 Medium
Negro Joe 806 10 65% 8.3 12,380 9,830 1,192 Medium
Headwaters_M 1,688 16 59% 6.2 18,488 7,011 1,136 Medium
Fern Prairie 509 7 72% 8.2 7,310 9,194 1,125 Medium
Garrett 2,643 22 62% 5.4 23,441 5,676 1,055 Medium
Lupton 3,329 44 52% 8.5 37,573 7,224 852 Low
Snow Camp 773 9 64% 7.1 6,262 5,182 726 Low
Jena 246 4 47% 10.7 2,715 7,061 659 Low
Ayers 242 4 97% 10.2 2,234 5,901 579 Low
Cashmere 861 10 68% 7.6 5,554 4,130 542 Low
Pardee 1,985 27 59% 8.8 14,630 4,718 534 Low
Christmas Prairie 455 7 72% 9.7 3,033 4,267 440 Low
Marquette 492 6 77% 8.2 2,747 3,572 436 Low
Noisy 4,030 49 67% 7.8 20,392 3,239 416 Low
High Prairie 3,476 44 42% 8.1 16,272 2,996 371 Low
Cool Springs 737 10 44% 8.4 3,592 3,118 371 Low
Six Rivers 741 9 58% 7.8 3,054 2,638 336 Low
Santa Fe 530 9 54% 11.1 3,003 3,625 328 Low
Debris Torrent 129 2 98% 9.1 559 2,770 305 Low
Monroe Flat 189 2 55% 6.2 288 975 157] Very Low
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Also from the Table 21, Lacks Creek has the highest potential sediment yield, equal to about
197,200 yds®. Lacks Creek is more than twice the size of the next largest sub-watershed, so the
fact that it has the highest total potential yield isno surprise. Also, there are eight sub-watersheds
where yield exceeds 20,000 yds*/mile®. They also have some of the highest potential yields per
mile of road assessed.

Prioritizing Areas within the Watershed Using a GIS Spatial Analysis

This method establishes atreatment priority for areasin the watershed using a GI'S spatial
anaysis and data from Projects 0, 1, 2, 3, 5, 7 and 96. Project 4 datawere not used. Rather than
focusing on a specific road or sub-watershed, this method analyzes potential sediment yield
throughout the watershed and highlights discrete areas by the concentration or density of
potential sediment yield. The spatial analysisignores sub-watershed boundaries.

The analysis uses both numeric and spatial data. Numeric data are the potential sediment yield
values for sites as estimated by the field crews, and the spatial data comes from a GIS point
coverage for each site evaluated during the assessment. Because each point represents the
location of asite, the analysis can evaluate the potential sediment yield of one sitein relation to
the potential sediment yield of sites that surround it.

Using GIS and the data sources described above, the density or “hot spots’ (potential sediment
yield per square mile) throughout the upper Redwood Creek watershed was computed. Simply
stated, an analysistool found in GIS software can scan and analyze a contiguous area using a
moving one square mile circular “window.” As the window sweeps across the landscape, it notes
the potential sediment yield at each site location and adds to it the yield associated to
neighboring sitesif they are within one square mile of the site being evaluated. The results of
this analysis are shown in Figure 4. The darkest colors represent the areas that contain the
highest density of potential sediment yield, suggesting another possible treatment priority.

Prioritizing Sub-Watersheds Using Risk Analyses

This method establishes treatment priorities using a numeric risk analysis and data from Projects
0,1,2 3,5, 7and 96. Rather than analyzing a specific road or broad contiguous area, this
method prioritizes each sub-watershed based on specific criteria. Only major sites such as
crossings, landings and road reaches with medium to high erosion potentials (likelihood of
failure) were considered, because it smplifies the analysis. These sites aso represent the bulk of
the potential sediment yield. Similar to other analyses, at |east 40 percent of the road milesin
each sub-watershed must have been evaluated for sites to be considered. The analysisis
performed twice. It first evaluates sub-watersheds based on the likelihood for and magnitude of
potential erosion which we call resource threat. Then it integrates anadromous salmonids into
the analysis that considers salmonids as the resource at risk.
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Resource threat

Thisrisk analysis establishes a sub-watershed treatment priority based on resource threat, or the
likelihood for and magnitude of erosion in each sub-watershed. The resource threat for each sub-
watershed considers three criteria: 1) the potential sediment yield from each site; 2) the slope
steepness at each site, and; 3) the number of critical crossings on each road. Resource threat was
computed as follows:

Resource Threat = Yield + CXing + Steepness

where, for each sub-watershed:
Yield is the potential sediment yield,
CXing isthe number of critical crossings (defined below), and
Steepness is the average hillslope steepness of sites evaluated.

Weighted values were assigned to each criterion based on the actual range of values for each one
and then normalized, if needed, to ensure each criterion had equal importance in the analysis.
The weighted values were then summed to create a final score for each sub-watershed. The
highest scores identify the sub-watersheds with the greatest threat for erosion and suggest
another treatment priority.

Yield — In the formulafor resource threat, Yield describes the total potential sediment yield in
each sub-watershed. It integrates nicely into arisk analysis, because it quantifies the amount of
sediment that can potentially impact aquatic habitat and water quality. Yield isexpressedin
cubic yards per square mile of sub-watershed area (yds*/mi?).

In thisanalysis, potential sediment yield is always the larger of site potential yield or the extreme
potential yield for each site. The site potential yield was estimated for each site in the field, and
represents the volume of material that can potentially erode and be delivered to a stream during a
large storm. The extreme potential yield is the volume of sediment that can potentially be
delivered during an extreme erosiona event (e.g., adebristorrent initiating at a stream crossing)
from asite. Itislarger than the site potential yield when the possibility for an extreme event had
been identified. The potential sediment yield for al sitesin a sub-watershed was summed and
then divided by the sub-watershed drainage area. A weighting value was then assigned to each
sub-watershed based on the following actual range of total potential sediment yield:

Range of Potential Sub-watershed
Sediment Yields (yds’mi?) Weight Value
0-5,000 1
5,001 — 10,000 3
10,001 — 15,000 5
15,001 — 20,000 7
>20,001 9

Table H-1 (Appendix H) ranks each sub-watershed by total potential sediment yield. Potential
sediment yield ranged from 975 yds*/mile” in Monroe Flat to 42,260 yds®/mile” in Lee Creek.
Monroe Flat was the only sub-watershed that had a potential sediment yield of less than 2,600
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yds¥mile’. Eight sub-watersheds had potential sediment yields greater than 20,000 yds*/mil €.
The average yield was 12,490 yds*/mile?, and the median was 11,400 yds*/mile’. Only sites that
had medium to high erosion potentials were considered, because low sites were considered
relatively stable.

Critical crossings— In the formulafor resource threat, critical crossings (CXings) are road-
stream crossings that are the most likely crossings to divert streams from their natural
watercourses. They have adiversion potential, an undersized culvert, and a medium to high plug
potential. Critical crossings are included in the analysis because they represent a significant
threat. The potential sediment yield from acritical crossing cannot be measured before failure
occurs. However, studies performed in Redwood Creek show that stream diversions can lead to
significant gully and landslide erosion (Best and others, 1995;Weaver and Hagans, 1987).

Critical crossings are expressed as the number of critical crossings per mile of road evaluated in
each sub-watershed (#cxingg/mile). Diversion and plug potential were evaluated in the field.
Culvert diameter sizing was based on field evaluations and the use of standard discharge
formulas for the 100-year storm. For each sub-watershed, the number of critical crossings was
summed then divided by the total length of roads evaluated. The following weighting values
were then assigned to each sub-watershed based on the following actual range of critical
crossings per mile of road:

Range of Critical
Crossings
(#cxings/mile)
<0.50
0.51-0.80
0.81-1.20
1.21-1.60
>1.61

Sub-Watershed
Weight Vaue

O~NO1TWEE

Table H-2 (Appendix H) ranks each sub-watershed by the number of critical crossings per mile.
Critical crossings ranged from 0.1 crossings/mile (n=1) in High Prairie Creek (42% evaluated) to
6.3 crossings/mile (n=12) in Johnson Prairie (87% evaluated). The mean was 1.1 crossingsmile
and the median was 0.9 crossings/mile.

Steepness — In the formula for resource threat, Seepness describes the average hillslope
steepness of the sites evaluated in each sub-watershed. It integrates well into arisk analysis
because sites located on steeper hillslopes are more likely to fail. Steepness includes only the
major sites such as crossings, landings, and road reaches with medium to high erosion potentials.
The steepness at each site was determined by GIS using a 10-meter digital elevation model
(DEM) for the Redwood Creek watershed (Figure H-1, Appendix H). A weighting value was
then assigned to the hillslope steepness at each site based on the following range of steepnesses:
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Range of Steepness
Steepness, % Weight Value
0-30
31-40
41 -50
51-65
>65

O~NO1TWE

The weighted values for al sitesin a sub-watershed were summed and then divided by the
number of sitesin the sub-watershed. This produced an average weighted hillslope stegpness for
all sites evaluated in each sub-watershed. The average weighted site steepness for each sub-
watershed was then normalized to the highest weighting value to give site steepness equal
importance in the analysis. Table H-3 (Appendix H) ranks each sub-watershed by site steepness.
Normalized site steepness ranged from 2.1 (n=20) in Smokehouse Creek t0 9.0 (n=31) in
Pilchuck Creek.

In the final step, the normalized values for potential sediment yield, critical crossings and site
steepness for each sub-watershed were summed, creating afinal score for each sub-watershed.
Theresults are shown in Figure 5 and Table 22 and suggest that 13 sub-watersheds have a high
treatment priority based on the potential resource threat. Joplin, Lee and Timbo creeks have the
highest resource threat. The results are in general agreement with the spatial analysisfor
potential sediment yield density.
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Table 22. Sub-watershed treatment priority based on resource threat.
Includes Projects 0, 1, 2, 3, 5, 7 and 96, but not the sub-watersheds in which less than 40 percent
of the roads had been evaluated. Includes sites with medium to high erosion potentials.

%

Normalized Values for

Sub-Watershed Area Road Potgntial Critical Site Total Sub-V\{atgrshed
(ac) E Sediment ; Score Priority
val. . Crossings | Steepness
Yield
Timbo 229 90% 9 7 7.0 23.0 Very High
Joplin 441 90% 9 7 6.1 22.1 Very High
Lee 292 100% 9 5 8.0 22.0 Very High
Powerline 408 91% 5 9 6.6 20.6 High
Burley 255 91% 9 9 25 20.5 High
Dolly Varden 2,151 90% 9 5 4.9 18.9 High
Lake Prairie 2,144 68% 9 3 6.8 18.8 High
Wiregrass 1,153 93% 7 5 6.6 18.6 High
Tom 259 93% 7 9 2.4 18.4 High
Coyote 5,043 43% 5 7 6.2 18.2 High
Headwaters_W 179 55% 9 5 4.1 18.1 High
Johnson Prairie 386 87% 5 9 4.1 18.1 High
Headwaters E 114 82% 9 5 3.5 175 High
Negro Joe 806 65% 3 9 5.1 17.1 Medium
Panther 3,800 92% 5 5 6.8 16.8 Medium
George 699 99% 5 7 4.7 16.7 Medium
June 125 100% 3 5 8.7 16.7 Medium
Toss-Up 1,709 97% 7 3 6.3 16.3 Medium
Cashmere 861 68% 1 9 5.9 15.9 Medium
Garcia 905 80% 5 3 7.6 15.6 Medium
Pilchuck 1,086 88% 5 1 9.0 15.0 Medium
Garrett 2,643 62% 3 7 4.9 14.9 Medium
Lacks 10,977 81% 5 3 6.9 14.9 Medium
Stover 544 50% 5 5 4.4 14.4 Medium
Loin 601 52% 5 3 6.2 14.2 Medium
Ayers 242 97% 3 3 7.7 13.7 Medium
Monroe Flat 189 55% 1 9 3.5 13.5 Medium
Cool Springs 737 44% 1 5 7.0 13.0 Medium
Debris Torrent 129 98% 1 5 6.6 12.6 Medium
Snow Camp 773 64% 3 5 4.3 12.3 Medium
Jena 246 47% 3 5 2.7 10.7 Low
Twin Lakes 811 90% 5 1 4.7 10.7 Low
Lupton 3,329 52% 3 3 4.6 10.6 Low
Smokehouse 426 74% 5 3 2.1 10.1 Low
Pardee 1,985 59% 1 3 5.7 9.7 Low
Fern Prairie 509 2% 3 3 3.5 9.5 Low
Christmas Prairie 455 72% 1 3 4.9 8.9 Low
Headwaters M 1,688 59% 3 1 4.7 8.7 Low
Noisy 4,030 67% 1 3 3.8 7.8 Low
Six Rivers 741 58% 1 3 3.5 7.5 Low
Marquette 492 77% 1 1 4.5 6.5 Very Low
High Prairie 3,476 42% 1 1 4.5 6.5 Very Low
Santa Fe 530 54% 1 1 3.8 5.8 Very Low
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Resource threat and resource at risk

Thisrisk analysis uses the same methods used to describe resource threat, but now integrates
anadromous salmonids in each sub-watershed as the resource at risk. Doing so adds a biological
element to the previous analysis that prioritized sub-watershed treatment only in terms of the
likelihood for and magnitude of potential erosion, or resource threat. Inthisanalysisriskis
defined asfollows:

Risk = Resource Threat + Resource at Risk

Resource Threat was defined in the previous analysis. Resource at Risk isthe number of
anadromous salmonid species observed in each sub-watershed, normalized to the highest
weighting value for other ranking criteria. Salmonid distribution information for the Redwood
Creek watershed is from documented stream surveys performed since 1965 and is shown in
Figure H-2 (Appendix H). Table H-4 ranks each sub-watershed by the number of anadromous
salmonid species observed in each sub-watershed.

The results from this analysis are shown in Figure 6 and Table 23. The treatment priority for
some of the sub-watersheds moved from medium in the previous analysis to high, because they
supported salmonid populations. For example, Lacks and Pilchuck creeks now have ahigh
treatment priority. Inthisanalyss, sub-watersheds with a high treatment priority are a
combination of sub-watersheds that support salmonids and those that do not. In the latter case,
resource threat still dominates the sub-watershed treatment priority.

Upper Redwood Creek Watershed Road Assessment: Updated Summary Report 36



Coyote

Sub-Watershed Treatment Priority
Based on Resource Threat and

wmsneare RESOUNCe at Risk
— Upper Redwood Creek Watershed

Bridge

Devils

Joplin 4 "? _‘ “'."':
‘r! h

- . 7

o«

Monroe Flat

Stover

George N
71 ™
Lacks
Dolly Varden y =

’z

i < Moon

Pilchuck

Toss-Up

June Minor

P v
Wiregrass l’l

Loin " /
A
AR — -

Santa Fe

c
; & g : Sweathouse
Greenpoint ‘ ) 3
@ { Captain W%E
"N a Negro Joe i

Fern Prairie </\

Sub-watershed Priority* Christmas Prairie \ 3

- Very High Jena e
] v

Cool Springs

Lupton

Squirrel Tail

Emmy Lou

Cut-Off Meander

Minon

- . (\‘
Six Rivers ( {

I:I Very Low
Ayers

High Prairie U —
Status of Inventory Data pper Panther

I:I Limited Data Lake Prairie (/@ Pl
I:I Currently Unsurveyed S . O

o 4 Bradford
I:l Park lands { h

Debris Torrent \/
— Streams (l:2f1lf) Marquette 4 Last Gap
—— Watershed divides Timbo V
Powerline

D
. . . . . Snow Camp w
*This map shows the result of a numerical risk analysis that is N
based on resource threat and resource at risk (anadromous Smokehouse
salmonids). Sub-watersheds are ranked only if at least 40% of

the roads in the sub-watershed were assessed. Twin Lakes
Burley H
Tom eadwaters_E
0 1.25 2.5 5 7.5 10
[V E——

Headwaters_M
Source: RNSP GIS - N:\GIS_Mapsluser_maps\60_UBErosionPreventionRanking\Feb2004Updates -
Compiled: February, 2004

Figure 6. Sub-watershed treatment priority based on resource threat and
resource at risk



Table 23. Sub-watershed treatment priority based on resource threat and resource at risk.
Includes Projects 0, 1, 2, 3, 5, 7 and 96, but not the sub-watersheds in which less than 40 percent

of the roads had been evaluated. Includes sites with medium to high erosion potentials.

%

Normalized Values for

Sub-Watershed Area Roads Pot(_antial Critical Site Fish Total Sub-Wate;rshed
(ac) Eval | Sediment| = 5 steapness O Score Priority
’ Yield 9 P Species

Coyote 5,043 43% 5 7 6.2 6.8 25.0 |Very High
Lacks 10,977 81% 5 3 6.9 9.0 23.9 |Very High
Dolly Varden 2,151 90% 9 5 4.9 4.5 23.4  |High
Timbo 229 90% 9 7 7.0 0.0 23.0 |High
Joplin 441 90% 9 7 6.1 0.0 22.1 |High

Lee 292 100% 9 5 8.0 0.0 22.0 |High
Panther 3,800 92% 5 5 6.8 4.5 21.3 |High
Lake Prairie 2,144 68% 9 3 6.8 2.3 21.0 |High
Wiregrass 1,153 93% 7 5 6.6 2.3 20.9 |High
Powerline 408 91% 5 9 6.6 0.0 20.6  |High
Burley 255 91% 9 9 2.5 0.0 20.5 |High
Pilchuck 1,086 88% 5 1 9.0 45 19.5 |High
Toss-Up 1,709 97% 7 3 6.3 2.3 18.6 |Medium
Tom 259 93% 7 9 2.4 0.0 18.4 |Medium
Cashmere 861 68% 1 9 5.9 2.3 18.2 |Medium
Headwaters_ W 179 55% 9 5 4.1 0.0 18.1 |Medium
Johnson Prairie 386 87% 5 9 4.1 0.0 18.1 |Medium
Garcia 905 80% 5 3 7.6 2.3 17.8  |Medium
Headwaters_E 114 82% 9 5 3.5 0.0 17.5 |Medium
Garrett 2,643 62% 3 7 49 2.3 17.2  |Medium
Negro Joe 806 65% 3 9 5.1 0.0 17.1 |Medium
George 699 99% 5 7 4.7 0.0 16.7 |Medium
June 125 100% 3 5 8.7 0.0 16.7 |Medium
Loin 601 52% 5 3 6.2 2.3 16.5 |Medium
Snow Camp 773 63% 3 5 4.3 2.3 14.6  |Medium
Stover 544 50% 5 5 4.4 0.0 14.4  |Medium
Ayers 242 97% 3 3 7.7 0.0 13.7  |Medium
Monroe Flat 189 55% 1 9 35 0.0 13.5 |Low
Jena 246 47% 3 5 2.7 2.3 13.0 |Low

Cool Springs 737 44% 1 5 7.0 0.0 13.0 |Low

Twin Lakes 811 90% 5 1 4.7 2.3 129 |Low
Lupton 3,329 52% 3 3 4.6 2.3 12.8 |Low
Debris Torrent 129 98% 1 5 6.6 0.0 12.6 |Low
Smokehouse 426 74% 5 3 2.1 2.3 12.3 |Low
Pardee 1,985 59% 1 3 5.7 2.3 119 |Low

High Prairie 3,476 42% 1 1 45 4.5 11.0 |Low
Noisy 4,030 67% 1 3 3.8 2.3 10.1 |Low

Six Rivers 741 58% 1 3 35 2.3 9.7 Low

Fern Prairie 509 72% 3 3 3.5 0.0 9.5 Low
Christmas Prairie 455 72% 1 3 4.9 0.0 8.9 Very Low
Headwaters_M 1,688 59% 3 1 4.7 0.0 8.7 Very Low
Santa Fe 530 54% 1 1 3.8 2.3 8.1 Very Low
Marquette 492 7% 1 1 4.5 0.0 6.5 Very Low
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Discussion

We have presented three examples of different analysis methods that can be used to prioritize
erosion control and prevention treatments in the Redwood Creek watershed. Each method works
at adifferent scale, and has its strengths and weaknesses.

Thefirst analysis method established a treatment priority for individual roads and then sub-
watersheds using database queries. Roads were prioritized based on: 1) total potential sediment
yield for the entire road; 2) total potential sediment yield per mile of road, and; 3) treatment cost-
effectiveness. Sub-watersheds were prioritized by total potential sediment yield per mile of road.
These simple analyses characterize each road and sub-watershed by potential sediment yield and
cost-effectiveness, and require no sophisticated use of databases or GIS. Analysisresults are
most useful when al roads are controlled by asingle landowner. Its utility diminishes when
roads cross multiple ownership or sub-watershed boundaries, because the analysis lacks a spatial
reference.

The second method established a treatment priority for areas of high potential sediment yield
density or “hot spots’ using a GIS spatial analysis. The analysisis blind to sub-watershed
boundaries. Its ability to highlight discrete areas containing a potentially high cumulative
potential sediment yield isits greatest strength. The spatial reference provided in thisanalysisis
well suited to establishing treatment priorities at all planning scales. A disadvantage to this
method is that it does not consider what percentage of an area has been evaluated. Thus, the
analysis can miss areas of high potential sediment yield density if adjacent areas have not been
fully evaluated.

The third analysis method established a treatment priority for sub-watersheds by performing two
separate risk analyses. Thefirst analysis was based only on resource threat (the likelihood for
and the magnitude of potential erosion), and the second integrated the resource at risk
(anadromous salmonids) into the analysis. Depicting the risk to salmonid populations at a
watershed scale is perhaps the greatest strength of this analysis that integrates specific site
information such as potential sediment yield and critical crossings, with watershed attributes
such as hillslope steepness and salmonids. A disadvantage to this method is that it is based on
sub-watershed boundaries and, therefore, does not evaluate interfluves between sub-watersheds.
Interfluves tend to have the highest road densities (Table 3) and they deliver sediment directly to
Redwood Creek. We also believe DEMs used to determine hillslope steepness tend to
underestimate steepness, especially in streamside areas. Underestimating steepness in these
areas could reduce the resource threat at individual sites and the sub-watershed ranking.

Therisk analysisis also sensitive to how much of a sub-watershed has been assessed. A sub-
watershed was not considered in the analyses if 1ess than 40 percent of the road milesin the sub-
watershed had been evaluated. Therefore, the percentage of roads and/or the number of sites
evaluated in each sub-watershed must be considered when reviewing the analysis results.

State Highway 299 complicates these analyses. Because the highway was not evaluated during
the road assessments, we do not know how much the drainage area for culvertsinstalled
downslope of the highway are affected by the highway. Standard culvert sizing methods that
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rely only on topographic maps (which we essentially used in our analyses) to delineate watershed
areamight drastically underestimate the size of drainage area and culvert diameter needed. This

is another possible weakness in the risk analyses for sub-watersheds that are affected by highway
runoff.

The “best” prioritization method would probably use a combination of the analyses presented in
this report, and would depend on the scale and objectives of the planning effort. For example, a
smaller landowner willing to implement an erosion control and prevention project might use
database queries in combination with the spatial analysis to prioritize work on their land. If the
protection of sub-watersheds that supports the greatest number of salmonid speciesisthe
objective, then the numeric risk analysis that integrates salmonid information would be
appropriate in combination with the database query that considers treatment cost-effectiveness.
The spatial analysis could also help pinpoint priority areas within the sub-watershed.

Another objective might consider the main channel of Redwood Creek and its importance to
fisheriesin the watershed. Outside of the Prairie Creek sub-watershed, the main channel of
Redwood Creek represents about 70 percent of all accessible anadromous salmonid habitat in the
Redwood Creek watershed (California Resources Agency, 2002). Thus, a watershed-wide
planning effort that sets sediment reduction to the main channel of Redwood Creek as its primary
objective could appropriately use the numeric risk analysis based on resource threat in
combination with other analyses, such as the “hot spots’ presented in this report.

Regardless of which method is used to establish treatment priorities, it isimportant to remember
that some landowners are more able and willing to implement erosion control and prevention
work than others, and the logistics of a project can complicate “priorities.” In other words, the
most effective erosion control and prevention strategy for the Redwood Creek watershed should
be flexible and acknowledge the challenging nature of implementing projects across alarge
landscape with multiple owners.

Finally, the assessment data and analyses in this report reflect the ground conditions that existed
at the time of the road assessment. Some landowners have implemented significant erosion
control and prevention projects in Redwood Creek since the assessments were compl eted.
However, we do not have enough information at this time to describe al of the work that has
been completed. We hope to review all work completed to date and report the findingsin a
subsequent report that, in collaboration with private landowners and other partners, also presents
an erosion control and prevention strategy for the Redwood Creek watershed.

Stream Crossings, Diversions and Critical Crossings

Stream crossings pose a potentially significant sediment threat to aquatic habitat and water
quality simply by the numbers of crossings constructed in north coast watersheds. However, the
threat can be can be minimized with proper crossing design, construction and maintenance
(Cafferata and other, 2004). The legacy of forest practices still existsin Redwood Creek and it
can be described using road assessment data. Of the 2,580 crossings evaluated, excluding
bridges, fords, crossings that had been decommissioned before the assessment, and crossings that
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had been rebuilt, more than 900 crossings had eroded less than 30 percent of their crossing fill
and were still eroding. These crossings can potentially deliver more than 220,000 yds® of
sediment during future large storms. Proper crossing design, construction, reconstruction, and
long-term maintenance are crucia to minimizing sediment impacts from stream crossings.

The prevention of stream diversionsis perhaps the most cost-effective erosion control and
prevention treatment that reduces potential sediment threats from stream crossings. Based on our
observations in the Redwood Creek watershed, stream diversions can cause severe gully erosion
that often leads to significant landslide erosion. Studies performed in the Redwood Creek
watershed have shown that: 1) stream diversions can account for a significant portion of a
sediment budget during large storms; 2) the erosion volume from diversions can far exceed the
volume contained in the crossings from which the streams diverted, and; 3) stream diversions are
preventable (Weaver and Hagans, 1987; Best and others, 1995). Of the 2,580 crossings
evaluated, excluding bridges, fords or crossings that had been decommissioned before the
assessment, nearly 1,600 crossings (62%) had a diversion potential. The total potential sediment
yield from these crossings is nearly 549,000 yds®.

Stream crossings that are especially prone to diversions are those that we refer to as “ critical”
crossings. These crossings have a diversion potential, an undersized culvert, and at least a
medium plug potential. Therefore, they are the most likely crossings to cause a stream diversion
during alarge storm. Of all crossings evaluated, excluding bridges and fords, and crossings
decommissioned before the assessments, there were 543 (21%) critical crossings that can
potentially deliver about 246,000 yds® of sediment.

Stream crossings with diversion potentials, especialy critical crossings, pose a significant threat
to salmonid habitat and water quality. Thus, stream crossings with diversion potentials should be
treated as soon as possible. To identify areas where the concentration of critical crossings might
be high, we performed a GI S spatial analysis that computed the density of critical crossings per
sguare mile across al of the project areas. The results of this analysis are shown in Figure 7.

The darkest colors represent “hot spots,” or the highest concentrations of critical crossings and
areas of the highest risk.

Hydrologic and Sediment Impacts from Highway 299

There are about 11 miles of State Highway 299 in the Redwood Creek watershed. The hillslope
position of the highway varies asit travels through the watershed. The highway crosses different
geologic units and geomorphic features, and both large and small streams, including seeps and
springs. The highway’s effect on surface water routing and sedimentation is likely a function of
the geologic materials and features crossed by the highway, and the highway’ s hillslope position.
The highway alignment is shown in Figure C-7 through Figure C-10 in Appendix C. Table 24
shows how the length of Highway 299 is distributed through different sub-watersheds and
interfluves. The sub-watersheds and interfluves are listed in an easterly direction along the
Highway 299 route.
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Table 24. Sub-watersheds and interfluves affected by Highway 299.
Listings arein an easterly direction along the highway route.

Highway 299 | Highway 299 as Percent
Watershed/Interfluve (mile) of All Roads in Sub-Wshd | Hillslope Position
Santa Fe Creek 0.7 8% Upper
Greenpoint Creek 0.7 16% Middle
Greenpoint-Lupton 1.5 9% Mid-Upper
Lupton Creek 1.0 2% Lower
Lupton-Fern Prairie 0.5 15% Lower
Negro Joe-Windy 0.1 2% Lower
Negro Joe Creek 1.2 12% Lower, Mid-Upper
Captain Creek 3.8 17% Lower, Middle, Upper
Sweathouse-Captain 0.2 6% Upper
Sweathouse Creek 0.2 2% Upper
Windy Creek 0.6 4% Upper

Hydrologic and sediment impacts from Highway 299 are likely to be more pronounced when it
crosses middle hillslope positions, where drainage density tends to be high and stream channels
are not fully formed. Highway culverts are not always installed for the smallest streams, so
streamflow can be diverted by inboard ditches and storm drains to a neighboring drainage. The
highway surface also can collect a vast amount of surface runoff that can be discharged onto
previously unchanneled hillslope areas. These effects could result in increased channel erosion,
because of the flashiness and quantity of runoff, especially when rapid snow melt occurs.
Therefore, the surface drainage patterns and the placement of drainage structures along Highway
299 must be considered when sizing culverts for areas downslope of the highway.

WATERSHED IMPROVEMENT PLAN

As requested by the California Department of Fish and Game, we offer the following thoughts
for management activities that can improve aquatic habitat and watershed conditionsin the
Redwood Creek watershed. Suggestions offered in the first report are repeated here to maintain
the integrity of this section, and a few new suggestions have been added.

1. Treat Medium to High Urgency Sites

Medium to high urgency sitesidentified in the road assessments should be treated at the earliest
possible date. Redwood National and State Parksiswilling to help develop projects and
facilitate project implementation. The park looks forward to working with private landowners,
non-profit organizations and other government agencies to seek funds and help implement
erosion-control and prevention work.

2. Treat Stream Crossings with Potential Stream Diversions
The prevention of stream diversionsis perhaps the most cost-effective erosion control and
prevention treatment. Diversion potentials at stream crossings should be treated, regardless of
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other established treatment priorities. Critical crossings are the most likely crossings to cause
stream diversions during alarge storm and should receive the highest treatment priority.
Diversion prevention on existing roads and all future roads should rely on permanently installed
critical dips as defined by Weaver and Hagans (1994). Waterbars are insufficient and are not a
substitute for permanent, well-constructed critical dips.

3. Decrease Road Density

Average road density in the watershed is currently about 7 miles per square mile. It equalsthe
drainage density of all blue line streams for the entire watershed on 1:24,000 topographic maps.
New road construction can use temporary road construction techniques, especialy for dead-end
spurs. Roads not needed for a decade or more could be either permanently or temporarily
decommissioned. Road density averaging less than 5.0 miles per square milein any sub-
watershed would be areasonable initial goal. With fewer roads, long-term sediment delivery to
Redwood Creek and its tributaries, and maintenance needs and costs would be reduced.

4. Prescribe Road Treatments by Planning Transportation Network

Transportation planning can identify which roads are critical to the long-term management of the
forested lands in Redwood Creek. It can identify roads no longer needed, and roads that were
previously constructed across unstable terrain where environmental, maintenance and
reconstruction costs are high. It can also reduce unnecessary duplicate roads when roads cross
multiple ownerships, and help establish shared maintenance agreements. Necessary roads should
be upgraded to standards that substantially reduce the risk for erosion and sedimentation. Where
timber harvest will not occur for a decade or more, roads could be temporarily decommissioned.
Consideration could also be given to reconfiguring the older roads systems by moving them
higher on the hillslope, preparing for cable yarding systems.

5. Provide Long-Term Road Maintenance
Roads and their potential impacts never disappear. If roads cannot be maintained, they should be
decommissioned, especially in areas were timber harvest will not occur for a decade or more.

6. Improve Stream Crossing Construction Standards

Based on assessment results, there are about 5,000 stream crossings in the upper Redwood Creek
watershed. Thisissignificant, and stream crossing design and construction standards should
reflect thisthreat to salmonids and water quality.

All existing crossings should be reconfigured or reconstructed to prevent stream diversions. The
erosion caused by stream diversions during alarge storm is significant and preventable. Culverts
should be properly sized for the 100-year storm, including sediment and debris. Grade breaks or
broad, permanently installed critical dips should be constructed at crossings. |If the crossing is
the low point of the road and acts as a critical dip, the surface of the road should be insloped
towards the culvert inlet to prevent surface runoff from reaching the downstream fillslope that
would erode. The outflows of critical dips should be rock armored, especialy if the center of the
crossing acts as the critical dip.

When crossings are reconstructed, the sediment accumulated upstream of the crossing should be
excavated from the channel before anew culvert isinstalled. Thisallows aculvert to beinstalled
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deeper and the crossing to be built with a minimum amount of fill. Becauseit also more closely
conforms with the original stream channel grade, the culvert is steeper and encourages sediment
transport through the culvert instead of deposition at the inlet which can plug a culvert.

Whether new or reconstructed, crossing fill should be thoroughly compacted by appropriate
equipment (not crawler tractors), especially along the outer edge of the fill prism and around the
newly placed culvert. Rock armor on the downstream fillslope of the crossing is not a substitute
for proper compaction, but it is recommended to more fully protect the crossing if the culvert
wereto plug or otherwise fail.

7. Treat Landings on Steep Slopes
Landings perched on slopes greater than 55 percent that lead to streams should be substantially
reduced in size or decommissioned such that all perched fill is removed.

8. Avoid Throughcut Road Construction

Throughcut road construction should be avoided because such roads are impossible to drain
properly. Thisisespecially important for roads that |ead to landings where concentrated surface
runoff can saturate the outer landing edge and cause landing failure.

9. Drainage, Drainage, Drainage

Road surface drainage is an integral part of all road systems. When properly configured by ditch
relief culverts, outsloped road surfaces and/or rolling dips, road surface drainage distributes
surface runoff evenly along aroad, and prevents concentrated runoff that leads to sheet, rill and
gully erosion. Reducing the amount of road and inboard ditch that drains directly to streams
reduces sediment delivery to streams. Where inboard ditches are needed and must be improved
along existing roads, the ditches can be excavated into the inside edge of the road so that
cutbanks are not disturbed. Many roads are wider than needed. Excavating ditch linesinto the
road as opposed to the cutbank will reduce road widths and maintenance costs, and prevent
cutbank destabilization.

10. Consider Highway 299 When Installing Culverts Downslope of the Highway

The surface drainage patterns and the placement of drainage structures along Highway 299 must
be considered when sizing culverts for areas downslope of the highway. The highway’s effect
on surface water routing and sedimentation is likely a function of the geologic materials and
features crossed by the highway, and the highway’ s hillslope position. Standard culvert sizing
methods that rely on topographic maps to delineate watershed area might underestimate the size
of drainage area and culvert diameter needed.

11. Restore Riparian Function along Redwood Creek

Riparian conditions along Redwood Creek must improve before large woody debris can once
again occupy the main channel, and provide the nutrient cycling, channel complexity, pool
forming elements, shelter and over-winter habitat that are needed by anadromous salmonids. As
witnessed during field reviews of recently proposed timber harvest plans, greater consideration is
now being given to the retention of conifers for large woody debris recruitment to streams. This
practice should continue, especialy in the steep, streamside areas along fish bearing streams
where streamside landslides are an important recruitment mechanism.
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Douglas-fir and, in some cases Redwood, are growing below a hardwood canopy along an
estimated 12 river miles (20 percent) of the riparian corridor. Conifer release and planting are a
feasible option that could speed riparian recovery. Conservation easements along the riparian
corridor that include steep streamside slopes could also be considered, especialy in the inner
gorge upstream of Highway 299. Obtained from willing landowners, riparian and inner gorge
areas placed into conservation easements would ensure the long-term recruitment of large
conifers to the main channel of Redwood Creek.

CONCLUSIONS

The Redwood Creek watershed is somewhat unique from other north coastal California
watersheds. Itisrelatively small (180,000 acres) and a national and state park occupies the
lower-third of the watershed. Most of the land upstream of the park is used ailmost exclusively
for ranching and forest products, and is mostly owned by arelatively small number of large
landowners which makes watershed-scale planning feasible. There are no major water
diversionsin the watershed, and the only developed municipality is the town of Orick, located
along the lowermost reach of Redwood Creek. The partnerships that have formed around the
common objective of sediment reduction from logging roads is also unique. They have spawned
collaborative efforts that will ultimately improve and maintain salmonid habitat in Redwood
Creek, and protect the downstream public trust resources in Redwood National and State Parks.

There are about 1,116 miles of road in the upper Redwood Creek watershed. Of those, about
1,030 miles are on private lands and most are used for forest management. About 88 percent of
the private land roads were built before forest practice regulations had been fully implemented.
All of the assessments completed to date have evaluated about 723 miles (65 percent) of al
roads. Of thistotal, RNSP evaluated 94 miles, NRM evaluated 122 miles, the Five Counties
Program evaluated 21 miles, and PCFWWRA evaluated 486 miles of roads. Analysesin this
report that rely on volume did not use data from NRM and the Five Counties Program, because
the data were either incomplete or inaccurate. Analyses that rely on treatment cost used data
only from the PCFWWRA assessments.

PCFWWRA assessed 485 miles of roads and the estimated cost to treat these roadsis $15.5
million. Road decommission was prescribed for 167 miles of road ($7.2 million, or
$42,800/mile) and road upgrade was prescribed for 226 miles of road ($8.3 million, or
$36,900/mile). Extending unit costs to remaining roads only on private lands, the estimated total
cost to treat al roads in the watershed is about $26.1 million.

We have reliable volume data for sites evaluated along 580 miles of road which is about 52
percent of all roads in the upper watershed. Based on these data for evaluated sites, the total
potential sediment yield is about 1,820,000 yds® (Table 24) for all roads in the upper watershed,
averaging about 3,100 yds® per mile of road. Fluvial sites (crossings, gullies, relief culverts, etc.)
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account for 49 percent, landslide sites (roads and landings) account for 40 percent, and road
surface erosion accounts for 11 percent of the total potential sediment yield.

Thetotal potential sediment yield from 580 miles of road can be compared to the average annua
sediment yield for Redwood Creek. Assuming abulk density of 1.5 tons/yd®, the 1,820,000 yds®
of sediment yield estimated from the road assessments equal a potential sediment input of
2,730,000 tons into the Redwood Creek channel network. Average annual suspended sediment
yield for Redwood Creek at Orick (based on records from 1971 to 1999) is 884,000 tons/year
(personal comm., Madej, 2003). Thus, removing the sediment potential of 2,730,000 tons from
road-related problemsis the equivalent of saving more than three times the annual sediment load
of Redwood Creek. If the relationship of roads to potential sediment yield holds true for the 48
percent of roads for which we have no data, then the total potential sediment yield could be more
than five million tons, more than six times the annual sediment load of Redwood Creek.

We believe the values for total potential sediment yield are conservative and represent a
minimum value. Extreme erosion potentials are difficult to estimate, and we know that road
assessments do not capture the full risk of stream diversions, landslides or debris torrents
originating at roads. For example in the January 1997 storm, 135 debris torrents occurred in the
Redwood Creek basin, contributing an estimated 430,000 yds® (645,000 tons) of sediment to
streams (personal comm., Madej, 2003). Of these torrents, 97 were associated with roads which
implies the large volume of sediment input might have been preventable if roads had been
decommissioned or upgraded. Also, we have observed offsite landsliding caused along confined
stream channels that have filled rapidly by torrent deposits. Thisvolumeisnot included inyield
estimates when sites are eval uated because doing so would be highly speculative.

Stream crossings with diversion potentials should be treated as soon as possible. There are about
5,000 stream crossings in the upper watershed, three to eight stream crossings per mile of road,
averaging five crossings per mile on al roads evaluated. Stream crossings with diversion
potentials represent a significant sediment threat to watershed resources, because they often lead
to deep hillslope gully erosion that can initiate landslide erosion. Of the 2,580 stream crossings
evaluated in all project areas, 1,600 crossings (62%) had diversion potentials that can divert a
stream from its natural watercourse.

There are 543 (21%) critical stream crossings. These are the most likely crossings to divert
streamflow, because each critical crossing has a diversion potential, undersized culvert and at
least medium plug potential. The potential yield for stream diversions was not estimated during
the assessment, but we know from past experience in the Redwood Creek watershed that
potential yield from stream diversions during large storms can be significant. The potential
sediment yield from future stream diversionsis predictably high and preventable with proper
crossing design and/or critical dip placement.

Forest road construction standards have improved over the past years, but continued
improvements are needed. In particular, stream crossing standards should reflect the shear
number of crossings that exist in north coast watersheds and the significant risk they pose to
salmonids and water quality. Stream crossing standards should emphasize properly sized and
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installed culverts, minimum fills, grade breaks or critical dips, properly compacted fills and rock
armor, when needed. Roads and inboard ditches should be disconnected from streams.

The high number of unmaintained roads in the upper Redwood Creek watershed most likely
reflect legacy roads built during the initial watershed entry when there was little concern for
proper road design and construction, and hillslope stability. Of all roads evaluated, about 60
percent of the road mileage was unmaintained and 32 percent was maintained at the time of the
assessment. We have no datafor about 7 percent of the road mileage, and about 1 percent had
been decommissioned at the time of the assessment. Unmaintained roads contained about 74
percent of all sites evaluated and accounted for 78 percent of the potential sediment yield.
Maintained roads contained about 24 percent of all sites and represented 21 percent the future
potential sediment yield. The potential impacts associated with roads do not disappear with time.
Clearly, roads should be maintained into perpetuity or they should be permanently or temporarily
decommissioned.

Common sense suggests that road density in Redwood Creek istoo high. The effects of roads
have been well documented in scientific literature. Roads act as first-order streams that convey
water directly to larger streams (Wemple and others, 1996). Roads have been associated with
increased peak discharges for small and larger watersheds (Jones and Grant, 1996). Roads can
increase landslide risk through increased pore water pressure caused by soil compaction during
road construction (Keppeler and Brown, 1998). Roads and harvest rates in heavily managed sub-
watersheds have been associated with high turbidity levels (Klein, 2003). Significant increases
in fine sediment have been observed once road area exceeds 3 percent of the basin area
(Cederholm and Reid, 1987). We do not know what an appropriate road density would be for
Redwood Creek or its sub-watersheds, but we believe an average road density of less than 5
miles/mile? would be a reasonable starting point.

Theriparian corridor along Redwood Creek has changed significantly since the advent of timber
harvest. Once dominated by coniferous forests that provided shade and a source of large woody
debris, today an estimated 60 percent of the riparian corridor is dominated mostly by hardwood
forests. Outside of the Prairie Creek sub-watershed, the main channel of Redwood Creek
represents about 70 percent of all accessible anadromous salmonid habitat in the Redwood Creek
watershed (California Resources Agency, 2002). The hardwood dominated riparian corridor isa
legacy from early timber harvest when the relationships between riparian forests, in-channel
large woody debris, aquatic and salmonid habitat, and water quality were not well understood.

Riparian restoration opportunities exist through conifer planting and/or release, especially where
Douglasir is established below hardwood canopies. The greatest restoration opportunities
might exist in the reaches upstream of Highway 299 where the active channel is commonly less
than 100 feet wide, well within the growth potential of Douglas-fir that could provide channel
spanning structure. Larger conifersin this reach could add channel and pool complexity, provide
over-winter habitat, and better survive the larger floods because root masses would still be
attached. Planning for future timber harvests along Redwood Creek and its higher order
tributaries should fully evaluate existing riparian conditions and the supply of recruitable large
(>36 inches dbh) woody debris.
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Conservation easements along the main channel of Redwood Creek should be explored.
Easements would be especially appropriate in the unstable inner gorges upstream of Highway
299. Obtained from willing landowners, conservation easements would restore the delivery
mechanism for and the supply of large woody debris to the main channel of Redwood Creek.

Three analysis methods used road assessment data to prioritize sub-watersheds for erosion
control and prevention treatments. One method prioritized sub-watersheds by potential sediment
yield per mile of road. Another method prioritized sub-watersheds using two slightly different
forms of arisk analysis that considered the sediment threat from roads to sub-watersheds and
anadromous salmonids. Six sub-watersheds occurred in the upper 25 percent of the sub-
watersheds evaluated in all three analyses. They were Burley, Dolly Varden, Joplin, Lake
Prairie, Lee and Wiregrass creeks. Therefore, they have the highest treatment priority.
Similarly, five sub-watersheds occurred in the upper 25 percent of two out of three analyses.
They were Coyote, Headwaters-East, Headwaters-West, Powerline and Tom creeks. They have
the next highest treatment priority. Lacks Creek had the highest potential sediment yield
(197,200 yds®) but it is also the largest sub-watershed in the Redwood Creek watershed. Lacks
Creek aso contained the highest number of anadromous salmonid species. Lee Creek had the
highest potential sediment yield normalized by sub-watershed area (42,000 yds*/mi?) and miles
of road evaluated (6,020 yds*/mi.).

Regardless of how erosion control and prevention treatments are prioritized in the Redwood
Creek watershed, it isimportant to remember that ground conditions change, some landowners
are more able and willing to implement erosion control and prevention work than others, and
logistics can complicate “priorities." The most effective erosion control and prevention strategy
for the Redwood Creek watershed should be flexible, and recognize the challenging nature of
implementing projects across a large landscape with multiple owners.
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GLOSSARY

Culvert - ametal, plastic or concrete pipe set below the road surface. |s used to pass streamflow
from upslope of the road to downslope of the road. Culverts can also be placed to drain springs
and inboard ditch flow from the inside to the outside of the road, beyond the outer edge of the
road fill, or fillslope.

Class | water cour se crossing — afish bearing stream as defined by the California Forest
Practice Rules.

Cost-effectiveness — the cost per unit volume of sediment to prevent it from entering a stream,
commonly expressed as $/yd® “saved”.

Critical crossing —a haul road or skid road crossing at a stream channel that possesses all three
of the following characteristics: adiversion potential, an undersized culvert and medium to high
plug potential.

Critical dip —abroad rolling dip located at a stream crossing that returns streamflow to its
natural watercourse if the crossing culvert plugs and streamflow overtops the road. It isabroad,
gentle, permanent dip (low spot) across the road surface that allows passage of vehicles, logging
trucks and standard logging equipment. They are generally maintenance-free.

Cross-road drain - adeep, abrupt ditch constructed across aroad to drain water from the road
surface and/or inboard ditch. Generally, not drivable and placed at frequent intervals (approx.
every 50 - 100 feet) on permanently closed roads. Compareto rolling dip.

Delivery — the percentage of erosion volume that is actually delivered to astream. Itisused to
calculate yield. Stream crossings usually have a 100 percent delivery. For landslides the percent
delivery can be between 0 and 100 percent. Some landslidesfail and deliver to a hillslope or
terrace bench with no delivery to streams (0%). Many landslides deliver 100 percent directly to
stream channels.

Diversion —acondition originating at a stream crossing, where stream flow overtops the road
and flows down aroad, inboard ditch, or skid trail instead of re-entering its natural watercourse.
Stream diversions can cause significant gully and landslide erosion.

Diversion potential — normally associated with stream crossings that have continuous road
grades through the crossing which allow a stream to flow down aroad if the crossing culvert
plugs and streamflow overtops the road. The crossing is not the low point of the road as the road
passes over the stream channel. Existing diversion potentials can be corrected by installing well-
constructed critical dips at the crossing so that streamflow returnsimmediately to its stream
channél if diversion occurs. Proper crossing construction (grade-breaks, critical dips, minimum
fill, properly sized culverts) can prevent diversions.
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Decommission — the process of removing road fill or reshaping a road such that erosion and
sedimentation are minimized. A decommissioned road has all culverts removed, all road fill at
stream crossings fully excavated and permanent, self-maintaining road surface drainage provided
by a combination of outsloping, rolling dips or cross road drains. A road may be permanently or
temporarily decommissioned.

Ditch relief culvert (DRC) —adrainage structure that intercepts and conveys water from the
inside edge of the road to the outside edge of the road.

Downspout — normally culvert material bolted and secured to the culvert outlet that conveys
water down afillslope to undisturbed ground to prevent surface erosion. Downspouts may be
either full-round or half-round.

Erosion potential (EP) — the subjective and relative ranking of the likelihood, not magnitude, of
erosion at a site during the next major storm. Expressed as “high”, “medium” or “low.”

Erosion volume —is the amount of material that could eroded from asite. It isexpressedin
cubic yards and 0-100 percent may reach a stream. s used with delivery to calculate yield.

Extreme erosion potential (EEP) — A subjective assessment of the capability of a potential
erosion site to erode significantly more volume than the estimated potential erosion volume.
Expressed as “yes’ or “no.” It characterizes aworst case scenario that identifies the potential for
an unusually large magnitude failure. An example would be a stream diversion that could
obliterate inboard ditches, relief pipes, and other crossings during a major storm, or a stream
crossing or landing that could fail catastrophically, scouring hillslopes or channels below.

Extreme potential yield — The volume of sediment that would be delivered to a stream by a site
failing under the extreme erosion potential scenario. Expressed in cubic yards.

Fluvial erosion —erosion caused by flowing water. Includes erosion at stream channels, gullies
and rills. Compare to landslide erosion, which does not include erosion by flowing water.

Ford —astream crossing that requires a vehicle to drive across and through a stream channel
bed. Thereisnofill or drainage structure in aford crossing.

Inboard ditch —aditch along the inside edge of the road that collects and conveys road surface
runoff and spring discharge. The ditch usually conveys runoff to the next culvert or drainage
structure down the road.

L anding —alocation where logs are collected and loaded onto trucks for transport. Landings are
typically located along haul roads.

L andslide erosion — erosion associated with mass movement of soil or hillslope. Types of
landslides are debris dlides, torrents, earthflows, slumps, rock falls and others. Compare to
fluvial erosion, which is erosion by flowing water.
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Maintained road —aroad that shows evidence of recent maintenance, including cleaning of
culvert inlets, trash racks, and inboard ditches, grading, rolling dip or waterbar reconstruction,
brushing, culvert replacement, or reconstruction of fills. Compare to unmaintained road.

Outdlope — aroad surface that is shaped to dant toward the outside (downslope side) edge of a
road. The slanted surface naturally disperses surface runoff. A road that is outsloped may or
may not be drivable depending on the intent of treatment. Outsloped road may or may not have
an inboard ditch.

Outsloping —the act of changing aflat or insloped road to an outsloped road. For erosion
control treatments, substantial fill isremoved from the outer edge of the road prism, and spread
and shaped along the inside edge of the road, typically against the cutbank. For surface drainage
on active roads, the road surface has a mild outslope that is driveable by logging trucks and
forms arelatively maintenance-free road surface that disperses road surface runoff.

Potential sediment yield —the larger of the site potential yield and the extreme potential yield (if
one exists) for asite. Expressed in cubic yards.

Road upgrade — improving aroad to current road building standards with the intent of reducing
erosion from roads. Upgrading includes; replacing rusted, plugged and undersized culverts,
reshaping roads for proper drainage, constructing critical dips at crossings to prevent stream
diversions, pulling back steeply perched road or landing fill that can enter a stream, reducing
road fill volumes at stream crossings and others.

Rolling dip - abroad, shallow, gentle dip (low point) in the road surface that collects road
surface runoff and conveysit to the outer edge of the road. It can also drain an inboard ditch.

Site potential yield - the expected volume of material that would be delivered to a stream from a
single erosion site expressed in cubic yards. It is computed by multiplying the erosion volume at
asite by the percentage delivery to the stream (e.g. 800 yds® erosion volume x 80% delivery =
640 yds® site potential yield). Compare to extreme potential yield and potential sediment yield.

Skid trail crossing - apoint where atractor skid trail crosses a defined stream channel. A
drainage structure may or may not be present.

Stream crossing — the point where aroad crosses a defined stream channel. The crossing may be
composed of road fill without a drainage structure or may be composed of buried logs
(Humboldt crossing), aculvert, aford, or abridge.

Stream diver sion - a condition where streamflow has been diverted from its natural
watercourse.

Unmaintained road —aroad that lacks obvious maintenance to culverts, ditches and road
surface. Culverts may be partially or completely plugged, badly rusted or crushed, outlet flow
uncontrolled across fillslope or other deficiencies present. Ditches may lack cleaning and
vegetation may be encroaching the road and road surface. The road may or may not be drivable.
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Upgrade —improving aroad to current road building standards with the intent of reducing
erosion from roads. Upgrading includes; replacing rusted, plugged and undersized culverts,
reshaping roads for proper drainage, constructing critical dips at crossings to prevent stream
diversions, pulling back steeply perched road or landing fill that can enter a stream, reducing
road fill volumes at stream crossings and others.

Urgency or treatment urgency — a subjective and relative assessment of the need to treat a site
to prevent erosion. ldentified aslow, medium or high. A low urgency site typically would
survive an average winter storm with little threat of experiencing or causing erosion. A medium
urgency site may experience erosion during an average winter if left untreated. A high urgency
site would likely erode or cause erosion during an average winter if left untreated.

Waterbar —ashallow ditch or berm constructed across aroad or skid trail that drains the road
surface and/or inboard ditch. It isnot a permanent structure as they tend to break down with any
type of use, including wildlife tramping. They are insufficient to prevent stream diversions at
Crossings.

Yield —the amount of sediment that reaches a stream channel. It isexpressin cubic yards and
may be 1-100 percent of the erosion volume.
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APPENDIX A

ROAD CONSTRUCTION HISTORY,
UPPER REDWOOD CREEK WATERSHED
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REDWOOD CREEK BASIN ROAD ASSESSMENT FIELD FORM
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Reviewed by : REDWOOD CREEK BASIN ROAD INVENTORY FORM Check
ID No.: Redwood National and State Parks / Pacific Watershed Associates ASAP
Version 5/6/00
SECTION I: GENERAL SITE INFORMATION
. SECTION Ill: LANDSLIDE SITE
Road Name: Site # Date: By:
Watershed: Ownership Year built: FEATURE: Swale Road fill Landing fill Cutbank Hillslope
Quad ID: Photo# Photo date: PROCESS: Slow, deep seated Fast, shallow debris slide Will it debris torrent? Y M N
Current road condition: ~ Drivable [ Maintained Abandoned Decommissioned ] SETTING: Streamside (<55%)  Inner gorge (>55%) Headwall Break-in-slope  Hillslope
The road surface is: [ Native Rocked Paved ] Distance tostream_______ ft Slope______ %
Proposed Treatment: [ Maintain Upgrade Decommission ] ACTIVITY:  Failedin past?: Y N failed_______ %

SECTION II: FLUVIAL SITE (CROSSINGS, RELIEF CULVERTS, GULLY, ETC.)

FEATURE: [ Stream crossing Skid Xing ~ *Ditch/road relief Road reach ]  Spring
EROSIONAL PROCESS: None Gully Streambnk/channel eros. Collapsing Fill failure
DRAINAGE STRUCTURE: Bridge *Culvert: *metal *concrete *plastic
Humboldt Fill Ford Armored fill Pulled

Critical dip@xing? Y N  Left ditch/road length ft. Right ditch/road length ft.
DIVERSION POTENTIAL: DP? Y N Now diverted Past diverted Rd grade %
CONDITION OF FILL: Intact removed % washed-out %
CULVERT INLET INFORMATION:

*Diameter in. Headwall height in.  Rust line: width in. depth______in.
Upstream channel:  width ft; depth ft; grade, %
Streamclass: I, I, I, or IV Sediment transport: H M L

Does culvert look undersized? Y M N Plug potential: H M L

*Inlet condition: OK Rust/holes Band separation Trash rack Drop inlet
*crushed % *plugged %

CULVERT OUTLET INFORMATION:

*Condition: OK  Rust/holes  Functional downspout  %crushed %  Shotgun
Fish-outlet drop:  now ft.  @bankfull ft. Culvert grade, %
Pool dim.: length ft. depth__ ft.  @bankfull: length ft. depth ft.

Comments:

ASSOCIATION(S): Road related Water onto feature Spring Stream undercutting

SECTION IV: TREATMENTS (Circle all that apply)

Critical dip@xing Install culvert ~ Replace culvert  New culv: dia. in. len ft.

Drop inlet Flared inlet Trash rack Remove sed@CMP inlet Brush inlet

Reconstruct fill Excavate fill Ford Bridge Other None

Armor fillslope: @inlet ft>;  Downstream face ft* Downspout ft.

Armored fill: sill height ft. sill width ft. Check culvert size

Frtrx URGENCY: H M L COMPLEXITY: H M L xrtrx

ROAD REACH TREATMENTS

Clear/est. IBD ft. Remove IBD ft. Rock road f*.  Remove berm ft.
Rolling dips: # OS w/out IBD ft. OS w/IBD ft.  Inslope road ft.
Cross-road drains # Ditch relief culvert # , ft.

SECTION V: FILL AND FUTURE EROSION VOLUMES

Dimensions of landslide or gully: length: ft.  width: ft.  depth: ft.
(Use Comment Section below to record dimensions of complex features)
Future erosion volume: yd® %delivery: %  Future yield: yds®

Erosion Potential: H M L Potential for Extreme Erosion? Y N

Is the treatment likely to control or prevent erosion?: Y M N

Extreme Erosion Potential Volume (yds®): [ <500, 500-1000, 1K-2K, 2K-5K, >5K ]




V| EXCAVATION VOLUMES

4

EQUIPMENT HOURS

COMMENT ON TREATMENT:

Total excavated (yds®):

Excavatror (hrs):

Vol. put back in (yds):

Dozer (hrs):

Vol. removed (yds®):

Dump truck (hrs):

Vol. stockpiled (yds®):

Grader (hrs):

Vol. endhauled (yds®):

Backhoe (hrs):

Dist. endhauled (ft):

Labor (hrs):

Exca. prod. rate (yds’/hr):

Other:

Stream Profile through Crossing

Xing type: 1, 2, 3, 4

Cross Section(s)

(begin at top of crossing) (circle one) (begin on left side of crossing)
Code
Angle (deg) | Distance (UES, TOP, IBR, XS# Angle Distance Code
(up+, dn-) (feet) OBR, BOT, XS1, Comments (deg) (feet) (LRP, LEC, Comments
XS2 ....LES) CLP,REC,RRP)
0 0 UES, TRN in natural channel/ 7 0 0 LRP, TRN Base of cutbank

Site sketch - Site No. :

Design Results

Decommission vol. (2:1)

Erosion vol. (1:1)

Culvert add/repl. vol. (1:1)

Humboldt crossing (1:1)

Culvert length needed
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APPENDIX C

COMPARISON OF TWO DIFFERENT ASSESSMENTS ON
THE SAME SIX MILES OF ROAD

As part of the Project 7 assessment, field crews assessed 6.0 miles of roads in the Minor Creek
watershed that had previously been assessed by a different group. The first assessment of these
roads was completed in 1999 by NRM Corporation as part of an SB 271 grant that assessed
about 97 miles of roads on the east side of Redwood Creek in Minor, Moon, Molasses, Mill and
Roaring Gulch creeks. The NRM assessment was done in cooperation with RNSP and the data
are contained in the RNSP upper Redwood Creek road assessment database.

The 2003 assessment had the advantage of using site maps from the 1999 survey. All site
numbers and locations from 1999 were used again in 2003. Additional sites that were identified
in 2003 were added to the existing site list and maps. The 2003 assessment did not have access
to the 1999 forms and therefore completed all new formsfor all sites.

The re-assessment of the 6.0 miles of Minor Creek roads allows an evaluation of the two
assessment results. In the first assessment atotal of 57 sites were identified in thefield. The
second assessment found all of the sites from the initial assessment and an additional 50 sites
(88% more) along the same road reaches. Most of the ‘new’ sites were landslide sites. Only one
landslide site was identified in the first assessment and 24 were identified in the second. Total
Future yield for all sites was about 2,800 yd® in the first assessment and about 21,000 yd® in the
second. Thisisan increase of more than 7 times the volume. The difference is the total future
yield is accounted for mostly in the stream crossing volume surveys. Thefirst survey identified
27 stream crossings while the second assessment identified 50. The total yield from stream
crossings was about 2700 yd® in the first assessment and about 16, 600 yd® in the second, a
difference of 6 times. Perhapsthe most interesting finding is that for 27 stream crossings where
both assessments identified the same sites and surveyed the volume of the future yield, the first
survey totaled about 2,700 yd® and the second about 10,000 yd® for the same sites. The
differenceis about 3.7 times. Comparison of the two assessments is shown in Table C-1.

In analyses that summarize or compare al Redwood Creek road assessment data, we have
generally excluded the 1999 assessment data under the opinion that the data are not comparable
to the data collected by PCFWWRA and RNSP. Our thoughts were based on field observations
and comparisons of the NRM data with other assessments in Redwood Creek.

The results support our previous thoughts regarding the merits of including the 1999 data with
other assessment work in the watershed. Even though the 1999 assessment was performed using
the same general approach, and with similar goals and objectives (identify treatable erosion sites)
the scope and detail of the assessment method was different enough that the 1999 data cannot be
used together in analyses with data from assessment that had used RNSP or PCFWWRA
methods.
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Table C-1. Comparison of two assessments on 6.0 miles of road in Minor Creek.

1999 2003
Assessment Assessment
Totals for all sites:
Number of sites 57 107 sites
Future yield 2,836 20,815 yd®
Fluvial sites 56 83 sites
Landslide sites 1 24  sites
Medium - High Urgency sites:
Fluvial sites 12 43 sites
Landslide sites 0 14 sites
Fluvial sites - 1,373 11,251 yd®
Landslide sites - future yield 0 1,994 yd®
Stream crossings id’d in both
assessments — future yield 2,738 10,018 yd3
all urgencies
Stream crossings total fo_r each 2760 16,627 yd®
assessment — all urgencies
Of the 50 'new' sites identified and assessed in 2003:
Landslide 23 sites
Stream crossing 17
Skid crossing 7
Road reach 2
DRC 1
Notes:

7 sites identified as DRC's in 1999 were identified as stream crossings in 2003.
1 site identified as stream crossing in 1999 was identified as a DRC in 2003.

The differences can be significant when comparing results of assessments across landscapes.
When different field crews with varied backgrounds and skills are used, there is high potential
for variationsin results that are not attributable to differences in site conditions. The comparison
of the two assessments shown in table X reveals that the difference between the two assessment
projectsis substantial enough that the data cannot be used together in analyses. We feel that the
Redwood Creek assessment and subsequent analyses have great strength in that the majority of
the watershed area was assessed over arelatively short time-frame by the same crews. The
analyses results are in general agreement with our knowledge of the different sub-watersheds in

Redwood Creek.
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UPPER REDWOOD CREEK WATERSHED ROAD ASSESSMENT
SITE MAPS WITH INDEX
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APPENDIX F

DETAILS AND ASSUMPTIONS FOR CALCULATING COSTS.

As part of the road assessmentsin Project 1, 2, 3, 5 and 7, information necessary to estimate
treatments costs were recorded on the field forms. These data were used as described below to
caculate overall treatment costs.

Site specific treatment costs

Site specific costs are calculated in the database using formulas that assign specific equipment
and labor hourly rates multiplied by the equipment and labor times identified on the field form.
Equipment and labor hours were estimated by first calculating volume of fill to be moved,
production rate of equipment (cubic yards moved per hour), the need for support equipment such
as dump trucks to endhaul fill to stable sites, and labor needs for installing culverts, downspouts,
trash racks or other labor treatments. For upgrade sites, we use only the medium to high urgency
sites, since those are the sites that must be treated. Low urgency sites, are sites that have
deficiencies, but would likely survive alarge storm. For decommission sites, we use the costs to
treat all sites because after decommissioning aroad, potential erosion sites along the road would
remain unmaintained and inaccessible. Therefore, al sites on decommission roads should be
treated unlessit is shown it would not be cost-effective to do so.

Equipment and labor logistics

The costs for site specific treatments do not include logistical costs. Logistical costsinclude
equipment travel between specific work sites, discussion time between the equipment operators
and the project geologist regarding treatment prescription and approach, and labor time for travel
and set up at project sites. Our experience with road treatment projects has shown that
equipment costs are generally 20 percent of the site specific treatment costs and labor costs are
about 30 percent of the site specific treatment costs.

Road opening and rebuilding costs

Many roads proposed for treatments in Redwood Creek require equipment to re-open roads
before the equipment can begin decommissioning or upgrading aroad. Many roads are
overgrown with dense vegetation and trees. Some may have blown-out crossings and failed road
prisms. Road opening and rebuilding costs can be a substantial part of road decommissioning
projects, but are usually less for road upgrade projects. Generally, roads targeted for
decommission are in substantially poor condition requiring more work. Roads targeted for
upgrade are often currently driveable requiring less work to open.

While recognizing costs to open and rebuild roads are highly variable, we calculate a rough
estimate based on past projectsin the region. Generally, decommission projects can incur road
opening and rebuilding costs that average about 5 percent of total equipment costs for the
project. Upgrade projects have road opening and rebuilding costs that average about 1 percent of
equipment costs. Again, these costs will vary from project to project, but our estimates provide a
‘ball park’ cost for all work identified in the project.
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Road drainage treatment costs

Road drainage treatment costs were not calculated for each individual site. These costs are
generally best calculated at the project level when a scale of economy can be realized by
prescribing treatments for a whole project or road reach. Road drainage treatment costs that are
calculated at the project level are: install rolling dips, cross-road drains (XRD), and ditch relief
culverts (DRC); road outsloping or insloping; inboard-ditch treatments (IBD); removing
outboard berms, and; road rocking.

During the field assessment, sites not requiring treatments were identified as “maintain” sites.
However, when an adjacent road reach required treatment, such as those shown in the road
drainage treatment discussion below, those treatments were noted and described on the field
form for the nearest site along the road, which in some places was a maintain site.

Culvert materials costs for medium to high urgency stream crossings
Culvert materials costs have been calculated for all medium to high urgency stream crossings
where either the field or GIS culvert analysis called for replacing or installing new culverts.

Mulching costs

Straw mulch is recommended at all treated stream crossings at a rate of about 4,000 pounds per
acre. Mulchisprescribed for al bare soil slopes within crossing excavations and adjacent
fillslopes draining directly to a stream. Mulch isalso prescribed for all upgraded stream
crossings of medium to high urgency. Thisincludes culvert replacements and other treatments
that would leave bare soil draining to the stream. Mulching generally occurs on the upstream
and downstream face of upgraded crossings.

Equipment mobilization costs

Equipment mobilization costs can be highly variable depending on the project. However, a
rough estimate can be devel oped using reasonable assumptions of average costs. For this
discussion, we assume that atypical one-season project completed with two pieces of equipment
will cost about $150,000.

Each project mobilization requires two mobilizations (in and out) of about 5 hours for each piece
of equipment (10 hours each piece for one project). Dozer mobilization costs about $70 per hour
and excavator mobilization costs about $95 per hour.

Total costs for all prescribed road treatments
All costs are summed in the final table to calculate the total estimated cost for treating sites
identified in Projects 1, 2, 3, 5and 7.
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APPENDIX G.

TREATMENT PRIORITIES FOR ROADS

Table G-1. Roads in Projects 1, 2, 3, 5, and 7 prioritized by potential yield
and extreme erosion potential (EEP) from medium to high treatment
urgency sites.

Table G-2. Roads in Projects 1, 2, 3, 5, and 7 prioritized by potential yield
and extreme erosion potential (EEP) per mile of road from medium to high
treatment urgency sites.

Table G-3. Roads in Projects 1, 2, 3, 5, and 7 prioritized by site specific
cost per yard “saved” from medium to high treatment urgency sites

Upper Redwood Creek Watershed Road Assessment: Updated Summary Report



Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Table note: Costs shown include only heavy equipment costs for site specific treatments and laborers for culvert installations. Costs do not
include equipment mobilization, road opening, heavy equipment requirements for road drainage treatments, culvert materials costs, mulch
and seeding costs, project layout, coordination, oversight, report preparation, or overhead. Roads lacking medium, medium-high and high
urgency sites are not ranked and are listed at the bottom of the table.
Potential Potential Percent of Pot Potential Potnetial
Total | Total no. | Sediment : - . " | Sediment Yield| Sediment Yield Site specific
Road Name Length no. of [ of M to H | Yield from all Sl Y'PTId Stael, ViEl| per Mile from alll  per Mile from TELEY COSF e cost/yard
(mi) - . . from M to H Sites| Volume from M |"_. . M to H Sites B "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)
DOLLY VARDEN 14.6| 159 137 129,082 122,842 95% 8,829 8,402 950,850 $7.74
Old K&K 9.9 94 52 58,291 44,574 76% 5,876 4,493 234,405 $5.26
K&K EAST 2.2 47 36 41,880 38,940 93% 19,479 18,112 79,705 $2.05
PR1100 54 67 52 28,069 24,652 88% 5,169 4,540 146,095 $5.93
LC5000 2.3 26 21 23,659 23,089 98% 10,422 10,172 37,895 $1.64
K&K West 8.0 54 30 37,375 23,063 62% 4,690 2,894 166,500 $7.22
1500 25 38 23 28,842 22,753 79% 11,724 9,249 78,990 $3.47
LC1000 6.5 39 30 22,823 21,626 95% 3,538 3,353 134,890 $6.24
1250 1.4 14 14 17,922 17,922 100% 12,801 12,801 31,845 $1.78
0-3 2.9 27 19 19,102 17,793 93% 6,542 6,094 41,590 $2.34
1400 4.6 39 32 19,382 17,301 89% 4,213 3,761 61,560 $3.56
O-LINE 8.9 55 34 22,827 16,314 71% 2,571 614 54,095 $3.32
Old HWY 299 25 46 39 16,040 15,064 94% 6,494 6,099 144,795 $9.61
1440 1.5 18 15 15,155 14,588 96% 10,104 9,726 20,105 $1.38
1000 3.9 21 16 14,312 14,050 98% 3,689 3,621 45,670 $3.25
809 1.8 15 13 16,032 12,510 78% 8,956 6,989 98,155 $7.85
1300 2.4 27 16 21,834 11,949 55% 9,022 4,937 27,190 $2.28
L2010 4.2 39 27 15,483 11,689 75% 3,669 2,770 84,940 $7.27
1520 2.0 15 12 13,694 11,435 84% 6,881 5,746 37,530 $3.28
1550 0.6 9 9 11,244 11,244 100% 17,848 17,848 52,370 $4.66
MAINLINE 2.1 31 16 13,611 10,585 78% 6,481 5,040 93,340 $8.82
PR1106 0.6 5 5 10,417 10,417 100% 17,960 17,960 20,075 $1.93
UPR-10 4.7 35 24 14,685 10,394 71% 3,111 2,202 79,825 $7.68
1050 1.2 13 12 15,511 9,801 63% 13,257 8,377 38,020 $3.88
R3800 0.9 11 10 9,796 9,774 100% 11,260 11,235 35,585 $3.64
LC4000 2.4 34 24 17,335 9,436 54% 7,104 3,867 53,960 $5.72
1431 1.7 28 22 9,479 9,375 99% 5,642 5,580 60,280 $6.43
808 3.8 35 26 16,849 9,211 55% 4,481 2,450 97,835 $10.62
RC-2 2.1 23 14 10,122 9,120 90% 4,820 4,343 84,685 $9.29
MC1000 2.9 53 38 12,850 8,815 69% 4,446 3,050 86,835 $9.85
R1000 2.0 16 13 8,914 8,775 98% 4,571 4,500 21,450 $2.44
1555 0.8 10 9 8,406 8,339 99% 10,251 10,170 112,475 $13.49
1551 1.9 9 7 8,282 8,066 97% 4,313 4,201 51,005 $6.32
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential . Potential Potnetial
Total | Total no Sediment PO PIETCER O Za Sediment Yield| Sediment Yield Site specific
Road Name Lty no. of [ of M to H Yield from all SR VIE il Vel er Mile from all er Mile from Vel et 2l costlp ard
(mi) - . . from M to H Sites| Volume from M |P< P . M to H Sites B Y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

RODDISCROFT 5.1 46 27 10,909 7,612 70% 2,131 1,487 62,630 $8.23
1410 1.9 20 12 8,125 7,602 94% 4,254 3,980 20,860 $2.74
LC2000 2.6 17 13 8,762 7,591 87% 3,344 2,897 68,390 $9.01
1020 1.7 14 12 8,059 7,544 94% 4,797 4,491 22,890 $3.03
L2171 1.4 16 12 7,884 7,532 96% 5,713 5,458 69,685 $9.25
FP500 1.6 29 18 9,014 7,351 82% 5,741 4,682 68,415 $9.31
831 2.1 11 7 7,699 7,338 95% 3,719 3,545 9,240 $1.26
DVA 1.3 17 15 7,480 7,292 97% 5,844 5,697 70,375 $9.65
1140 0.8 14 7 12,616 7,144 57% 16,600 9,400 14,765 $2.07
PP1110 0.5 8 5 9,346 7,061 76% 18,325 13,845 13,640 $1.93
1305 1.3 31 19 15,014 7,057 47% 11,204 5,266 19,580 $2.77
L1000 3.3 22 15 8,272 7,038 85% 2,477 2,107 51,925 $7.38
DVD-1 1.4 12 11 7,102 7,004 99% 5,261 5,188 42,165 $6.02
LC3000 15 25 17 11,458 6,661 58% 7,588 4,412 41,910 $6.29
807 2.0 19 15 6,913 6,261 91% 3,491 3,162 35,190 $5.62
DVT2 1.2 13 13 6,056 6,056 100% 4,924 4,924 50,270 $8.30
L2000-CN 5.4 43 29 7,677 5,754 75% 1,430 1,072 61,610 $10.71
F-1-4 1.6 20 15 6,023 5,431 90% 3,836 3,459 18,085 $3.33
L2011 0.6 10 7 5,822 5,261 90% 9,096 8,221 52,910 $10.06
PP1000 2.5 18 12 6,853 5,235 76% 2,797 2,137 17,235 $3.29
1312 0.6 3 3 5,215 5,215 100% 9,312 9,312 23,980 $4.60
BO1666 0.1 7 7 5,139 5,139 100% 36,704 36,704 12,210 $2.38
0-10 0.1 4 2 8,000 5,000 63% 72,727 45,455 1,980 $0.40
800H 1.3 19 16 5,736 4,961 86% 4,346 3,759 47,740 $9.62
R3000 3.5 33 17 11,253 4,902 44% 3,179 1,385 24,495 $5.00
DVT 1.1 16 14 4,692 4,535 97% 4,427 4,278 47,465 $10.47
R3900 1.7 16 6 12,255 4,508 37% 7,084 2,606 10,340 $2.29
1554 0.6 8 6 4,799 4,472 93% 8,570 7,986 23,430 $5.24
PP1100 1.6 18 14 8,886 4,372 49% 5,554 2,733 38,405 $8.78
BO1665 0.8 19 13 5,181 4,329 84% 6,168 5,154 26,180 $6.05
1450 3.1 21 17 5,204 4,138 80% 1,657 1,318 28,650 $6.92
LC1100 1.1 4 3 4,100 4,003 98% 3,694 3,606 35,825 $8.95
1433 0.5 7 7 3,978 3,978 100% 7,800 7,800 7,480 $1.88
FL1025 0.8 8 7 3,982 3,947 99% 4,740 4,699 10,890 $2.76
820 2.8 15 9 5,559 3,937 71% 1,957 1,386 32,410 $8.23
BO1306 0.4 4 4 3,789 3,789 100% 10,241 10,241 28,930 $7.63
R3500 1.3 12 11 3,755 3,727 99% 2,866 2,845 15,555 $4.17
800G 0.3 2 2 3,726 3,726 100% 12,420 12,420 7,700 $2.07
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential . Potential Potnetial
Total | Total no Sediment PO PIETCER O Za Sediment Yield| Sediment Yield Site specific
Road Name LEmai no. of | of M to H Yield from all S VI 23 VG er Mile from all er Mile from el G ol costlp ard
(mi) " . . from M to H Sites| Volume from M P . P . M to H Sites » y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

1150 1.0 12 8 4,640 3,608 78% 4,640 3,608 16,555 $4.59
200 0.8 11 7 3,698 3,576 97% 4,865 4,706 26,025 $7.28
LC5005 0.5 3 1 7,074 3,500 49% 14,738 7,292 5,610 $1.60
PR1107 0.7 3 3 3,500 3,500 100% 4,730 4,730 6,270 $1.79
KEN-3 0.4 15 6 6,489 3,411 53% 15,091 7,933 47,175 $13.83
KEN-3 0.4 15 6 6,489 3,411 53% 15,091 7,933 47,175 $13.83
LC-1 8.7 43 18 4,862 3,391 70% 557 388 32,510 $9.59
D-LINE 1.7 22 17 3,445 3,286 95% 2,015 1,922 37,590 $11.44
DVG 0.7 16 16 3,141 3,141 100% 4,687 4,687 27,720 $8.83
BO1315 1.0 7 4 4,084 3,131 7% 4,168 3,195 26,255 $8.39
SW-1A 3.0 16 11 3,669 3,003 82% 1,227 1,004 34,155 $11.37
890C 0.8 7 6 3,508 2,963 84% 4,555 3,848 41,440 $13.99
RP1000 3.0 26 17 8,200 2,893 35% 2,697 952 17,235 $5.96
RC-1 1.2 18 11 3,367 2,770 82% 2,760 2,270 20,945 $7.56
808A 1.8 9 9 2,756 2,756 100% 1,540 1,540 11,325 $4.11
L2024 0.9 5 5 2,529 2,529 100% 2,976 2,976 26,070 $10.31
851 1.1 8 6 2,773 2,515 91% 2,432 2,206 31,110 $12.37
1475 15 12 7 3,123 2,513 80% 2,055 1,653 18,660 $7.43
BO1600 2.0 25 10 8,919 2,454 28% 4,482 1,233 23,270 $9.48
895 0.6 5 5 2,437 2,437 100% 3,868 3,868 30,130 $12.36
MC1330 1.1 15 5 4,062 2,401 59% 3,692 2,183 20,085 $8.37
N500 5.0 15 7 4,805 2,388 50% 959 477 13,795 $5.78
1220 0.4 6 5 15,170 2,281 15% 37,000 5,564 11,770 $5.16
DVJ 0.3 4 2 2,792 2,269 81% 9,628 7,824 10,560 $4.65
SW-2 0.9 23 13 2,847 2,257 79% 3,236 2,565 23,010 $10.19
L900 2.4 13 10 2,553 2,257 88% 1,086 960 26,080 $11.56
DV1 0.4 2 2 2,250 2,250 100% 5,357 5,357 3,080 $1.37
800B 2.2 12 6 2,845 2,230 78% 1,276 1,000 26,245 $11.77
1311 0.5 5 2 2,533 2,076 82% 5,277 4,325 17,820 $8.58
RV4 0.4 6 6 2,068 2,068 100% 5,302 5,302 18,725 $9.06
MC1310 1.9 31 14 3,904 2,029 52% 2,076 1,079 27,560 $13.58
DVM 1.4 9 8 2,082 2,017 97% 1,477 1,430 8,815 $4.37
1100 1.9 12 10 2,157 1,989 92% 1,147 1,058 20,355 $10.23
1312 LOWER 0.4 3 3 1,963 1,963 100% 5,165 5,165 8,525 $4.34
800F 0.5 2 2 1,945 1,945 100% 4,322 4,322 27,885 $14.34
L2005 2.7 19 12 2,180 1,945 89% 823 734 29,315 $15.07
LC2001 0.6 4 4 1,936 1,936 100% 3,281 3,281 23,875 $12.33
C-1 0.9 15 13 3,424 1,909 56% 3,936 2,195 22,060 $11.55
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential . Potential Potnetial
Total | Total no Sediment PO PIETCER O Za Sediment Yield| Sediment Yield Site specific
Road Name Lty no. of [ of M to H Yield from all SR VIE il Vel er Mile from all er Mile from Vel et 2l costlp ard
(mi) - . . from M to H Sites| Volume from M |P< P . M to H Sites B Y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

FP1005 0.5 11 5 3,051 1,885 62% 5,867 3,625 17,095 $9.07
L2173 0.2 3 3 1,845 1,845 100% 10,250 10,250 7,370 $3.99
LPC-PC 0.6 7 5 3,141 1,818 58% 5,510 3,189 9,570 $5.26
L2061 0.7 6 4 1,954 1,815 93% 2,752 2,557 27,775 $15.30
R1050 0.2 2 1 1,829 1,778 97% 8,710 8,467 7,150 $4.02
L2006 0.8 11 6 1,999 1,749 87% 2,630 2,301 20,805 $11.90
N500A 0.2 3 3 1,697 1,697 100% 7,378 7,378 5,280 $3.11
UPC-BC 0.7 4 3 2,194 1,694 7% 3,048 2,353 1,320 $0.78
200A 0.3 3 1 1,827 1,689 92% 6,768 6,256 17,600 $10.42
1430 1.6 10 2 1,866 1,680 90% 1,181 1,063 9,215 $5.49
N770 0.6 4 4 1,645 1,645 100% 2,742 2,742 5,720 $3.48
L1000-L 0.8 7 5 1,992 1,619 81% 2,655 2,158 17,270 $10.67
N900 1.9 14 9 2,509 1,607 64% 1,293 828 21,420 $13.33
AM-3 0.8 11 4 2,352 1,563 66% 2,834 1,883 10,550 $6.75
R2100 0.2 2 2 1,557 1,557 100% 7,414 7,414 3,080 $1.98
PR1000 3.1 39 12 7,243 1,551 21% 2,344 502 26,790 $17.27
PR1000 3.1 39 12 7,243 1,551 21% 2,344 502 26,790 $17.27
0-2-1 1.7 13 8 2,236 1,520 68% 1,355 921 12,540 $8.25
800! 0.8 2 2 1,517 1,517 100% 1,920 1,920 2,310 $1.52
1306 1.0 9 5 11,427 1,502 13% 11,660 1,533 12,980 $8.64
SH-2 0.6 5 4 1,649 1,472 89% 2,999 2,676 12,325 $8.37
R3200 1.3 13 7 2,744 1,416 52% 2,143 1,106 4,945 $3.49
RP1200 0.3 6 3 1,622 1,413 87% 5,408 4,710 8,800 $6.23
H-2 0.9 11 6 1,460 1,381 95% 1,622 1,535 13,985 $10.13
DVP 0.6 7 6 1,395 1,378 99% 2,287 2,259 11,990 $8.70
808D-2 0.5 6 5 1,481 1,358 92% 2,904 2,663 12,435 $9.16
DVN 0.5 8 7 1,436 1,334 93% 2,762 2,565 15,565 $11.67
R1005 0.4 4 4 1,326 1,326 100% 3,789 3,789 10,450 $7.88
L2160 15 5 5 1,325 1,325 100% 889 889 7,215 $5.44
N1200 1.0 10 3 1,805 1,312 73% 1,735 1,261 8,140 $6.20
L2000 0.5 9 3 1,403 1,293 92% 2,698 2,487 4,285 $3.31
808D 1.1 6 6 1,251 1,251 100% 1,191 1,191 16,555 $13.24
831A 0.2 3 3 1,237 1,237 100% 5,622 5,622 18,590 $15.03
L2012 0.3 7 6 1,244 1,227 99% 3,658 3,608 14,165 $11.55
HP-24 0.5 7 5 1,196 1,193 100% 2,301 2,295 12,980 $10.88
F-1-4-0 0.2 3 3 1,191 1,191 100% 4,963 4,963 11,550 $9.70
DVQ 0.5 5 5 1,162 1,162 100% 2,525 2,525 11,525 $9.92
1555A 0.2 6 5 1,195 1,148 96% 4,978 4,782 9,020 $7.86
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential . Potential Potnetial
Total | Total no Sediment PO PIETCER O Za Sediment Yield| Sediment Yield Site specific
Road Name Lty no. of [ of M to H Yield from all SR VIE il Vel er Mile from all er Mile from Vel et 2l costlp ard
(mi) " . . from M to H Sites| Volume from M P . P . M to H Sites » y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

895A 0.4 3 3 1,144 1,144 100% 3,011 3,011 14,685 $12.84
PP1200 0.6 10 4 3,818 1,121 29% 6,363 1,868 11,160 $9.96
L2170 0.9 3 2 1,316 1,110 84% 1,495 1,261 13,420 $12.09
R4200 1.4 7 4 1,337 1,110 83% 983 816 8,420 $7.59
815B 1.2 7 5 1,264 1,110 88% 1,045 917 16,270 $14.66
L2023 0.4 6 3 1,617 1,083 67% 3,760 2,519 12,540 $11.58
R3300 0.9 6 2 1,388 1,083 78% 1,614 1,259 17,600 $16.25
RP900 0.7 4 3 1,091 1,082 99% 1,495 1,482 4,525 $4.18
1445 0.3 2 2 1,055 1,055 100% 3,638 3,638 7,810 $7.40
DVM1 0.7 8 5 1,110 1,041 94% 1,586 1,487 7,325 $7.04
DVG1 0.5 7 6 1,496 991 66% 3,324 2,202 10,780 $10.88
FL1000 2.4 15 8 2,378 983 41% 1,008 417 9,650 $9.82
0-4-2-1 15 11 5 2,411 967 40% 1,629 653 4,175 $4.32
L1000-E 0.1 2 2 961 961 100% 8,008 8,008 10,560 $10.99
0-15 1.3 2 2 960 960 100% 733 733 6,060 $6.31
R3902 0.5 9 3 2,256 954 42% 4,424 1,871 5,500 $5.77
LC2 0.3 4 4 923 923 100% 3,077 3,077 3,280 $3.55
R3100 0.6 5 5 912 912 100% 1,572 1,572 6,105 $6.69
R3970 0.2 2 2 910 910 100% 3,790 3,790 1,650 $1.81
BO1610 0.6 3 3 875 875 100% 1,509 1,509 5,045 $5.77
890 0.7 4 4 853 853 100% 1,236 1,236 13,565 $15.91
DVI 1.0 4 3 953 849 89% 916 816 7,150 $8.42
0-4-2-3 0.4 5 3 1,468 828 56% 3,765 2,124 560 $0.68
L2050 1.4 3 3 824 824 100% 610 610 8,360 $10.15
N1100 4.8 10 7 990 818 83% 205 170 9,900 $12.10
PR1105 0.2 4 3 1,148 816 71% 4,783 3,399 6,160 $7.55
HRPR-1 0.2 3 2 840 807 96% 4,200 4,035 2,200 $2.73
ANT-1 0.4 3 3 789 789 100% 2,254 2,254 5,100 $6.46
LC-100 1.3 14 7 1,372 761 55% 1,047 581 10,345 $13.60
N760 0.8 3 3 759 759 100% 949 949 8,910 $11.74
P-1 0.4 6 4 890 751 84% 2,341 1,976 9,900 $13.18
N720 0.5 5 2 4,776 751 16% 8,845 1,391 7,260 $9.67
R3351 0.1 1 1 750 750 100% 6,818 6,818 660 $0.88
LPC-PC-1 0.2 3 1 935 750 80% 6,233 5,000 2,200 $2.93
N550A 0.2 1 1 750 750 100% 3,261 3,261 880 $1.17
930 1.7 1 1 750 750 100% 436 436 690 $0.92
KEN-1 0.7 3 3 726 726 100% 1,008 1,008 5,825 $8.02
HP-50 0.6 7 4 1,038 715 69% 1,674 1,153 13,530 $18.92
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential . Potential Potnetial
Total | Total no Sediment PO PIETCER O Za Sediment Yield| Sediment Yield Site specific
Road Name Lty no. of [ of M to H Yield from all SR VIE il Vel er Mile from all er Mile from Vel et 2l costlp ard
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(cu yds) yds / mi) (cu yds / mi)

DVT4 0.8 2 2 694 694 100% 925 925 9,485 $13.67
L2055 0.7 4 2 817 678 83% 1,135 942 5,280 $7.79
HP-6 0.2 4 3 796 657 83% 3,617 2,985 8,675 $13.21
LC-7 0.7 6 2 1,611 649 40% 2,334 941 1,985 $3.06
BO1650 0.7 7 5 774 645 83% 1,090 908 4,930 $7.64
AM-5 1.0 6 3 983 630 64% 983 630 8,800 $13.96
DVR 0.8 5 4 636 624 98% 766 752 7,860 $12.60
LC-13 0.7 3 2 636 620 97% 896 873 6,785 $10.94
RV4-1 0.8 6 5 621 614 99% 767 758 4,620 $7.52
HP-53 0.5 4 2 1,103 605 55% 2,206 1,210 10,560 $17.45
SC-432 0.9 1 1 594 594 100% 632 632 8,580 $14.44
HP-8 0.2 2 2 583 583 100% 2,431 2,431 7,920 $13.58
M-2 0.8 9 6 790 578 73% 1,040 761 5,885 $10.18
F-1-4-3 0.3 4 3 610 573 94% 2,033 1,910 9,360 $16.34
FL1100 0.3 3 3 547 547 100% 2,104 2,104 5,500 $10.05
850 0.6 3 2 750 546 73% 1,293 941 7,860 $14.40
851B 0.7 4 4 543 543 100% 811 811 7,755 $14.28
LC-11 0.2 3 2 533 530 99% 3,556 3,536 3,380 $6.37
0-2 1.2 5 3 748 528 71% 608 429 5,540 $10.49
POWERLINE TIE 0.2 2 2 523 523 100% 3,487 3,487 6,270 $11.99
FP1000 2.4 26 8 3,187 514 16% 1,351 218 4,020 $7.82
830 1.7 8 2 2,717 508 19% 1,589 297 4,540 $8.94
1553 0.5 2 2 507 507 100% 1,079 1,079 5,940 $11.72
BO1350 0.6 1 1 503 503 100% 838 838 5,610 $11.15
0-7-1 0.3 4 2 503 497 99% 1,524 1,506 6,495 $13.07
801 1.3 3 2 503 497 99% 393 388 1,650 $3.32
M-3 0.7 4 3 493 491 100% 736 733 4,180 $8.51
R4100 0.3 3 2 504 480 95% 1,800 1,714 7,320 $15.25
800D 0.4 5 2 1,038 478 46% 2,884 1,328 2,860 $5.98
L1001-A 0.4 2 2 469 469 100% 1,203 1,203 4,585 $9.78
H-1 0.5 5 2 1,108 462 42% 2,261 943 4,180 $9.05
1030 1.9 2 1 457 450 98% 237 233 3,235 $7.19
800A 0.2 2 2 430 430 100% 2,048 2,048 4,605 $10.71
L1000-L1 0.4 1 1 410 410 100% 1,139 1,139 4,400 $10.73
K-1 0.3 6 2 677 405 60% 2,116 1,266 4,020 $9.93
PR1104 0.4 1 1 400 400 100% 930 930 1,100 $2.75
PP1105 0.5 3 2 3,896 396 10% 8,289 843 2,860 $7.22
DVB 0.4 3 3 392 392 100% 892 892 2,805 $7.15
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Length| 34| Guito | view fom ai| Sedment viel | - Sed. viela | SEIEE RS SENREACES | Totalcostror | SCETHE e
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800H-1 0.1 2 2 391 391 100% 2,793 2,793 1,980 $5.06
0-1.5-1 0.4 2 1 553 386 70% 1,454 1,016 2,940 $7.62
SC-150 0.7 6 4 3,412 374 11% 5,249 575 8,205 $21.94
N750 0.3 2 1 426 371 87% 1,469 1,278 1,100 $2.97
FP1100 0.5 5 3 1,353 365 27% 2,761 745 2,860 $7.84
K-3 0.1 2 2 350 350 100% 3,178 3,178 6,600 $18.88
0-5 1.9 5 3 423 349 83% 227 188 2,035 $5.83
808F 0.2 3 3 342 342 100% 1,800 1,800 6,250 $18.27
R4000 1.6 5 3 476 336 71% 290 205 2,695 $8.02
F-1 1.7 7 1 704 334 A47% 427 202 5,295 $15.85
DVC 0.1 2 2 331 331 100% 2,545 2,545 1,760 $5.32
849 0.6 4 2 477 328 69% 822 566 3,740 $11.40
HP-52 0.4 5 1 628 320 51% 1,427 727 4,840 $15.13
0-6 0.9 7 3 1,055 314 30% 1,172 349 3,165 $10.08
903 0.1 2 2 312 312 100% 2,397 2,397 3,630 $11.65
N764 0.4 2 1 811 311 38% 1,978 759 3,960 $12.73
HP-31 0.3 1 1 306 306 100% 926 926 1,375 $4.50
HRPR 0.4 6 3 523 300 57% 1,276 732 3,960 $13.20
R5000 1.3 8 3 874 294 34% 693 233 3,170 $10.79
815A 0.6 3 2 369 291 79% 586 463 3,305 $11.34
AM-1 0.2 1 1 283 283 100% 1,889 1,889 3,960 $13.97
R4230 0.2 1 1 267 267 100% 1,335 1,335 0 $0.00
430 0.5 4 2 489 260 53% 906 481 4,995 $19.21
RP1250 0.4 3 2 278 258 93% 678 629 2,225 $8.62
0-4-2 1.4 7 1 1,293 254 20% 898 176 1,860 $7.32
L1000-C 0.3 3 3 253 253 100% 973 973 2,420 $9.57
HIGH PRAIRIE ROAD 0.5 6 3 346 244 71% 653 460 4,435 $18.18
L2165 1.1 6 4 1,086 244 22% 1,034 232 1,320 $5.42
DVD 0.2 5 4 439 241 55% 1,829 1,004 7,445 $30.89
L2010-A 0.3 2 2 241 241 100% 861 861 2,200 $9.13
L1000-M 0.2 4 2 414 234 56% 2,068 1,168 1,760 $7.53
C1400 0.6 1 1 233 233 100% 395 395 1,100 $4.72
N762 0.6 3 2 240 233 97% 381 370 4,290 $18.41
LC4050 0.3 3 3 231 231 100% 797 797 1,980 $8.57
Snow Camp Road 2.2 8 5 316 223 71% 146 103 4,240 $19.01
LC GC-1 1.8 2 1 242 222 92% 132 121 2,310 $10.39
C1500 0.9 2 1 231 219 95% 248 235 2,200 $10.05
R7500 0.2 2 2 214 214 100% 1,070 1,070 2,200 $10.28
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
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495 0.7 5 3 248 208 84% 359 301 2,200 $10.58
N1120 0.9 6 2 340 197 58% 362 210 4,775 $24.24
RV-1 0.7 3 3 178 178 100% 247 247 480 $2.70
Old K&K Loop 0.1 2 1 551 177 32% 5,510 1,770 1,540 $8.70
809B 0.3 1 1 173 173 100% 541 541 1,310 $7.57
M-1 0.3 1 1 170 170 100% 532 532 1,760 $10.34
N1110 0.9 2 1 276 170 62% 314 193 1,540 $9.06
N764-1 0.8 3 2 192 167 87% 243 211 1,320 $7.90
N700 1.0 2 1 670 167 25% 691 172 2,255 $13.50
L2020 2.6 3 1 486 167 34% 184 63 990 $5.95
L1001-B 0.3 2 1 616 164 27% 2,124 566 2,525 $15.40
N550 1.9 6 2 766 163 21% 410 87 3,650 $22.39
HP-30 0.3 2 1 175 162 93% 547 506 1,540 $9.51
LC-3 0.3 2 2 161 161 100% 596 596 3,310 $20.56
WIREGRASS-A-2 0.3 3 2 316 161 51% 959 488 3,300 $20.50
H-3 0.3 7 2 337 157 47% 1,204 561 2,200 $14.01
N911 0.1 2 2 155 155 100% 1,550 1,550 3,745 $24.16
FP1000 Spur 2 0.4 1 1 153 153 100% 364 364 1,100 $7.19
K&K EAST Spur 7 0.1 1 1 150 150 100% 1,500 1,500 1,320 $8.80
1320 0.5 2 1 178 149 84% 387 324 1,540 $10.34
808E 0.6 2 1 221 146 66% 362 239 1,320 $9.04
R3350 0.3 5 3 215 145 67% 825 556 660 $4.56
L2020-A 0.5 2 1 170 139 82% 378 309 1,320 $9.50
FL1030 0.3 2 1 252 139 55% 900 496 660 $4.75
904A 0.2 1 1 135 135 100% 587 587 1,100 $8.15
PR1102 0.2 3 1 422 133 32% 1,833 578 3,300 $24.81
HP-4 0.1 2 2 129 129 100% 1,291 1,291 2,145 $16.62
RV5 0.8 2 1 135 128 95% 180 171 1,100 $8.59
1010 0.6 1 1 118 118 100% 184 184 1,980 $16.78
SC2500 0.7 2 2 112 112 100% 153 153 3,060 $27.32
1553A 0.1 2 1 143 111 78% 1,192 925 1,650 $14.86
SC-2 0.9 2 2 111 111 100% 128 128 3,115 $28.06
H-4 0.4 1 1 108 108 100% 257 257 1,760 $16.30
PR1010 14 9 2 916 103 11% 636 72 1,100 $10.68
N1122 0.1 1 1 98 98 100% 700 700 660 $6.73
0-8 0.1 1 1 95 95 100% 731 731 120 $1.26
BO1660 0.2 1 1 95 95 100% 475 475 1,100 $11.58
FS-2 0.4 2 1 125 93 74% 306 228 880 $9.43

Table G-1, page8



Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
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H-1-2 0.3 2 2 90 920 100% 331 331 1,810 $20.22
1055 0.3 1 1 89 89 100% 262 262 220 $2.47
R5060 0.2 3 2 184 87 47% 1,229 583 440 $5.03
L2058 0.2 1 1 80 80 100% 533 533 1,100 $13.75
HP-25 0.4 1 1 80 80 100% 229 229 1,100 $13.75
HP-51 0.5 3 1 298 80 27% 608 163 1,100 $13.75
802 0.3 1 1 73 73 100% 261 261 880 $12.05
TOR-2 0.3 5 1 397 72 18% 1,369 248 2,180 $30.28
N500C 1.3 2 2 69 69 100% 55 55 175 $2.54
RV-3 0.1 1 1 67 67 100% 558 558 0 $0.00
LP-4 0.5 2 1 77 67 87% 148 129 1,640 $24.48
N950 1.5 3 1 222 65 29% 152 45 880 $13.54
HP-13 0.3 1 1 61 61 100% 226 226 880 $14.43
FP1015 0.4 7 1 1,002 59 6% 2,783 164 660 $11.19
SC2600 0.4 1 1 57 57 100% 136 136 1,420 $24.91
299-A 0.4 1 1 56 56 100% 160 160 0 $0.00
R4220 0.1 1 1 55 55 100% 550 550 1,420 $25.82
HP-20 0.1 2 1 1,287 55 4% 10,725 458 1,540 $28.00
805 1.0 3 1 103 55 53% 108 58 1,740 $31.64
R5200 0.2 1 1 54 54 100% 284 284 660 $12.22
LP-5 0.2 2 1 79 54 68% 359 245 660 $12.22
H-2-1 0.3 2 1 67 54 81% 216 174 660 $12.22
DVK 0.1 1 1 52 52 100% 433 433 1,540 $29.62
0-2-2 1.0 1 1 51 51 100% 50 50 475 $9.31
LC-8 0.3 1 1 46 46 100% 170 170 1,300 $28.26
BB-1 0.1 3 1 239 45 19% 1,838 346 660 $14.67
L2051 0.5 2 1 64 41 64% 131 84 440 $10.73
PR1011A 0.2 1 1 33 33 100% 150 150 440 $13.33
R-77 0.1 1 1 30 30 100% 214 214 120 $4.00
BO1305 15 3 1 208 30 14% 141 20 1,495 $49.83
LC-14 0.2 1 1 29 29 100% 132 132 360 $12.41
AM-4 0.2 1 1 23 23 100% 105 105 0 $0.00
BM2 0.4 1 1 22 22 100% 58 58 0 $0.00
0-1-1-3 0.6 1 1 22 22 100% 40 40 375 $17.05
DVM3 0.1 1 1 19 19 100% 158 158 1,275 $67.11
PP1230 0.1 1 1 19 19 100% 146 146 1,275 $67.11
BO1000 0.9 1 1 19 19 100% 21 21 0 $0.00
1556 0.3 1 1 17 17 100% 50 50 0 $0.00
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot. P_otential_ P_otnetial_ . .
Road Name Length | 58 | 3Nt to 1| vl from ai|, Sediment vietd | sed. vieta | SECEE B SEERELCER | wotal costfor| 52 RRRE
(mi) " . . from M to H Sites| Volume from M . . M to H Sites B »
sites sites Sites (cu yds) to H Sites Sites . (cu Mto H Slte§ saved
(cu yds) yds / mi) (cu yds / mi)

WIREGRASS-A 0.9 1 1 16 16 100% 17 17 1,275 $79.69
0-4-11 0.9 1 1 11 11 100% 12 12 0 $0.00
RC-1A 0.2 1 1 9 9 100% 50 50 0 $0.00
ANT-2 0.1 2 1 27 8 30% 225 67 660 $82.50
1410A 0.5 1 1 4 4 100% 8 8 0 $0.00
R3810 0.1 2 0 5,000 0 0% 62,500 0 0 $0.00
L2010-B 0.1 1 0 3,334 0 0% 41,669 0 0 $0.00
HP-22 0.0 3 0 1,204 0 0% 40,147 0 0 $0.00
L2001 0.1 1 0 1,500 0 0% 30,000 0 0 $0.00
1323 0.2 1 0 3,500 0 0% 21,875 0 0 $0.00
HP-21 0.1 1 0 1,014 0 0% 14,486 0 0 $0.00
SW-4 0.4 12 0 4,760 0 0% 10,819 0 0 $0.00
SW-4 0.4 12 0 4,760 0 0% 10,819 0 0 $0.00
P-1-1 0.1 1 0 500 0 0% 10,000 0 0 $0.00
K&K East Spur #5 0.1 3 0 756 0 0% 9,450 0 0 $0.00
UBR 0.2 3 0 1,775 0 0% 8,876 0 0 $0.00
AM-4-1 0.1 1 0 500 0 0% 8,333 0 0 $0.00
R4250 0.1 2 0 625 0 0% 7,808 0 0 $0.00
1301 0.1 1 0 409 0 0% 6,810 0 0 $0.00
1410-1 0.0 1 0 185 0 0% 6,167 0 0 $0.00
PP1010 0.1 1 0 323 0 0% 5,383 0 0 $0.00
PR1108 0.2 3 0 767 0 0% 5,115 0 0 $0.00
LC5001 0.2 1 0 750 0 0% 5,000 0 0 $0.00
802A 0.1 2 0 247 0 0% 4,940 0 0 $0.00
SW-1-2 0.0 1 0 195 0 0% 4,865 0 0 $0.00
808D-1 0.1 1 0 295 0 0% 4,214 0 0 $0.00
DVT2-A 0.1 1 0 222 0 0% 3,700 0 0 $0.00
DVT4-A 0.1 1 0 264 0 0% 2,933 0 0 $0.00
PR1000D 0.3 2 0 889 0 0% 2,868 0 0 $0.00
HP-15 0.2 7 0 605 0 0% 2,522 0 0 $0.00
0-5-1 0.2 1 0 495 0 0% 2,357 0 0 $0.00
808C 0.3 3 0 610 0 0% 2,260 0 0 $0.00
R1060 0.1 1 0 139 0 0% 1,986 0 0 $0.00
SW-1 0.8 8 0 1,500 0 0% 1,829 0 0 $0.00
PGE-1 0.1 1 0 128 0 0% 1,829 0 0 $0.00
N763 0.6 2 0 1,109 0 0% 1,818 0 0 $0.00
DVR-1 0.1 1 0 84 0 0% 1,680 0 0 $0.00
R6001 Spur 0.0 1 0 50 0 0% 1,667 0 0 $0.00
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot. P_otential_ P_otnetial_ . .
Road Name Length | 58 | 3Nt to 1| vl from ai|, Sediment vietd | sed. vieta | SECEE B SEERELCER | wotal costfor| 52 RRRE
(mi) " . . from M to H Sites| Volume from M . . M to H Sites B »
sites sites Sites (cu yds) to H Sites Sites . (cu Mto H Slte§ saved
(cu yds) yds / mi) (cu yds / mi)

DVR2 0.1 1 0 99 0 0% 1,650 0 0 $0.00
SW-3 1.4 11 0 2,212 0 0% 1,626 0 0 $0.00
SW-1-1 0.1 1 0 166 0 0% 1,509 0 0 $0.00
H-4-1 0.1 1 0 104 0 0% 1,486 0 0 $0.00
HP-7 0.1 1 0 97 0 0% 1,389 0 0 $0.00
RP1100 0.3 3 1 377 0 0% 1,300 0 480 $0.00
R480-3 0.1 1 0 142 0 0% 1,291 0 0 $0.00
HP-14 0.1 2 0 131 0 0% 1,190 0 0 $0.00
PP1225 0.1 2 0 103 0 0% 1,144 0 0 $0.00
R1100 0.2 4 0 265 0 0% 1,104 0 0 $0.00
HP-23 0.5 1 0 500 0 0% 1,064 0 0 $0.00
BO1310 0.2 2 0 191 0 0% 1,058 0 0 $0.00
LC-9 0.4 3 0 400 0 0% 1,053 0 0 $0.00
FP1000 Spur 1 0.2 3 0 155 0 0% 1,033 0 0 $0.00
K-2 0.3 3 0 311 0 0% 972 0 0 $0.00
BS1500 0.8 1 0 750 0 0% 962 0 0 $0.00
PR1103 0.1 1 0 54 0 0% 900 0 0 $0.00
O-7 0.8 4 0 655 0 0% 808 0 0 $0.00
pP-1-2 0.1 1 0 62 0 0% 775 0 0 $0.00
NROD-2 1.0 6 0 785 0 0% 755 0 0 $0.00
L2056 0.4 1 0 261 0 0% 725 0 0 $0.00
LP-3 0.2 1 0 121 0 0% 712 0 0 $0.00
R5050 0.5 4 0 279 0 0% 594 0 0 $0.00
HP-18 0.3 1 0 166 0 0% 553 0 0 $0.00
R2000 0.5 1 0 239 0 0% 531 0 0 $0.00
KEN-2 0.3 3 0 139 0 0% 515 0 0 $0.00
AM-5-1 0.7 1 0 350 0 0% 514 0 0 $0.00
N500B 0.9 1 0 437 0 0% 486 0 0 $0.00
LC1010 0.1 1 0 24 0 0% 480 0 0 $0.00
480-1 0.3 1 0 114 0 0% 456 0 0 $0.00
815 1.1 4 0 450 0 0% 413 0 0 $0.00
R3700 0.1 2 0 41 0 0% 410 0 0 $0.00
E-LINE 0.7 3 0 302 0 0% 408 0 0 $0.00
H-1-1 0.1 1 0 48 0 0% 400 0 0 $0.00
TL-1 0.9 5 0 345 0 0% 379 0 0 $0.00
HP-16 0.1 1 0 44 0 0% 367 0 0 $0.00
L1000-D 0.3 1 0 920 0 0% 360 0 0 $0.00
1441 0.2 1 0 66 0 0% 347 0 0 $0.00
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot P_otential_ P_otnetial_ . i
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield ’ Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name (i) no. of | of M to H | Yield from all from M to H Sites Volumé from M |P€ Mile from allf  per Mile from M to H Sites cost/yard
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites "saved"
(cu yds) yds / mi) (cu yds / mi)

FS-1 0.8 3 0 274 0 0% 347 0 0 $0.00
C1550 0.3 1 0 88 0 0% 338 0 0 $0.00
SC2200 0.4 1 0 127 0 0% 334 0 0 $0.00
1310 0.9 2 0 288 0 0% 317 0 0 $0.00
HP-19 0.1 1 0 40 0 0% 308 0 0 $0.00
K-3-1 0.3 1 0 79 0 0% 304 0 0 $0.00
R6000 Spur 0.2 1 0 66 0 0% 300 0 0 $0.00
1200 0.9 4 0 271 0 0% 298 0 0 $0.00
R2010 0.2 1 0 45 0 0% 281 0 0 $0.00
N501 0.1 1 0 39 0 0% 279 0 0 $0.00
DVM2 0.2 2 0 43 0 0% 269 0 0 $0.00
1503 0.1 1 0 19 0 0% 238 0 0 $0.00
R3210 0.5 3 0 114 0 0% 219 0 0 $0.00
901 0.4 1 0 89 0 0% 212 0 0 $0.00
HP-1 0.3 1 0 55 0 0% 212 0 0 $0.00
BR-TIE 0.1 1 0 21 0 0% 210 0 0 $0.00
L1000-B 0.2 1 0 47 0 0% 204 0 0 $0.00
824 0.4 1 0 71 0 0% 197 0 0 $0.00
FL1026 0.2 1 0 45 0 0% 196 0 0 $0.00
LC-12 0.2 1 0 28 0 0% 187 0 0 $0.00
DVvz 0.4 2 0 63 0 0% 162 0 0 $0.00
N763-1 0.1 2 0 21 0 0% 162 0 0 $0.00
BM1 (SCT-1) 0.3 1 0 50 0 0% 161 0 0 $0.00
L1000-A 0.4 2 0 58 0 0% 153 0 0 $0.00
1460 0.6 4 0 76 0 0% 138 0 0 $0.00
PR1600A 0.4 1 0 47 0 0% 134 0 0 $0.00
PR1000B 0.2 1 0 20 0 0% 125 0 0 $0.00
0-4-3 21 1 0 263 0 0% 123 0 0 $0.00
HP-5 0.5 1 0 54 0 0% 115 0 0 $0.00
LC-2 0.1 1 0 8 0 0% 114 0 0 $0.00
O-1 1.8 1 0 208 0 0% 113 0 0 $0.00
PR1011 0.5 1 0 54 0 0% 110 0 0 $0.00
R3400 0.4 2 0 33 0 0% 92 0 0 $0.00
1322 0.2 1 0 15 0 0% 79 0 0 $0.00
WIREGRASS-B 0.6 1 0 50 0 0% 78 0 0 $0.00
LP-2 0.1 1 0 7 0 0% 58 0 0 $0.00
0-299-1 1.6 1 0 80 0 0% 50 0 0 $0.00
R3550 0.6 1 0 27 0 0% 47 0 0 $0.00
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Table G-1: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. _Sediment Sediment Yield Sed. Yield ’ Sediment Yield| Sediment Yield Total cost for Site specific
Road Name (i) no. of | of M to H | Yield from all from M to H Sites Volumé from M |P&" Mile from allf  per Mile from M to H Sites cost/yard
sites sites Sites . Sites (cu M to H Sites "saved"

(cu yds) (@) to H Sites yds / mi) (cu yds / mi)
0-1-1-1 0.7 1 0 32 0 0% 43 0 0 $0.00
LP-1 0.2 1 0 8 0 0% 38 0 0 $0.00
NROD1 0.3 1 0 10 0 0% 31 0 0 $0.00
0-1.5-2 0.2 1 0 5 0 0% 25 0 0 $0.00
RV-2 0.3 1 0 6 0 0% 21 0 0 $0.00
LC-4 0.3 2 0 4 0 0% 14 0 0 $0.00
SC2000 1.7 1 0 22 0 0% 13 0 0 $0.00
WIREGRASS 2.9 3 0 35 0 0% 12 0 0 $0.00
1321 0.6 1 0 6 0 0% 10 0 0 $0.00
DVT-3 0.4 1 0 2 0 0% 6 0 0 $0.00
Arbor Camp 2.0 1 0 10 0 0% 5 0 0 $0.00
LC1110 0.6 1 0 2 0 0% 3 0 0 $0.00
900 3.1 1 0 5 0 0% 2 0 0 $0.00
TOTALS 433.0 3,478 2,176 1,415,328 1,058,946 75% 3,269 2,446/ $6,661,675 $6.29
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Table note: Costs shown include only heavy equipment costs for site specific treatments and laborers for culvert installations. Costs do not
include equipment mobilization, road opening, heavy equipment requirements for road drainage treatments, culvert materials costs, mulch
and seeding costs, project layout, coordination, oversight, report preparation, or overhead. Roads lacking medium, medium-high and high
urgency sites are not ranked and are listed at the bottom of the table.
Potential Potential Percent of Pot Potential Potnetial

Total | Total no. | Sediment . - . " | Sediment Yield| Sediment Yield Site specific

Road Name Length no. of [ of Mto H | Yield from all Sl Y'PTId Stael, ViEl| per Mile from all]  per Mile from TELEY COSF e cost/yard
(mi) - . . from M to H Sites| Volume from M |"_. . M to H Sites B "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

0O-10 0.1 4 2 8,000 5,000 63% 72,727 45,455 1,980 $0.40
BO1666 0.1 7 7 5,139 5,139 100% 36,704 36,704 12,210 $2.38
K&K EAST 2.2 47 36 41,880 38,940 93% 19,479 18,112 79,705 $2.05
PR1106 0.6 5 5 10,417 10,417 100% 17,960 17,960 20,075 $1.93
1550 0.6 9 9 11,244 11,244 100% 17,848 17,848 52,370 $4.66
PP1110 0.5 8 5 9,346 7,061 76% 18,325 13,845 13,640 $1.93
1250 1.4 14 14 17,922 17,922 100% 12,801 12,801 31,845 $1.78
800G 0.3 2 2 3,726 3,726 100% 12,420 12,420 7,700 $2.07
R3800 0.9 11 10 9,796 9,774 100% 11,260 11,235 35,585 $3.64
L2173 0.2 3 3 1,845 1,845 100% 10,250 10,250 7,370 $3.99
BO1306 0.4 4 4 3,789 3,789 100% 10,241 10,241 28,930 $7.63
LC5000 2.3 26 21 23,659 23,089 98% 10,422 10,172 37,895 $1.64
1555 0.8 10 9 8,406 8,339 99% 10,251 10,170 112,475 $13.49
1440 15 18 15 15,155 14,588 96% 10,104 9,726 20,105 $1.38
1140 0.8 14 7 12,616 7,144 57% 16,600 9,400 14,765 $2.07
1312 0.6 3 3 5,215 5,215 100% 9,312 9,312 23,980 $4.60
1500 25 38 23 28,842 22,753 79% 11,724 9,249 78,990 $3.47
R1050 0.2 2 1 1,829 1,778 97% 8,710 8,467 7,150 $4.02
DOLLY VARDEN 14.6| 159 137 129,082 122,842 95% 8,829 8,402 950,850 $7.74
1050 1.2 13 12 15,511 9,801 63% 13,257 8,377 38,020 $3.88
L2011 0.6 10 7 5,822 5,261 90% 9,096 8,221 52,910 $10.06
L1000-E 0.1 2 2 961 961 100% 8,008 8,008 10,560 $10.99
1554 0.6 8 6 4,799 4,472 93% 8,570 7,986 23,430 $5.24
KEN-3 0.4 15 6 6,489 3,411 53% 15,091 7,933 47,175 $13.83
KEN-3 0.4 15 6 6,489 3,411 53% 15,091 7,933 47,175 $13.83
DVJ 0.3 4 2 2,792 2,269 81% 9,628 7,824 10,560 $4.65
1433 0.5 7 7 3,978 3,978 100% 7,800 7,800 7,480 $1.88
R2100 0.2 2 2 1,557 1,557 100% 7,414 7,414 3,080 $1.98
N500A 0.2 3 3 1,697 1,697 100% 7,378 7,378 5,280 $3.11
LC5005 0.5 3 1 7,074 3,500 49% 14,738 7,292 5,610 $1.60
809 1.8 15 13 16,032 12,510 78% 8,956 6,989 98,155 $7.85
R3351 0.1 1 1 750 750 100% 6,818 6,818 660 $0.88
200A 0.3 3 1 1,827 1,689 92% 6,768 6,256 17,600 $10.42
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. _Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name - no. of | of M to H | Yield from all : per Mile from all]  per Mile from . cost/yard
(mi) . . . from M to H Sites| Volume from M . . M to H Sites » "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

Old HWY 299 25 46 39 16,040 15,064 94% 6,494 6,099 144,795 $9.61
0-3 2.9 27 19 19,102 17,793 93% 6,542 6,094 41,590 $2.34
1520 2.0 15 12 13,694 11,435 84% 6,881 5,746 37,530 $3.28
DVA 1.3 17 15 7,480 7,292 97% 5,844 5,697 70,375 $9.65
831A 0.2 3 3 1,237 1,237 100% 5,622 5,622 18,590 $15.03
1431 1.7 28 22 9,479 9,375 99% 5,642 5,580 60,280 $6.43
1220 0.4 6 5 15,170 2,281 15% 37,000 5,564 11,770 $5.16
L2171 14 16 12 7,884 7,532 96% 5,713 5,458 69,685 $9.25
DV1 0.4 2 2 2,250 2,250 100% 5,357 5,357 3,080 $1.37
RV4 0.4 6 6 2,068 2,068 100% 5,302 5,302 18,725 $9.06
1305 1.3 31 19 15,014 7,057 47% 11,204 5,266 19,580 $2.77
DVD-1 14 12 11 7,102 7,004 99% 5,261 5,188 42,165 $6.02
1312 LOWER 0.4 3 3 1,963 1,963 100% 5,165 5,165 8,525 $4.34
BO1665 0.8 19 13 5,181 4,329 84% 6,168 5,154 26,180 $6.05
MAINLINE 21 31 16 13,611 10,585 78% 6,481 5,040 93,340 $8.82
LPC-PC-1 0.2 3 1 935 750 80% 6,233 5,000 2,200 $2.93
F-1-4-0 0.2 3 3 1,191 1,191 100% 4,963 4,963 11,550 $9.70
1300 24 27 16 21,834 11,949 55% 9,022 4,937 27,190 $2.28
DVT2 1.2 13 13 6,056 6,056 100% 4,924 4,924 50,270 $8.30
1555A 0.2 6 5 1,195 1,148 96% 4,978 4,782 9,020 $7.86
PR1107 0.7 3 3 3,500 3,500 100% 4,730 4,730 6,270 $1.79
RP1200 0.3 6 3 1,622 1,413 87% 5,408 4,710 8,800 $6.23
200 0.8 11 7 3,698 3,576 97% 4,865 4,706 26,025 $7.28
FL1025 0.8 8 7 3,982 3,947 99% 4,740 4,699 10,890 $2.76
DVG 0.7 16 16 3,141 3,141 100% 4,687 4,687 27,720 $8.83
FP500 1.6 29 18 9,014 7,351 82% 5,741 4,682 68,415 $9.31
PR1100 5.4 67 52 28,069 24,652 88% 5,169 4,540 146,095 $5.93
R1000 2.0 16 13 8,914 8,775 98% 4,571 4,500 21,450 $2.44
Old K&K 9.9 94 52 58,291 44,574 76% 5,876 4,493 234,405 $5.26
1020 1.7 14 12 8,059 7,544 94% 4,797 4,491 22,890 $3.03
LC3000 15 25 17 11,458 6,661 58% 7,588 4,412 41,910 $6.29
RC-2 21 23 14 10,122 9,120 90% 4,820 4,343 84,685 $9.29
1311 0.5 5 2 2,533 2,076 82% 5,277 4,325 17,820 $8.58
800F 0.5 2 2 1,945 1,945 100% 4,322 4,322 27,885 $14.34
DVT 11 16 14 4,692 4,535 97% 4,427 4,278 47,465 $10.47
1551 19 9 7 8,282 8,066 97% 4,313 4,201 51,005 $6.32
HRPR-1 0.2 3 2 840 807 96% 4,200 4,035 2,200 $2.73
1410 1.9 20 12 8,125 7,602 94% 4,254 3,980 20,860 $2.74
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. _Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name - no. of | of M to H | Yield from all : per Mile from all]  per Mile from . cost/yard
(mi) . . . from M to H Sites| Volume from M . . M to H Sites » "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

895 0.6 5 5 2,437 2,437 100% 3,868 3,868 30,130 $12.36
LC4000 24 34 24 17,335 9,436 54% 7,104 3,867 53,960 $5.72
890C 0.8 7 6 3,508 2,963 84% 4,555 3,848 41,440 $13.99
R3970 0.2 2 2 910 910 100% 3,790 3,790 1,650 $1.81
R1005 0.4 4 4 1,326 1,326 100% 3,789 3,789 10,450 $7.88
1400 4.6 39 32 19,382 17,301 89% 4,213 3,761 61,560 $3.56
800H 1.3 19 16 5,736 4,961 86% 4,346 3,759 47,740 $9.62
1445 0.3 2 2 1,055 1,055 100% 3,638 3,638 7,810 $7.40
FP1005 0.5 11 5 3,051 1,885 62% 5,867 3,625 17,095 $9.07
1000 3.9 21 16 14,312 14,050 98% 3,689 3,621 45,670 $3.25
L2012 0.3 7 6 1,244 1,227 99% 3,658 3,608 14,165 $11.55
1150 1.0 12 8 4,640 3,608 78% 4,640 3,608 16,555 $4.59
LC1100 1.1 4 3 4,100 4,003 98% 3,694 3,606 35,825 $8.95
831 21 11 7 7,699 7,338 95% 3,719 3,545 9,240 $1.26
LC-11 0.2 3 2 533 530 99% 3,556 3,536 3,380 $6.37
POWERLINE TIE 0.2 2 2 523 523 100% 3,487 3,487 6,270 $11.99
F-1-4 1.6 20 15 6,023 5,431 90% 3,836 3,459 18,085 $3.33
PR1105 0.2 4 3 1,148 816 71% 4,783 3,399 6,160 $7.55
LC1000 6.5 39 30 22,823 21,626 95% 3,538 3,353 134,890 $6.24
LC2001 0.6 4 4 1,936 1,936 100% 3,281 3,281 23,875 $12.33
N550A 0.2 1 1 750 750 100% 3,261 3,261 880 $1.17
BO1315 1.0 7 4 4,084 3,131 7% 4,168 3,195 26,255 $8.39
LPC-PC 0.6 7 5 3,141 1,818 58% 5,510 3,189 9,570 $5.26
K-3 0.1 2 2 350 350 100% 3,178 3,178 6,600 $18.88
807 2.0 19 15 6,913 6,261 91% 3,491 3,162 35,190 $5.62
LC2 0.3 4 4 923 923 100% 3,077 3,077 3,280 $3.55
MC1000 2.9 53 38 12,850 8,815 69% 4,446 3,050 86,835 $9.85
895A 0.4 3 3 1,144 1,144 100% 3,011 3,011 14,685 $12.84
HP-6 0.2 4 3 796 657 83% 3,617 2,985 8,675 $13.21
L2024 0.9 5 5 2,529 2,529 100% 2,976 2,976 26,070 $10.31
LC2000 2.6 17 13 8,762 7,591 87% 3,344 2,897 68,390 $9.01
K&K West 8.0 54 30 37,375 23,063 62% 4,690 2,894 166,500 $7.22
R3500 1.3 12 11 3,755 3,727 99% 2,866 2,845 15,555 $4.17
800H-1 0.1 2 2 391 391 100% 2,793 2,793 1,980 $5.06
L2010 4.2 39 27 15,483 11,689 75% 3,669 2,770 84,940 $7.27
N770 0.6 4 4 1,645 1,645 100% 2,742 2,742 5,720 $3.48
PP1100 1.6 18 14 8,886 4,372 49% 5,554 2,733 38,405 $8.78
SH-2 0.6 5 4 1,649 1,472 89% 2,999 2,676 12,325 $8.37
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. _Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name - no. of | of M to H | Yield from all : per Mile from all]  per Mile from . cost/yard
(mi) . . . from M to H Sites| Volume from M . . M to H Sites » "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

808D-2 0.5 6 5 1,481 1,358 92% 2,904 2,663 12,435 $9.16
R3900 1.7 16 6 12,255 4,508 37% 7,084 2,606 10,340 $2.29
DVN 0.5 8 7 1,436 1,334 93% 2,762 2,565 15,565 $11.67
SW-2 0.9 23 13 2,847 2,257 79% 3,236 2,565 23,010 $10.19
L2061 0.7 6 4 1,954 1,815 93% 2,752 2,557 27,775 $15.30
DVC 0.1 2 2 331 331 100% 2,545 2,545 1,760 $5.32
DVQ 0.5 5 5 1,162 1,162 100% 2,525 2,525 11,525 $9.92
L2023 0.4 6 3 1,617 1,083 67% 3,760 2,519 12,540 $11.58
L2000 0.5 9 3 1,403 1,293 92% 2,698 2,487 4,285 $3.31
808 3.8 35 26 16,849 9,211 55% 4,481 2,450 97,835 $10.62
HP-8 0.2 2 2 583 583 100% 2,431 2,431 7,920 $13.58
903 0.1 2 2 312 312 100% 2,397 2,397 3,630 $11.65
UPC-BC 0.7 4 3 2,194 1,694 77% 3,048 2,353 1,320 $0.78
L2006 0.8 11 6 1,999 1,749 87% 2,630 2,301 20,805 $11.90
HP-24 0.5 7 5 1,196 1,193 100% 2,301 2,295 12,980 $10.88
RC-1 1.2 18 11 3,367 2,770 82% 2,760 2,270 20,945 $7.56
DVP 0.6 7 6 1,395 1,378 99% 2,287 2,259 11,990 $8.70
ANT-1 0.4 3 3 789 789 100% 2,254 2,254 5,100 $6.46
851 1.1 8 6 2,773 2,515 91% 2,432 2,206 31,110 $12.37
UPR-10 4.7 35 24 14,685 10,394 71% 3,111 2,202 79,825 $7.68
DVG1 0.5 7 6 1,496 991 66% 3,324 2,202 10,780 $10.88
C-1 0.9 15 13 3,424 1,909 56% 3,936 2,195 22,060 $11.55
MC1330 11 15 5 4,062 2,401 59% 3,692 2,183 20,085 $8.37
L1000-L 0.8 7 5 1,992 1,619 81% 2,655 2,158 17,270 $10.67
PP1000 25 18 12 6,853 5,235 76% 2,797 2,137 17,235 $3.29
0-4-2-3 0.4 5 3 1,468 828 56% 3,765 2,124 560 $0.68
L1000 3.3 22 15 8,272 7,038 85% 2,477 2,107 51,925 $7.38
FL1100 0.3 3 3 547 547 100% 2,104 2,104 5,500 $10.05
800A 0.2 2 2 430 430 100% 2,048 2,048 4,605 $10.71
P-1 0.4 6 4 890 751 84% 2,341 1,976 9,900 $13.18
D-LINE 1.7 22 17 3,445 3,286 95% 2,015 1,922 37,590 $11.44
800I 0.8 2 2 1,517 1,517 100% 1,920 1,920 2,310 $1.52
F-1-4-3 0.3 4 3 610 573 94% 2,033 1,910 9,360 $16.34
AM-1 0.2 1 1 283 283 100% 1,889 1,889 3,960 $13.97
AM-3 0.8 11 4 2,352 1,563 66% 2,834 1,883 10,550 $6.75
R3902 0.5 9 3 2,256 954 42% 4,424 1,871 5,500 $5.77
PP1200 0.6 10 4 3,818 1,121 29% 6,363 1,868 11,160 $9.96
O-LINE 8.9 55 34 22,827 16,314 71% 2,571 1,837 54,095 $3.32
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. _Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name - no. of | of M to H | Yield from all : per Mile from all]  per Mile from . cost/yard
(mi) - . . from M to H Sites| Volume from M |"_. . M to H Sites W "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

808F 0.2 3 3 342 342 100% 1,800 1,800 6,250 $18.27
Old K&K Loop 0.1 2 1 551 177 32% 5,510 1,770 1,540 $8.70
R4100 0.3 3 2 504 480 95% 1,800 1,714 7,320 $15.25
1475 15 12 7 3,123 2,513 80% 2,055 1,653 18,660 $7.43
R3100 0.6 5 5 912 912 100% 1,572 1,572 6,105 $6.69
N911 0.1 2 2 155 155 100% 1,550 1,550 3,745 $24.16
808A 1.8 9 9 2,756 2,756 100% 1,540 1,540 11,325 $4.11
H-2 0.9 11 6 1,460 1,381 95% 1,622 1,535 13,985 $10.13
1306 1.0 9 5 11,427 1,502 13% 11,660 1,533 12,980 $8.64
BO1610 0.6 3 3 875 875 100% 1,509 1,509 5,045 $5.77
0-7-1 0.3 4 2 503 497 99% 1,524 1,506 6,495 $13.07
K&K EAST Spur 7 0.1 1 1 150 150 100% 1,500 1,500 1,320 $8.80
DVM1 0.7 8 5 1,110 1,041 94% 1,586 1,487 7,325 $7.04
RODDISCROFT 5.1 46 27 10,909 7,612 70% 2,131 1,487 62,630 $8.23
RP900 0.7 4 3 1,091 1,082 99% 1,495 1,482 4,525 $4.18
DVM 14 9 8 2,082 2,017 97% 1,477 1,430 8,815 $4.37
N720 0.5 5 2 4,776 751 16% 8,845 1,391 7,260 $9.67
820 2.8 15 9 5,559 3,937 71% 1,957 1,386 32,410 $8.23
R3000 3.5 33 17 11,253 4,902 44% 3,179 1,385 24,495 $5.00
R4230 0.2 1 1 267 267 100% 1,335 1,335 0 $0.00
800D 0.4 5 2 1,038 478 46% 2,884 1,328 2,860 $5.98
1450 3.1 21 17 5,204 4,138 80% 1,657 1,318 28,650 $6.92
HP-4 0.1 2 2 129 129 100% 1,291 1,291 2,145 $16.62
N750 0.3 2 1 426 371 87% 1,469 1,278 1,100 $2.97
K-1 0.3 6 2 677 405 60% 2,116 1,266 4,020 $9.93
N1200 1.0 10 3 1,805 1,312 73% 1,735 1,261 8,140 $6.20
L2170 0.9 3 2 1,316 1,110 84% 1,495 1,261 13,420 $12.09
R3300 0.9 6 2 1,388 1,083 78% 1,614 1,259 17,600 $16.25
890 0.7 4 4 853 853 100% 1,236 1,236 13,565 $15.91
BO1600 2.0 25 10 8,919 2,454 28% 4,482 1,233 23,270 $9.48
HP-53 0.5 4 2 1,103 605 55% 2,206 1,210 10,560 $17.45
L1001-A 0.4 2 2 469 469 100% 1,203 1,203 4,585 $9.78
808D 11 6 6 1,251 1,251 100% 1,191 1,191 16,555 $13.24
L1000-M 0.2 4 2 414 234 56% 2,068 1,168 1,760 $7.53
HP-50 0.6 7 4 1,038 715 69% 1,674 1,153 13,530 $18.92
L1000-L1 0.4 1 1 410 410 100% 1,139 1,139 4,400 $10.73
R3200 1.3 13 7 2,744 1,416 52% 2,143 1,106 4,945 $3.49
MC1310 1.9 31 14 3,904 2,029 52% 2,076 1,079 27,560 $13.58
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. _Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name - no. of | of M to H | Yield from all : per Mile from all]  per Mile from . cost/yard
(mi) - . . from M to H Sites| Volume from M |"_. . M to H Sites W "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

1553 0.5 2 2 507 507 100% 1,079 1,079 5,940 $11.72
L2000-CN 5.4 43 29 7,677 5,754 75% 1,430 1,072 61,610 $10.71
R7500 0.2 2 2 214 214 100% 1,070 1,070 2,200 $10.28
1430 1.6 10 2 1,866 1,680 90% 1,181 1,063 9,215 $5.49
1100 1.9 12 10 2,157 1,989 92% 1,147 1,058 20,355 $10.23
0-15-1 0.4 2 1 553 386 70% 1,454 1,016 2,940 $7.62
KEN-1 0.7 3 3 726 726 100% 1,008 1,008 5,825 $8.02
SW-1A 3.0 16 11 3,669 3,003 82% 1,227 1,004 34,155 $11.37
DVD 0.2 5 4 439 241 55% 1,829 1,004 7,445 $30.89
800B 2.2 12 6 2,845 2,230 78% 1,276 1,000 26,245 $11.77
L1000-C 0.3 3 3 253 253 100% 973 973 2,420 $9.57
L900 24 13 10 2,553 2,257 88% 1,086 960 26,080 $11.56
RP1000 3.0 26 17 8,200 2,893 35% 2,697 952 17,235 $5.96
N760 0.8 3 3 759 759 100% 949 949 8,910 $11.74
H-1 0.5 5 2 1,108 462 42% 2,261 943 4,180 $9.05
L2055 0.7 4 2 817 678 83% 1,135 942 5,280 $7.79
850 0.6 3 2 750 546 73% 1,293 941 7,860 $14.40
LC-7 0.7 6 2 1,611 649 40% 2,334 941 1,985 $3.06
PR1104 0.4 1 1 400 400 100% 930 930 1,100 $2.75
HP-31 0.3 1 1 306 306 100% 926 926 1,375 $4.50
DVT4 0.8 2 2 694 694 100% 925 925 9,485 $13.67
1553A 0.1 2 1 143 111 78% 1,192 925 1,650 $14.86
0-2-1 1.7 13 8 2,236 1,520 68% 1,355 921 12,540 $8.25
815B 1.2 7 5 1,264 1,110 88% 1,045 917 16,270 $14.66
BO1650 0.7 7 5 774 645 83% 1,090 908 4,930 $7.64
DVB 0.4 3 3 392 392 100% 892 892 2,805 $7.15
L2160 15 5 5 1,325 1,325 100% 889 889 7,215 $5.44
LC-13 0.7 3 2 636 620 97% 896 873 6,785 $10.94
L2010-A 0.3 2 2 241 241 100% 861 861 2,200 $9.13
PP1105 0.5 3 2 3,896 396 10% 8,289 843 2,860 $7.22
BO1350 0.6 1 1 503 503 100% 838 838 5,610 $11.15
N900 1.9 14 9 2,509 1,607 64% 1,293 828 21,420 $13.33
DVI 1.0 4 3 953 849 89% 916 816 7,150 $8.42
R4200 14 7 4 1,337 1,110 83% 983 816 8,420 $7.59
851B 0.7 4 4 543 543 100% 811 811 7,755 $14.28
LC4050 0.3 3 3 231 231 100% 797 797 1,980 $8.57
M-2 0.8 9 6 790 578 73% 1,040 761 5,885 $10.18
N764 0.4 2 1 811 311 38% 1,978 759 3,960 $12.73
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name - no. of | of M to H | Yield from all : per Mile from all]  per Mile from . cost/yard
(mi) . . . from M to H Sites| Volume from M . . M to H Sites B "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

RV4-1 0.8 6 5 621 614 99% 767 758 4,620 $7.52
DVR 0.8 5 4 636 624 98% 766 752 7,860 $12.60
FP1100 0.5 5 3 1,353 365 27% 2,761 745 2,860 $7.84
L2005 2.7 19 12 2,180 1,945 89% 823 734 29,315 $15.07
M-3 0.7 4 3 493 491 100% 736 733 4,180 $8.51
0O-15 1.3 2 2 960 960 100% 733 733 6,060 $6.31
HRPR 0.4 6 3 523 300 57% 1,276 732 3,960 $13.20
0-8 0.1 1 1 95 95 100% 731 731 120 $1.26
HP-52 0.4 5 1 628 320 51% 1,427 727 4,840 $15.13
N1122 0.1 1 1 98 98 100% 700 700 660 $6.73
0-4-2-1 15 11 5 2,411 967 40% 1,629 653 4,175 $4.32
SC-432 0.9 1 1 594 594 100% 632 632 8,580 $14.44
AM-5 1.0 6 3 983 630 64% 983 630 8,800 $13.96
RP1250 0.4 3 2 278 258 93% 678 629 2,225 $8.62
L2050 14 3 3 824 824 100% 610 610 8,360 $10.15
LC-3 0.3 2 2 161 161 100% 596 596 3,310 $20.56
904A 0.2 1 1 135 135 100% 587 587 1,100 $8.15
R5060 0.2 3 2 184 87 47% 1,229 583 440 $5.03
LC-100 1.3 14 7 1,372 761 55% 1,047 581 10,345 $13.60
PR1102 0.2 3 1 422 133 32% 1,833 578 3,300 $24.81
SC-150 0.7 6 4 3,412 374 11% 5,249 575 8,205 $21.94
849 0.6 4 2 477 328 69% 822 566 3,740 $11.40
L1001-B 0.3 2 1 616 164 27% 2,124 566 2,525 $15.40
H-3 0.3 7 2 337 157 47% 1,204 561 2,200 $14.01
RV-3 0.1 1 1 67 67 100% 558 558 0 $0.00
R3350 0.3 5 3 215 145 67% 825 556 660 $4.56
R4220 0.1 1 1 55 55 100% 550 550 1,420 $25.82
809B 0.3 1 1 173 173 100% 541 541 1,310 $7.57
L2058 0.2 1 1 80 80 100% 533 533 1,100 $13.75
M-1 0.3 1 1 170 170 100% 532 532 1,760 $10.34
HP-30 0.3 2 1 175 162 93% 547 506 1,540 $9.51
PR1000 3.1 39 12 7,243 1,551 21% 2,344 502 26,790 $17.27
PR1000 3.1 39 12 7,243 1,551 21% 2,344 502 26,790 $17.27
FL1030 0.3 2 1 252 139 55% 900 496 660 $4.75
WIREGRASS-A-2 0.3 3 2 316 161 51% 959 488 3,300 $20.50
430 0.5 4 2 489 260 53% 906 481 4,995 $19.21
N500 5.0 15 7 4,805 2,388 50% 959 477 13,795 $5.78
BO1660 0.2 1 1 95 95 100% 475 475 1,100 $11.58
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name - no. of | of M to H | Yield from all : per Mile from all]  per Mile from . cost/yard
(mi) . . . from M to H Sites| Volume from M . . M to H Sites B "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

815A 0.6 3 2 369 291 79% 586 463 3,305 $11.34
HIGH PRAIRIE ROAD 0.5 6 3 346 244 71% 653 460 4,435 $18.18
HP-20 0.1 2 1 1,287 55 4% 10,725 458 1,540 $28.00
930 1.7 1 1 750 750 100% 436 436 690 $0.92
DVK 0.1 1 1 52 52 100% 433 433 1,540 $29.62
0-2 1.2 5 3 748 528 71% 608 429 5,540 $10.49
FL1000 24 15 8 2,378 983 41% 1,008 417 9,650 $9.82
C1400 0.6 1 1 233 233 100% 395 395 1,100 $4.72
LC-1 8.7 43 18 4,862 3,391 70% 557 388 32,510 $9.59
801 1.3 3 2 503 497 99% 393 388 1,650 $3.32
N762 0.6 3 2 240 233 97% 381 370 4,290 $18.41
FP1000 Spur 2 0.4 1 1 153 153 100% 364 364 1,100 $7.19
0-6 0.9 7 3 1,055 314 30% 1,172 349 3,165 $10.08
BB-1 0.1 3 1 239 45 19% 1,838 346 660 $14.67
H-1-2 0.3 2 2 90 90 100% 331 331 1,810 $20.22
1320 0.5 2 1 178 149 84% 387 324 1,540 $10.34
L2020-A 0.5 2 1 170 139 82% 378 309 1,320 $9.50
495 0.7 5 3 248 208 84% 359 301 2,200 $10.58
830 1.7 8 2 2,717 508 19% 1,589 297 4,540 $8.94
R5200 0.2 1 1 54 54 100% 284 284 660 $12.22
1055 0.3 1 1 89 89 100% 262 262 220 $2.47
802 0.3 1 1 73 73 100% 261 261 880 $12.05
H-4 0.4 1 1 108 108 100% 257 257 1,760 $16.30
TOR-2 0.3 5 1 397 72 18% 1,369 248 2,180 $30.28
RV-1 0.7 3 3 178 178 100% 247 247 480 $2.70
LP-5 0.2 2 1 79 54 68% 359 245 660 $12.22
808E 0.6 2 1 221 146 66% 362 239 1,320 $9.04
C1500 0.9 2 1 231 219 95% 248 235 2,200 $10.05
1030 1.9 2 1 457 450 98% 237 233 3,235 $7.19
R5000 1.3 8 3 874 294 34% 693 233 3,170 $10.79
L2165 11 6 4 1,086 244 22% 1,034 232 1,320 $5.42
HP-25 0.4 1 1 80 80 100% 229 229 1,100 $13.75
FS-2 0.4 2 1 125 93 74% 306 228 880 $9.43
HP-13 0.3 1 1 61 61 100% 226 226 880 $14.43
FP1000 2.4 26 8 3,187 514 16% 1,351 218 4,020 $7.82
R-77 0.1 1 1 30 30 100% 214 214 120 $4.00
N764-1 0.8 3 2 192 167 87% 243 211 1,320 $7.90
N1120 0.9 6 2 340 197 58% 362 210 4,775 $24.24
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name - no. of | of M to H | Yield from all : per Mile from all]  per Mile from . cost/yard
(mi) . . . from M to H Sites| Volume from M . . M to H Sites B "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

R4000 1.6 5 3 476 336 71% 290 205 2,695 $8.02
F-1 1.7 7 1 704 334 47% 427 202 5,295 $15.85
N1110 0.9 2 1 276 170 62% 314 193 1,540 $9.06
0-5 1.9 5 3 423 349 83% 227 188 2,035 $5.83
1010 0.6 1 1 118 118 100% 184 184 1,980 $16.78
0-4-2 14 7 1 1,293 254 20% 898 176 1,860 $7.32
H-2-1 0.3 2 1 67 54 81% 216 174 660 $12.22
N700 1.0 2 1 670 167 25% 691 172 2,255 $13.50
RV5 0.8 2 1 135 128 95% 180 171 1,100 $8.59
LC-8 0.3 1 1 46 46 100% 170 170 1,300 $28.26
N1100 4.8 10 7 990 818 83% 205 170 9,900 $12.10
FP1015 0.4 7 1 1,002 59 6% 2,783 164 660 $11.19
HP-51 0.5 3 1 298 80 27% 608 163 1,100 $13.75
299-A 0.4 1 1 56 56 100% 160 160 0 $0.00
DVM3 0.1 1 1 19 19 100% 158 158 1,275 $67.11
SC2500 0.7 2 2 112 112 100% 153 153 3,060 $27.32
PR1011A 0.2 1 1 33 33 100% 150 150 440 $13.33
PP1230 0.1 1 1 19 19 100% 146 146 1,275 $67.11
SC2600 0.4 1 1 57 57 100% 136 136 1,420 $24.91
LC-14 0.2 1 1 29 29 100% 132 132 360 $12.41
LP-4 0.5 2 1 77 67 87% 148 129 1,640 $24.48
SC-2 0.9 2 2 111 111 100% 128 128 3,115 $28.06
LC GC-1 1.8 2 1 242 222 92% 132 121 2,310 $10.39
AM-4 0.2 1 1 23 23 100% 105 105 0 $0.00
Snow Camp Road 2.2 8 5 316 223 71% 146 103 4,240 $19.01
N550 1.9 6 2 766 163 21% 410 87 3,650 $22.39
L2051 0.5 2 1 64 41 64% 131 84 440 $10.73
PR1010 14 9 2 916 103 11% 636 72 1,100 $10.68
ANT-2 0.1 2 1 27 8 30% 225 67 660 $82.50
L2020 2.6 3 1 486 167 34% 184 63 990 $5.95
805 1.0 3 1 103 55 53% 108 58 1,740 $31.64
BM2 0.4 1 1 22 22 100% 58 58 0 $0.00
N500C 1.3 2 2 69 69 100% 55 55 175 $2.54
RC-1A 0.2 1 1 9 9 100% 50 50 0 $0.00
1556 0.3 1 1 17 17 100% 50 50 0 $0.00
0-2-2 1.0 1 1 51 51 100% 50 50 475 $9.31
N950 15 3 1 222 65 29% 152 45 880 $13.54
0-1-1-3 0.6 1 1 22 22 100% 40 40 375 $17.05
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot P_otential_ Pptnetial_ . .
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield ’ Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name (i) no. of | of M to H | Yield from all from M to H Sites Volumé from M |PE" Mile from all] per Mile from M to H Sites cost/yard
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites "saved"
(cu yds) yds / mi) (cu yds / mi)

BO1000 0.9 1 1 19 19 100% 21 21 0 $0.00
BO1305 15 3 1 208 30 14% 141 20 1,495 $49.83
WIREGRASS-A 0.9 1 1 16 16 100% 17 17 1,275 $79.69
0-4-11 0.9 1 1 11 11 100% 12 12 0 $0.00
1410A 0.5 1 1 4 4 100% 8 8 0 $0.00
1200 0.9 4 0 271 0 0% 298 0 0 $0.00
1301 0.1 1 0 409 0 0% 6,810 0 0 $0.00
1310 0.9 2 0 288 0 0% 317 0 0 $0.00
1321 0.6 1 0 6 0 0% 10 0 0 $0.00
1322 0.2 1 0 15 0 0% 79 0 0 $0.00
1323 0.2 1 0 3,500 0 0% 21,875 0 0 $0.00
1410-1 0.0 1 0 185 0 0% 6,167 0 0 $0.00
1441 0.2 1 0 66 0 0% 347 0 0 $0.00
1460 0.6 4 0 76 0 0% 138 0 0 $0.00
1503 0.1 1 0 19 0 0% 238 0 0 $0.00
480-1 0.3 1 0 114 0 0% 456 0 0 $0.00
802A 0.1 2 0 247 0 0% 4,940 0 0 $0.00
808C 0.3 3 0 610 0 0% 2,260 0 0 $0.00
808D-1 0.1 1 0 295 0 0% 4,214 0 0 $0.00
815 11 4 0 450 0 0% 413 0 0 $0.00
824 0.4 1 0 71 0 0% 197 0 0 $0.00
900 3.1 1 0 5 0 0% 2 0 0 $0.00
901 0.4 1 0 89 0 0% 212 0 0 $0.00
AM-4-1 0.1 1 0 500 0 0% 8,333 0 0 $0.00
AM-5-1 0.7 1 0 350 0 0% 514 0 0 $0.00
Arbor Camp 2.0 1 0 10 0 0% 5 0 0 $0.00
BM1 (SCT-1) 0.3 1 0 50 0 0% 161 0 0 $0.00
BO1310 0.2 2 0 191 0 0% 1,058 0 0 $0.00
BR-TIE 0.1 1 0 21 0 0% 210 0 0 $0.00
BS1500 0.8 1 0 750 0 0% 962 0 0 $0.00
C1550 0.3 1 0 88 0 0% 338 0 0 $0.00
DVM2 0.2 2 0 43 0 0% 269 0 0 $0.00
DVR-1 0.1 1 0 84 0 0% 1,680 0 0 $0.00
DVR2 0.1 1 0 99 0 0% 1,650 0 0 $0.00
DVT2-A 0.1 1 0 222 0 0% 3,700 0 0 $0.00
DVT-3 0.4 1 0 2 0 0% 6 0 0 $0.00
DVT4-A 0.1 1 0 264 0 0% 2,933 0 0 $0.00
DVZ 0.4 2 0 63 0 0% 162 0 0 $0.00
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot P_otential_ Pptnetial_ . .
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield ’ Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name (i) no. of | of M to H | Yield from all from M to H Sites Volumé from M |PE" Mile from all] per Mile from M to H Sites cost/yard
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites "saved"
(cu yds) yds / mi) (cu yds / mi)

E-LINE 0.7 3 0 302 0 0% 408 0 0 $0.00
FL1026 0.2 1 0 45 0 0% 196 0 0 $0.00
FP1000 Spur 1 0.2 3 0 155 0 0% 1,033 0 0 $0.00
FS-1 0.8 3 0 274 0 0% 347 0 0 $0.00
H-1-1 0.1 1 0 48 0 0% 400 0 0 $0.00
H-4-1 0.1 1 0 104 0 0% 1,486 0 0 $0.00
HP-1 0.3 1 0 55 0 0% 212 0 0 $0.00
HP-14 0.1 2 0 131 0 0% 1,190 0 0 $0.00
HP-15 0.2 7 0 605 0 0% 2,622 0 0 $0.00
HP-16 0.1 1 0 44 0 0% 367 0 0 $0.00
HP-18 0.3 1 0 166 0 0% 553 0 0 $0.00
HP-19 0.1 1 0 40 0 0% 308 0 0 $0.00
HP-21 0.1 1 0 1,014 0 0% 14,486 0 0 $0.00
HP-22 0.0 3 0 1,204 0 0% 40,147 0 0 $0.00
HP-23 0.5 1 0 500 0 0% 1,064 0 0 $0.00
HP-5 0.5 1 0 54 0 0% 115 0 0 $0.00
HP-7 0.1 1 0 97 0 0% 1,389 0 0 $0.00
K&K East Spur #5 0.1 3 0 756 0 0% 9,450 0 0 $0.00
K-2 0.3 3 0 311 0 0% 972 0 0 $0.00
K-3-1 0.3 1 0 79 0 0% 304 0 0 $0.00
KEN-2 0.3 3 0 139 0 0% 515 0 0 $0.00
L1000-A 0.4 2 0 58 0 0% 153 0 0 $0.00
L1000-B 0.2 1 0 47 0 0% 204 0 0 $0.00
L1000-D 0.3 1 0 90 0 0% 360 0 0 $0.00
L2001 0.1 1 0 1,500 0 0% 30,000 0 0 $0.00
L2010-B 0.1 1 0 3,334 0 0% 41,669 0 0 $0.00
L2056 0.4 1 0 261 0 0% 725 0 0 $0.00
LC1010 0.1 1 0 24 0 0% 480 0 0 $0.00
LC1110 0.6 1 0 2 0 0% 3 0 0 $0.00
LC-12 0.2 1 0 28 0 0% 187 0 0 $0.00
LC-2 0.1 1 0 8 0 0% 114 0 0 $0.00
LC-4 0.3 2 0 4 0 0% 14 0 0 $0.00
LC5001 0.2 1 0 750 0 0% 5,000 0 0 $0.00
LC-9 0.4 3 0 400 0 0% 1,053 0 0 $0.00
LP-1 0.2 1 0 8 0 0% 38 0 0 $0.00
LP-2 0.1 1 0 7 0 0% 58 0 0 $0.00
LP-3 0.2 1 0 121 0 0% 712 0 0 $0.00
N500B 0.9 1 0 437 0 0% 486 0 0 $0.00
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot P_otential_ Pptnetial_ . .
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield ’ Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name (i) no. of | of M to H | Yield from all from M to H Sites Volumé from M |PE" Mile from all] per Mile from M to H Sites cost/yard
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites "saved"
(cu yds) yds / mi) (cu yds / mi)

N501 0.1 1 0 39 0 0% 279 0 0 $0.00
N763 0.6 2 0 1,109 0 0% 1,818 0 0 $0.00
N763-1 0.1 2 0 21 0 0% 162 0 0 $0.00
NROD1 0.3 1 0 10 0 0% 31 0 0 $0.00
NROD-2 1.0 6 0 785 0 0% 755 0 0 $0.00
O-1 1.8 1 0 208 0 0% 113 0 0 $0.00
0-1.5-2 0.2 1 0 5 0 0% 25 0 0 $0.00
0-1-1-1 0.7 1 0 32 0 0% 43 0 0 $0.00
0-299-1 1.6 1 0 80 0 0% 50 0 0 $0.00
0-4-3 21 1 0 263 0 0% 123 0 0 $0.00
0-5-1 0.2 1 0 495 0 0% 2,357 0 0 $0.00
O-7 0.8 4 0 655 0 0% 808 0 0 $0.00
P-1-1 0.1 1 0 500 0 0% 10,000 0 0 $0.00
P-1-2 0.1 1 0 62 0 0% 775 0 0 $0.00
PGE-1 0.1 1 0 128 0 0% 1,829 0 0 $0.00
PP1010 0.1 1 0 323 0 0% 5,383 0 0 $0.00
PP1225 0.1 2 0 103 0 0% 1,144 0 0 $0.00
PR1000B 0.2 1 0 20 0 0% 125 0 0 $0.00
PR1000D 0.3 2 0 889 0 0% 2,868 0 0 $0.00
PR1011 0.5 1 0 54 0 0% 110 0 0 $0.00
PR1103 0.1 1 0 54 0 0% 900 0 0 $0.00
PR1108 0.2 3 0 767 0 0% 5,115 0 0 $0.00
PR1600A 0.4 1 0 47 0 0% 134 0 0 $0.00
R1060 0.1 1 0 139 0 0% 1,986 0 0 $0.00
R1100 0.2 4 0 265 0 0% 1,104 0 0 $0.00
R2000 0.5 1 0 239 0 0% 531 0 0 $0.00
R2010 0.2 1 0 45 0 0% 281 0 0 $0.00
R3210 0.5 3 0 114 0 0% 219 0 0 $0.00
R3400 0.4 2 0 33 0 0% 92 0 0 $0.00
R3550 0.6 1 0 27 0 0% 47 0 0 $0.00
R3700 0.1 2 0 41 0 0% 410 0 0 $0.00
R3810 0.1 2 0 5,000 0 0% 62,500 0 0 $0.00
R4250 0.1 2 0 625 0 0% 7,808 0 0 $0.00
R480-3 0.1 1 0 142 0 0% 1,291 0 0 $0.00
R5050 0.5 4 0 279 0 0% 594 0 0 $0.00
R6000 Spur 0.2 1 0 66 0 0% 300 0 0 $0.00
R6001 Spur 0.0 1 0 50 0 0% 1,667 0 0 $0.00
RP1100 0.3 3 1 377 0 0% 1,300 0 480 $0.00
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Table G-2: Roadsin Projects 1, 2, 3, 5 and 7 ranked by total potential sediment yield per mile from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot. P_otential_ Pptnetial_ . o
Length Total | Total no. _Sedlment Sediment Yield Sed. Yield Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name (i) no. of | of M to H | Yield _from all from M 1o H Sites| Volume from M |PE" Mile from all] per Mile f_rom M to H Sites cost/yard
sites sites Sites (cu yds) to H Sites Sites . (cu Mto H Slte§ "saved"
(cu yds) yds / mi) (cu yds / mi)

RV-2 0.3 1 0 6 0 0% 21 0 0 $0.00
SC2000 1.7 1 0 22 0 0% 13 0 0 $0.00
SC2200 0.4 1 0 127 0 0% 334 0 0 $0.00
SW-1 0.8 8 0 1,500 0 0% 1,829 0 0 $0.00
SW-1-1 0.1 1 0 166 0 0% 1,509 0 0 $0.00
SW-1-2 0.0 1 0 195 0 0% 4,865 0 0 $0.00
SW-3 14 11 0 2,212 0 0% 1,626 0 0 $0.00
SW-4 0.4 12 0 4,760 0 0% 10,819 0 0 $0.00
SW-4 0.4 12 0 4,760 0 0% 10,819 0 0 $0.00
TL-1 0.9 5 0 345 0 0% 379 0 0 $0.00
UBR 0.2 3 0 1,775 0 0% 8,876 0 0 $0.00
WIREGRASS 2.9 3 0 35 0 0% 12 0 0 $0.00
WIREGRASS-B 0.6 1 0 50 0 0% 78 0 0 $0.00
SC-433 0.0 1 0 23 0 0% - - 0 $0.00
TOTALS 433.0 3,479 2,176 1,415,351 1,058,946 75% 3,269 2,446] $6,661,675 $6.29
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Table note: Costs shown include only heavy equipment costs for site specific treatments and laborers for culvert installations. Costs do not
include equipment mobilization, road opening, heavy equipment requirements for road drainage treatments, culvert materials costs, mulch
and seeding costs, project layout, coordination, oversight, report preparation, or overhead. Roads lacking medium, medium-high and high

urgency sites are not ranked and are listed at the bottom of the table.

Potgntial Potential Percent of Pot F_’otential_ G . .
Length Total | Total no. _Sed|ment Sediment Yield Sed. Yield ’ Sedlment Yield Sedim(_ent Yield Total cost for Site specific
Road Name (mi) no. of | of M to H| Yield from all from M to H Sites Volumé from M per Mile from all]  per Mile from M 1o H Sites cost/yard
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites "saved"
(cu yds) yds / mi) (cu yds / mi)

1410A 0.5 1 1 4 4 100% 8 8 0 $0.00
1556 0.3 1 1 17 17 100% 50 50 0 $0.00
299-A 0.4 1 1 56 56 100% 160 160 0 $0.00
AM-4 0.2 1 1 23 23 100% 105 105 0 $0.00
BM2 0.4 1 1 22 22 100% 58 58 0 $0.00
BO1000 0.9 1 1 19 19 100% 21 21 0 $0.00
0-4-11 0.9 1 1 11 11 100% 12 12 0 $0.00
R4230 0.2 1 1 267 267 100% 1,335 1,335 0 $0.00
RC-1A 0.2 1 1 9 9 100% 50 50 0 $0.00
RV-3 0.1 1 1 67 67 100% 558 558 0 $0.00
0O-10 0.1 4 2 8,000 5,000 63% 72,727 45,455 1,980 $0.40
0-4-2-3 0.4 5 3 1,468 828 56% 3,765 2,124 560 $0.68
UPC-BC 0.7 4 3 2,194 1,694 7% 3,048 2,353 1,320 $0.78
R3351 0.1 1 1 750 750 100% 6,818 6,818 660 $0.88
930 1.7 1 1 750 750 100% 436 436 690 $0.92
N550A 0.2 1 1 750 750 100% 3,261 3,261 880 $1.17
831 2.1 11 7 7,699 7,338 95% 3,719 3,545 9,240 $1.26
0O-8 0.1 1 1 95 95 100% 731 731 120 $1.26
DV1 0.4 2 2 2,250 2,250 100% 5,357 5,357 3,080 $1.37
1440 1.5 18 15 15,155 14,588 96% 10,104 9,726 20,105 $1.38
800l 0.8 2 2 1,517 1,517 100% 1,920 1,920 2,310 $1.52
LC5005 0.5 3 1 7,074 3,500 49% 14,738 7,292 5,610 $1.60
LC5000 2.3 26 21 23,659 23,089 98% 10,422 10,172 37,895 $1.64
1250 1.4 14 14 17,922 17,922 100% 12,801 12,801 31,845 $1.78
PR1107 0.7 3 3 3,500 3,500 100% 4,730 4,730 6,270 $1.79
R3970 0.2 2 2 910 910 100% 3,790 3,790 1,650 $1.81
1433 0.5 7 7 3,978 3,978 100% 7,800 7,800 7,480 $1.88
PR1106 0.6 5 5 10,417 10,417 100% 17,960 17,960 20,075 $1.93
PP1110 0.5 8 5 9,346 7,061 76% 18,325 13,845 13,640 $1.93
R2100 0.2 2 2 1,557 1,557 100% 7,414 7,414 3,080 $1.98
K&K EAST 2.2 47 36 41,880 38,940 93% 19,479 18,112 79,705 $2.05
800G 0.3 2 2 3,726 3,726 100% 12,420 12,420 7,700 $2.07
1140 0.8 14 7 12,616 7,144 57% 16,600 9,400 14,765 $2.07
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Lengtn| %4 | wito | viel from ai| Sedment Yield | - Sed.vieta | SULEE B SEIT RS | ot costfor | S2C SRR
(mi) - . . from M to H Sites| Volume from M |PS P . M to H Sites " y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

1300 2.4 27 16 21,834 11,949 55% 9,022 4,937 27,190 $2.28
R3900 17 16 6 12,255 4,508 37% 7,084 2,606 10,340 $2.29
0-3 2.9 27 19 19,102 17,793 93% 6,542 6,094 41,590 $2.34
BO1666 0.1 7 7 5,139 5,139 100% 36,704 36,704 12,210 $2.38
R1000 2.0 16 13 8,914 8,775 98% 4,571 4,500 21,450 $2.44
1055 0.3 1 1 89 89 100% 262 262 220 $2.47
N500C 1.3 2 2 69 69 100% 55 55 175 $2.54
RV-1 0.7 3 3 178 178 100% 247 247 480 $2.70
HRPR-1 0.2 3 2 840 807 96% 4,200 4,035 2,200 $2.73
1410 1.9 20 12 8,125 7,602 94% 4,254 3,980 20,860 $2.74
PR1104 0.4 1 1 400 400 100% 930 930 1,100 $2.75
FL1025 0.8 8 7 3,982 3,947 99% 4,740 4,699 10,890 $2.76
1305 1.3 31 19 15,014 7,057 47% 11,204 5,266 19,580 $2.77
LPC-PC-1 0.2 3 1 935 750 80% 6,233 5,000 2,200 $2.93
N750 0.3 2 1 426 371 87% 1,469 1,278 1,100 $2.97
1020 1.7 14 12 8,059 7,544 94% 4,797 4,491 22,890 $3.03
LC-7 0.7 6 2 1,611 649 40% 2,334 941 1,985 $3.06
N500A 0.2 3 3 1,697 1,697 100% 7,378 7,378 5,280 $3.11
1000 3.9 21 16 14,312 14,050 98% 3,689 3,621 45,670 $3.25
1520 2.0 15 12 13,694 11,435 84% 6,881 5,746 37,530 $3.28
PP1000 2.5 18 12 6,853 5,235 76% 2,797 2,137 17,235 $3.29
L2000 0.5 9 3 1,403 1,293 92% 2,698 2,487 4,285 $3.31
O-LINE 8.9 55 34 22,827 16,314 71% 2,571 1,837 54,095 $3.32
801 1.3 3 2 503 497 99% 393 388 1,650 $3.32
F-1-4 1.6 20 15 6,023 5,431 90% 3,836 3,459 18,085 $3.33
1500 25 38 23 28,842 22,753 79% 11,724 9,249 78,990 $3.47
N770 0.6 4 4 1,645 1,645 100% 2,742 2,742 5,720 $3.48
R3200 1.3 13 7 2,744 1,416 52% 2,143 1,106 4,945 $3.49
LC2 0.3 4 4 923 923 100% 3,077 3,077 3,280 $3.55
1400 4.6 39 32 19,382 17,301 89% 4,213 3,761 61,560 $3.56
R3800 0.9 11 10 9,796 9,774 100% 11,260 11,235 35,585 $3.64
1050 1.2 13 12 15,511 9,801 63% 13,257 8,377 38,020 $3.88
L2173 0.2 3 3 1,845 1,845 100% 10,250 10,250 7,370 $3.99
R-77 0.1 1 1 30 30 100% 214 214 120 $4.00
R1050 0.2 2 1 1,829 1,778 97% 8,710 8,467 7,150 $4.02
808A 1.8 9 9 2,756 2,756 100% 1,540 1,540 11,325 $4.11
R3500 1.3 12 11 3,755 3,727 99% 2,866 2,845 15,555 $4.17
RP900 0.7 4 3 1,091 1,082 99% 1,495 1,482 4,525 $4.18
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Lengtn| %4 | wito | viel from ai| Sedment Yield | - Sed.vieta | SULEE B SEIT RS | ot costfor | S2C SRR
(mi) - . . from M to H Sites| Volume from M |PS P . M to H Sites " y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

0-4-2-1 15 11 5 2,411 967 40% 1,629 653 4,175 $4.32
1312 LOWER 0.4 3 3 1,963 1,963 100% 5,165 5,165 8,525 $4.34
DVM 14 9 8 2,082 2,017 97% 1,477 1,430 8,815 $4.37
HP-31 0.3 1 1 306 306 100% 926 926 1,375 $4.50
R3350 0.3 5 3 215 145 67% 825 556 660 $4.56
1150 1.0 12 8 4,640 3,608 78% 4,640 3,608 16,555 $4.59
1312 0.6 3 3 5,215 5,215 100% 9,312 9,312 23,980 $4.60
DVJ 0.3 4 2 2,792 2,269 81% 9,628 7,824 10,560 $4.65
1550 0.6 9 9 11,244 11,244 100% 17,848 17,848 52,370 $4.66
C1400 0.6 1 1 233 233 100% 395 395 1,100 $4.72
FL1030 0.3 2 1 252 139 55% 900 496 660 $4.75
R3000 35 33 17 11,253 4,902 44% 3,179 1,385 24,495 $5.00
R5060 0.2 3 2 184 87 47% 1,229 583 440 $5.03
800H-1 0.1 2 2 391 391 100% 2,793 2,793 1,980 $5.06
1220 0.4 6 5 15,170 2,281 15% 37,000 5,564 11,770 $5.16
1554 0.6 8 6 4,799 4,472 93% 8,570 7,986 23,430 $5.24
Old K&K 9.9 94 52 58,291 44,574 76% 5,876 4,493 234,405 $5.26
LPC-PC 0.6 7 5 3,141 1,818 58% 5,510 3,189 9,570 $5.26
DVC 0.1 2 2 331 331 100% 2,545 2,545 1,760 $5.32
L2165 1.1 6 4 1,086 244 22% 1,034 232 1,320 $5.42
L2160 1.5 5 5 1,325 1,325 100% 889 889 7,215 $5.44
1430 1.6 10 2 1,866 1,680 90% 1,181 1,063 9,215 $5.49
807 2.0 19 15 6,913 6,261 91% 3,491 3,162 35,190 $5.62
LC4000 2.4 34 24 17,335 9,436 54% 7,104 3,867 53,960 $5.72
R3902 0.5 9 3 2,256 954 42% 4,424 1,871 5,500 $5.77
BO1610 0.6 3 3 875 875 100% 1,509 1,509 5,045 $5.77
N500 5.0 15 7 4,805 2,388 50% 959 477 13,795 $5.78
0-5 1.9 5 3 423 349 83% 227 188 2,035 $5.83
PR1100 5.4 67 52 28,069 24,652 88% 5,169 4,540 146,095 $5.93
L2020 2.6 3 1 486 167 34% 184 63 990 $5.95
RP1000 3.0 26 17 8,200 2,893 35% 2,697 952 17,235 $5.96
800D 0.4 5 2 1,038 478 46% 2,884 1,328 2,860 $5.98
DVD-1 1.4 12 11 7,102 7,004 99% 5,261 5,188 42,165 $6.02
BO1665 0.8 19 13 5,181 4,329 84% 6,168 5,154 26,180 $6.05
N1200 1.0 10 3 1,805 1,312 73% 1,735 1,261 8,140 $6.20
RP1200 0.3 6 3 1,622 1,413 87% 5,408 4,710 8,800 $6.23
LC1000 6.5 39 30 22,823 21,626 95% 3,538 3,353 134,890 $6.24
LC3000 1.5 25 17 11,458 6,661 58% 7,588 4,412 41,910 $6.29

Table G-3, page 3




Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Lengtn| %4 | wito | viel from ai| Sedment Yield | - Sed.vieta | SULEE B SEIT RS | ot costfor | S2C SRR
(mi) - . . from M to H Sites| Volume from M |PS P . M to H Sites " y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

0-1.5 1.3 2 2 960 960 100% 733 733 6,060 $6.31
1551 1.9 9 7 8,282 8,066 97% 4,313 4,201 51,005 $6.32
LC-11 0.2 3 2 533 530 99% 3,556 3,536 3,380 $6.37
1431 1.7 28 22 9,479 9,375 99% 5,642 5,580 60,280 $6.43
ANT-1 0.4 3 3 789 789 100% 2,254 2,254 5,100 $6.46
R3100 0.6 5 5 912 912 100% 1,572 1,572 6,105 $6.69
N1122 0.1 1 1 98 98 100% 700 700 660 $6.73
AM-3 0.8 11 4 2,352 1,563 66% 2,834 1,883 10,550 $6.75
1450 3.1 21 17 5,204 4,138 80% 1,657 1,318 28,650 $6.92
DVM1 0.7 8 5 1,110 1,041 94% 1,586 1,487 7,325 $7.04
DVB 0.4 3 3 392 392 100% 892 892 2,805 $7.15
1030 1.9 2 1 457 450 98% 237 233 3,235 $7.19
FP1000 Spur 2 0.4 1 1 153 153 100% 364 364 1,100 $7.19
K&K West 8.0 54 30 37,375 23,063 62% 4,690 2,894 166,500 $7.22
PP1105 0.5 3 2 3,896 396 10% 8,289 843 2,860 $7.22
L2010 4.2 39 27 15,483 11,689 75% 3,669 2,770 84,940 $7.27
200 0.8 11 7 3,698 3,576 97% 4,865 4,706 26,025 $7.28
0-4-2 1.4 7 1 1,293 254 20% 898 176 1,860 $7.32
L1000 3.3 22 15 8,272 7,038 85% 2,477 2,107 51,925 $7.38
1445 0.3 2 2 1,055 1,055 100% 3,638 3,638 7,810 $7.40
1475 1.5 12 7 3,123 2,513 80% 2,055 1,653 18,660 $7.43
RV4-1 0.8 6 5 621 614 99% 767 758 4,620 $7.52
L1000-M 0.2 4 2 414 234 56% 2,068 1,168 1,760 $7.53
PR1105 0.2 4 3 1,148 816 71% 4,783 3,399 6,160 $7.55
RC-1 1.2 18 11 3,367 2,770 82% 2,760 2,270 20,945 $7.56
809B 0.3 1 1 173 173 100% 541 541 1,310 $7.57
R4200 1.4 7 4 1,337 1,110 83% 983 816 8,420 $7.59
0-1.5-1 0.4 2 1 553 386 70% 1,454 1,016 2,940 $7.62
BO1306 0.4 4 4 3,789 3,789 100% 10,241 10,241 28,930 $7.63
BO1650 0.7 7 5 774 645 83% 1,090 908 4,930 $7.64
UPR-10 4.7 35 24 14,685 10,394 71% 3,111 2,202 79,825 $7.68
DOLLY VARDEN 14.6 159 137 129,082 122,842 95% 8,829 8,402 950,850 $7.74
L2055 0.7 4 2 817 678 83% 1,135 942 5,280 $7.79
FP1000 2.4 26 8 3,187 514 16% 1,351 218 4,020 $7.82
FP1100 0.5 5 3 1,353 365 27% 2,761 745 2,860 $7.84
809 1.8 15 13 16,032 12,510 78% 8,956 6,989 98,155 $7.85
1555A 0.2 6 5 1,195 1,148 96% 4,978 4,782 9,020 $7.86
R1005 0.4 4 4 1,326 1,326 100% 3,789 3,789 10,450 $7.88
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Lengtn| %4 | wito | viel from ai| Sedment Yield | - Sed.vieta | SULEE B SEIT RS | ot costfor | S2C SRR
(mi) - . . from M to H Sites| Volume from M |PS P . M to H Sites " y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

N764-1 0.8 3 2 192 167 87% 243 211 1,320 $7.90
R4000 1.6 5 3 476 336 71% 290 205 2,695 $8.02
KEN-1 0.7 3 3 726 726 100% 1,008 1,008 5,825 $8.02
904A 0.2 1 1 135 135 100% 587 587 1,100 $8.15
RODDISCROFT 5.1 46 27 10,909 7,612 70% 2,131 1,487 62,630 $8.23
820 2.8 15 9 5,559 3,937 71% 1,957 1,386 32,410 $8.23
0-2-1 1.7 13 8 2,236 1,520 68% 1,355 921 12,540 $8.25
DVT2 1.2 13 13 6,056 6,056 100% 4,924 4,924 50,270 $8.30
MC1330 11 15 5 4,062 2,401 59% 3,692 2,183 20,085 $8.37
SH-2 0.6 5 4 1,649 1,472 89% 2,999 2,676 12,325 $8.37
BO1315 1.0 7 4 4,084 3,131 7% 4,168 3,195 26,255 $8.39
DVI 1.0 4 3 953 849 89% 916 816 7,150 $8.42
M-3 0.7 4 3 493 491 100% 736 733 4,180 $8.51
LC4050 0.3 3 3 231 231 100% 797 797 1,980 $8.57
1311 0.5 5 2 2,533 2,076 82% 5,277 4,325 17,820 $8.58
RV5 0.8 2 1 135 128 95% 180 171 1,100 $8.59
RP1250 0.4 3 2 278 258 93% 678 629 2,225 $8.62
1306 1.0 9 5 11,427 1,502 13% 11,660 1,533 12,980 $8.64
Old K&K Loop 0.1 2 1 551 177 32% 5,510 1,770 1,540 $8.70
DVP 0.6 7 6 1,395 1,378 99% 2,287 2,259 11,990 $8.70
PP1100 1.6 18 14 8,886 4,372 49% 5,554 2,733 38,405 $8.78
K&K EAST Spur 7 0.1 1 1 150 150 100% 1,500 1,500 1,320 $8.80
MAINLINE 2.1 31 16 13,611 10,585 78% 6,481 5,040 93,340 $8.82
DVG 0.7 16 16 3,141 3,141 100% 4,687 4,687 27,720 $8.83
830 1.7 8 2 2,717 508 19% 1,589 297 4,540 $8.94
LC1100 1.1 4 3 4,100 4,003 98% 3,694 3,606 35,825 $8.95
LC2000 2.6 17 13 8,762 7,591 87% 3,344 2,897 68,390 $9.01
808E 0.6 2 1 221 146 66% 362 239 1,320 $9.04
H-1 0.5 5 2 1,108 462 42% 2,261 943 4,180 $9.05
RV4 0.4 6 6 2,068 2,068 100% 5,302 5,302 18,725 $9.06
N1110 0.9 2 1 276 170 62% 314 193 1,540 $9.06
FP1005 0.5 11 5 3,051 1,885 62% 5,867 3,625 17,095 $9.07
L2010-A 0.3 2 2 241 241 100% 861 861 2,200 $9.13
808D-2 0.5 6 5 1,481 1,358 92% 2,904 2,663 12,435 $9.16
L2171 1.4 16 12 7,884 7,532 96% 5,713 5,458 69,685 $9.25
RC-2 2.1 23 14 10,122 9,120 90% 4,820 4,343 84,685 $9.29
FP500 1.6 29 18 9,014 7,351 82% 5,741 4,682 68,415 $9.31
0-2-2 1.0 1 1 51 51 100% 50 50 475 $9.31
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Length| 5% | 5\ to 11| vie rom ai| Sediment vietd | Sed. vietw | S RS SR CER | wotal costfor | 52 ERRE
(mi) " . . from M to H Sites| Volume from M P . P . M to H Sites B y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

FS-2 0.4 2 1 125 93 74% 306 228 880 $9.43
BO1600 2.0 25 10 8,919 2,454 28% 4,482 1,233 23,270 $9.48
L2020-A 0.5 2 1 170 139 82% 378 309 1,320 $9.50
HP-30 0.3 2 1 175 162 93% 547 506 1,540 $9.51
L1000-C 0.3 3 3 253 253 100% 973 973 2,420 $9.57
LC-1 8.7 43 18 4,862 3,391 70% 557 388 32,510 $9.59
Old HWY 299 2.5 46 39 16,040 15,064 94% 6,494 6,099 144,795 $9.61
800H 1.3 19 16 5,736 4,961 86% 4,346 3,759 47,740 $9.62
DVA 1.3 17 15 7,480 7,292 97% 5,844 5,697 70,375 $9.65
N720 0.5 5 2 4,776 751 16% 8,845 1,391 7,260 $9.67
F-1-4-0 0.2 3 3 1,191 1,191 100% 4,963 4,963 11,550 $9.70
L1001-A 0.4 2 2 469 469 100% 1,203 1,203 4,585 $9.78
FL1000 2.4 15 8 2,378 983 41% 1,008 417 9,650 $9.82
MC1000 2.9 53 38 12,850 8,815 69% 4,446 3,050 86,835 $9.85
DVQ 0.5 5 5 1,162 1,162 100% 2,525 2,525 11,525 $9.92
K-1 0.3 6 2 677 405 60% 2,116 1,266 4,020 $9.93
PP1200 0.6 10 4 3,818 1,121 29% 6,363 1,868 11,160 $9.96
C1500 0.9 2 1 231 219 95% 248 235 2,200 $10.05
FL1100 0.3 3 3 547 547 100% 2,104 2,104 5,500 $10.05
L2011 0.6 10 7 5,822 5,261 90% 9,096 8,221 52,910 $10.06
0-6 0.9 7 3 1,055 314 30% 1,172 349 3,165 $10.08
H-2 0.9 11 6 1,460 1,381 95% 1,622 1,535 13,985 $10.13
L2050 14 3 3 824 824 100% 610 610 8,360 $10.15
M-2 0.8 9 6 790 578 73% 1,040 761 5,885 $10.18
SW-2 0.9 23 13 2,847 2,257 79% 3,236 2,565 23,010 $10.19
1100 1.9 12 10 2,157 1,989 92% 1,147 1,058 20,355 $10.23
R7500 0.2 2 2 214 214 100% 1,070 1,070 2,200 $10.28
L2024 0.9 5 5 2,529 2,529 100% 2,976 2,976 26,070 $10.31
1320 0.5 2 1 178 149 84% 387 324 1,540 $10.34
M-1 0.3 1 1 170 170 100% 532 532 1,760 $10.34
LC GC-1 1.8 2 1 242 222 92% 132 121 2,310 $10.39
200A 0.3 3 1 1,827 1,689 92% 6,768 6,256 17,600 $10.42
DVT 1.1 16 14 4,692 4,535 97% 4,427 4,278 47,465 $10.47
0-2 1.2 5 3 748 528 71% 608 429 5,540 $10.49
495 0.7 5 3 248 208 84% 359 301 2,200 $10.58
808 3.8 35 26 16,849 9,211 55% 4,481 2,450 97,835 $10.62
L1000-L 0.8 7 5 1,992 1,619 81% 2,655 2,158 17,270 $10.67
PR1010 1.4 9 2 916 103 11% 636 72 1,100 $10.68
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Lengi | "S5 | afwito | vie rom | Sedment Yew | - Sed. vieid | SSGRE T SRR OO | Tota costor | 2G0SRRES
(mi) - . . from M to H Sites| Volume from M |PS P . M to H Sites " y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

L2000-CN 5.4 43 29 7,677 5,754 75% 1,430 1,072 61,610 $10.71
800A 0.2 2 2 430 430 100% 2,048 2,048 4,605 $10.71
L1000-L1 0.4 1 1 410 410 100% 1,139 1,139 4,400 $10.73
L2051 0.5 2 1 64 41 64% 131 84 440 $10.73
R5000 1.3 8 3 874 294 34% 693 233 3,170 $10.79
HP-24 0.5 7 5 1,196 1,193 100% 2,301 2,295 12,980 $10.88
DVG1 0.5 7 6 1,496 991 66% 3,324 2,202 10,780 $10.88
LC-13 0.7 3 2 636 620 97% 896 873 6,785 $10.94
L1000-E 0.1 2 2 961 961 100% 8,008 8,008 10,560 $10.99
BO1350 0.6 1 1 503 503 100% 838 838 5,610 $11.15
FP1015 0.4 7 1 1,002 59 6% 2,783 164 660 $11.19
815A 0.6 3 2 369 291 79% 586 463 3,305 $11.34
SW-1A 3.0 16 11 3,669 3,003 82% 1,227 1,004 34,155 $11.37
849 0.6 4 2 477 328 69% 822 566 3,740 $11.40
D-LINE 1.7 22 17 3,445 3,286 95% 2,015 1,922 37,590 $11.44
L2012 0.3 7 6 1,244 1,227 99% 3,658 3,608 14,165 $11.55
C-1 0.9 15 13 3,424 1,909 56% 3,936 2,195 22,060 $11.55
L900 24 13 10 2,553 2,257 88% 1,086 960 26,080 $11.56
BO1660 0.2 1 1 95 95 100% 475 475 1,100 $11.58
L2023 0.4 6 3 1,617 1,083 67% 3,760 2,519 12,540 $11.58
903 0.1 2 2 312 312 100% 2,397 2,397 3,630 $11.65
DVN 0.5 8 7 1,436 1,334 93% 2,762 2,565 15,565 $11.67
1553 0.5 2 2 507 507 100% 1,079 1,079 5,940 $11.72
N760 0.8 3 3 759 759 100% 949 949 8,910 $11.74
800B 2.2 12 6 2,845 2,230 78% 1,276 1,000 26,245 $11.77
L2006 0.8 11 6 1,999 1,749 87% 2,630 2,301 20,805 $11.90
POWERLINE TIE 0.2 2 2 523 523 100% 3,487 3,487 6,270 $11.99
802 0.3 1 1 73 73 100% 261 261 880 $12.05
L2170 0.9 3 2 1,316 1,110 84% 1,495 1,261 13,420 $12.09
N1100 4.8 10 7 990 818 83% 205 170 9,900 $12.10
H-2-1 0.3 2 1 67 54 81% 216 174 660 $12.22
LP-5 0.2 2 1 79 54 68% 359 245 660 $12.22
R5200 0.2 1 1 54 54 100% 284 284 660 $12.22
LC2001 0.6 4 4 1,936 1,936 100% 3,281 3,281 23,875 $12.33
895 0.6 5 5 2,437 2,437 100% 3,868 3,868 30,130 $12.36
851 1.1 8 6 2,773 2,515 91% 2,432 2,206 31,110 $12.37
LC-14 0.2 1 1 29 29 100% 132 132 360 $12.41
DVR 0.8 5 4 636 624 98% 766 752 7,860 $12.60
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Length| 5% | 5\ to 11| vie rom ai| Sediment vietd | Sed. vietw | S RS SR CER | wotal costfor | 52 ERRE
(mi) " . . from M to H Sites| Volume from M P . P . M to H Sites B y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

N764 0.4 2 1 811 311 38% 1,978 759 3,960 $12.73
895A 0.4 3 3 1,144 1,144 100% 3,011 3,011 14,685 $12.84
0-7-1 0.3 4 2 503 497 99% 1,524 1,506 6,495 $13.07
P-1 0.4 6 4 890 751 84% 2,341 1,976 9,900 $13.18
HRPR 0.4 6 3 523 300 57% 1,276 732 3,960 $13.20
HP-6 0.2 4 3 796 657 83% 3,617 2,985 8,675 $13.21
808D 1.1 6 6 1,251 1,251 100% 1,191 1,191 16,555 $13.24
N900 1.9 14 9 2,509 1,607 64% 1,293 828 21,420 $13.33
PR1011A 0.2 1 1 33 33 100% 150 150 440 $13.33
1555 0.8 10 9 8,406 8,339 99% 10,251 10,170 112,475 $13.49
N700 1.0 2 1 670 167 25% 691 172 2,255 $13.50
N950 1.5 3 1 222 65 29% 152 45 880 $13.54
HP-8 0.2 2 2 583 583 100% 2,431 2,431 7,920 $13.58
MC1310 1.9 31 14 3,904 2,029 52% 2,076 1,079 27,560 $13.58
LC-100 1.3 14 7 1,372 761 55% 1,047 581 10,345 $13.60
DVT4 0.8 2 2 694 694 100% 925 925 9,485 $13.67
HP-25 0.4 1 1 80 80 100% 229 229 1,100 $13.75
HP-51 0.5 3 1 298 80 27% 608 163 1,100 $13.75
L2058 0.2 1 1 80 80 100% 533 533 1,100 $13.75
KEN-3 0.4 15 6 6,489 3,411 53% 15,091 7,933 47,175 $13.83
KEN-3 0.4 15 6 6,489 3,411 53% 15,091 7,933 47,175 $13.83
AM-5 1.0 6 3 983 630 64% 983 630 8,800 $13.96
AM-1 0.2 1 1 283 283 100% 1,889 1,889 3,960 $13.97
890C 0.8 7 6 3,508 2,963 84% 4,555 3,848 41,440 $13.99
H-3 0.3 7 2 337 157 47% 1,204 561 2,200 $14.01
851B 0.7 4 4 543 543 100% 811 811 7,755 $14.28
800F 0.5 2 2 1,945 1,945 100% 4,322 4,322 27,885 $14.34
850 0.6 3 2 750 546 73% 1,293 941 7,860 $14.40
HP-13 0.3 1 1 61 61 100% 226 226 880 $14.43
SC-432 0.9 1 1 594 594 100% 632 632 8,580 $14.44
815B 1.2 7 5 1,264 1,110 88% 1,045 917 16,270 $14.66
BB-1 0.1 3 1 239 45 19% 1,838 346 660 $14.67
1553A 0.1 2 1 143 111 78% 1,192 925 1,650 $14.86
831A 0.2 3 3 1,237 1,237 100% 5,622 5,622 18,590 $15.03
L2005 2.7 19 12 2,180 1,945 89% 823 734 29,315 $15.07
HP-52 0.4 5 1 628 320 51% 1,427 727 4,840 $15.13
R4100 0.3 3 2 504 480 95% 1,800 1,714 7,320 $15.25
L2061 0.7 6 4 1,954 1,815 93% 2,752 2,557 27,775 $15.30
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Potential Potential Percent of Pot Potential Potnetial
Road Name Length| 5% | 5\ to 11| vie rom ai| Sediment vietd | Sed. vietw | S RS SR CER | wotal costfor | 52 ERRE
(mi) " . . from M to H Sites| Volume from M P . P . M to H Sites B y "
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites saved
(cu yds) yds / mi) (cu yds / mi)

L1001-B 0.3 2 1 616 164 27% 2,124 566 2,525 $15.40
F-1 1.7 7 1 704 334 47% 427 202 5,295 $15.85
890 0.7 4 4 853 853 100% 1,236 1,236 13,565 $15.91
R3300 0.9 6 2 1,388 1,083 78% 1,614 1,259 17,600 $16.25
H-4 0.4 1 1 108 108 100% 257 257 1,760 $16.30
F-1-4-3 0.3 4 3 610 573 94% 2,033 1,910 9,360 $16.34
HP-4 0.1 2 2 129 129 100% 1,291 1,291 2,145 $16.62
1010 0.6 1 1 118 118 100% 184 184 1,980 $16.78
0-1-1-3 0.6 1 1 22 22 100% 40 40 375 $17.05
PR1000 3.1 39 12 7,243 1,551 21% 2,344 502 26,790 $17.27
PR1000 3.1 39 12 7,243 1,551 21% 2,344 502 26,790 $17.27
HP-53 0.5 4 2 1,103 605 55% 2,206 1,210 10,560 $17.45
HIGH PRAIRIE ROAD 0.5 6 3 346 244 71% 653 460 4,435 $18.18
808F 0.2 3 3 342 342 100% 1,800 1,800 6,250 $18.27
N762 0.6 3 2 240 233 97% 381 370 4,290 $18.41
K-3 0.1 2 2 350 350 100% 3,178 3,178 6,600 $18.88
HP-50 0.6 7 4 1,038 715 69% 1,674 1,153 13,530 $18.92
Snow Camp Road 2.2 8 5 316 223 71% 146 103 4,240 $19.01
430 0.5 4 2 489 260 53% 906 481 4,995 $19.21
H-1-2 0.3 2 2 90 90 100% 331 331 1,810 $20.22
WIREGRASS-A-2 0.3 3 2 316 161 51% 959 488 3,300 $20.50
LC-3 0.3 2 2 161 161 100% 596 596 3,310 $20.56
SC-150 0.7 6 4 3,412 374 11% 5,249 575 8,205 $21.94
N550 1.9 6 2 766 163 21% 410 87 3,650 $22.39
N911 0.1 2 2 155 155 100% 1,550 1,550 3,745 $24.16
N1120 0.9 6 2 340 197 58% 362 210 4,775 $24.24
LP-4 0.5 2 1 77 67 87% 148 129 1,640 $24.48
PR1102 0.2 3 1 422 133 32% 1,833 578 3,300 $24.81
SC2600 0.4 1 1 57 57 100% 136 136 1,420 $24.91
R4220 0.1 1 1 55 55 100% 550 550 1,420 $25.82
SC2500 0.7 2 2 112 112 100% 153 153 3,060 $27.32
HP-20 0.1 2 1 1,287 55 4% 10,725 458 1,540 $28.00
SC-2 0.9 2 2 111 111 100% 128 128 3,115 $28.06
LC-8 0.3 1 1 46 46 100% 170 170 1,300 $28.26
DVK 0.1 1 1 52 52 100% 433 433 1,540 $29.62
TOR-2 0.3 5 1 397 72 18% 1,369 248 2,180 $30.28
DVD 0.2 5 4 439 241 55% 1,829 1,004 7,445 $30.89
805 1.0 3 1 103 55 53% 108 58 1,740 $31.64
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot P_otential_ P_otnetial_ . -
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield ’ Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name (i) no. of | of M to H | Yield _from all from M to H Sites Volumé from M |P€" Mile from all| per Mile f_rom M to H Sites cost/yard
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites "saved"
(cu yds) yds / mi) (cu yds / mi)

BO1305 1.5 3 1 208 30 14% 141 20 1,495 $49.83
DVM3 0.1 1 1 19 19 100% 158 158 1,275 $67.11
PP1230 0.1 1 1 19 19 100% 146 146 1,275 $67.11
WIREGRASS-A 0.9 1 1 16 16 100% 17 17 1,275 $79.69
ANT-2 0.1 2 1 27 8 30% 225 67 660 $82.50
1200 0.9 4 0 271 0 0% 298 0 0 $0.00
1301 0.1 1 0 409 0 0% 6,810 0 0 $0.00
1310 0.9 2 0 288 0 0% 317 0 0 $0.00
1321 0.6 1 0 6 0 0% 10 0 0 $0.00
1322 0.2 1 0 15 0 0% 79 0 0 $0.00
1323 0.2 1 0 3,500 0 0% 21,875 0 0 $0.00
1410-1 0.0 1 0 185 0 0% 6,167 0 0 $0.00
1441 0.2 1 0 66 0 0% 347 0 0 $0.00
1460 0.6 4 0 76 0 0% 138 0 0 $0.00
1503 0.1 1 0 19 0 0% 238 0 0 $0.00
480-1 0.3 1 0 114 0 0% 456 0 0 $0.00
802A 0.1 2 0 247 0 0% 4,940 0 0 $0.00
808C 0.3 3 0 610 0 0% 2,260 0 0 $0.00
808D-1 0.1 1 0 295 0 0% 4,214 0 0 $0.00
815 11 4 0 450 0 0% 413 0 0 $0.00
824 0.4 1 0 71 0 0% 197 0 0 $0.00
900 3.1 1 0 5 0 0% 2 0 0 $0.00
901 0.4 1 0 89 0 0% 212 0 0 $0.00
AM-4-1 0.1 1 0 500 0 0% 8,333 0 0 $0.00
AM-5-1 0.7 1 0 350 0 0% 514 0 0 $0.00
Arbor Camp 2.0 1 0 10 0 0% 5 0 0 $0.00
BM1 (SCT-1) 0.3 1 0 50 0 0% 161 0 0 $0.00
BO1310 0.2 2 0 191 0 0% 1,058 0 0 $0.00
BR-TIE 0.1 1 0 21 0 0% 210 0 0 $0.00
BS1500 0.8 1 0 750 0 0% 962 0 0 $0.00
C1550 0.3 1 0 88 0 0% 338 0 0 $0.00
DVM2 0.2 2 0 43 0 0% 269 0 0 $0.00
DVR-1 0.1 1 0 84 0 0% 1,680 0 0 $0.00
DVR2 0.1 1 0 99 0 0% 1,650 0 0 $0.00
DVT2-A 0.1 1 0 222 0 0% 3,700 0 0 $0.00
DVT-3 0.4 1 0 2 0 0% 6 0 0 $0.00
DVT4-A 0.1 1 0 264 0 0% 2,933 0 0 $0.00
Dvz 0.4 2 0 63 0 0% 162 0 0 $0.00
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot. P_otential_ P_otnetial_ . .
Road Name Length| 5% | 5\ to 11| vie rom ai| Sediment vietd | Sed. vietw | S RS SR CER | wotal costfor | 52 ERRE
(mi) " . . from M to H Sites| Volume from M . . M to H Sites B "
sites sites Sites (cu yds) to H Sites Sites . (cu Mto H Slte§ saved
(cu yds) yds / mi) (cu yds / mi)

E-LINE 0.7 3 0 302 0 0% 408 0 0 $0.00
FL1026 0.2 1 0 45 0 0% 196 0 0 $0.00
FP1000 Spur 1 0.2 3 0 155 0 0% 1,033 0 0 $0.00
FS-1 0.8 3 0 274 0 0% 347 0 0 $0.00
H-1-1 0.1 1 0 48 0 0% 400 0 0 $0.00
H-4-1 0.1 1 0 104 0 0% 1,486 0 0 $0.00
HP-1 0.3 1 0 55 0 0% 212 0 0 $0.00
HP-14 0.1 2 0 131 0 0% 1,190 0 0 $0.00
HP-15 0.2 7 0 605 0 0% 2,522 0 0 $0.00
HP-16 0.1 1 0 44 0 0% 367 0 0 $0.00
HP-18 0.3 1 0 166 0 0% 553 0 0 $0.00
HP-19 0.1 1 0 40 0 0% 308 0 0 $0.00
HP-21 0.1 1 0 1,014 0 0% 14,486 0 0 $0.00
HP-22 0.0 3 0 1,204 0 0% 40,147 0 0 $0.00
HP-23 0.5 1 0 500 0 0% 1,064 0 0 $0.00
HP-5 0.5 1 0 54 0 0% 115 0 0 $0.00
HP-7 0.1 1 0 97 0 0% 1,389 0 0 $0.00
K&K East Spur #5 0.1 3 0 756 0 0% 9,450 0 0 $0.00
K-2 0.3 3 0 311 0 0% 972 0 0 $0.00
K-3-1 0.3 1 0 79 0 0% 304 0 0 $0.00
KEN-2 0.3 3 0 139 0 0% 515 0 0 $0.00
L1000-A 0.4 2 0 58 0 0% 153 0 0 $0.00
L1000-B 0.2 1 0 47 0 0% 204 0 0 $0.00
L1000-D 0.3 1 0 90 0 0% 360 0 0 $0.00
L2001 0.1 1 0 1,500 0 0% 30,000 0 0 $0.00
L2010-B 0.1 1 0 3,334 0 0% 41,669 0 0 $0.00
L2056 0.4 1 0 261 0 0% 725 0 0 $0.00
LC1010 0.1 1 0 24 0 0% 480 0 0 $0.00
LC1110 0.6 1 0 2 0 0% 3 0 0 $0.00
LC-12 0.2 1 0 28 0 0% 187 0 0 $0.00
LC-2 0.1 1 0 8 0 0% 114 0 0 $0.00
LC-4 0.3 2 0 4 0 0% 14 0 0 $0.00
LC5001 0.2 1 0 750 0 0% 5,000 0 0 $0.00
LC-9 0.4 3 0 400 0 0% 1,053 0 0 $0.00
LP-1 0.2 1 0 8 0 0% 38 0 0 $0.00
LP-2 0.1 1 0 7 0 0% 58 0 0 $0.00
LP-3 0.2 1 0 121 0 0% 712 0 0 $0.00
N500B 0.9 1 0 437 0 0% 486 0 0 $0.00
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot P_otential_ P_otnetial_ . -
Length Total | Total no. 'Sedlment Sediment Yield Sed. Yield ’ Sedlment Yield Sedlmgnt Yield Total cost for Site specific
Road Name (i) no. of | of M to H | Yield from all from M to H Sites Volumé from M |P€" Mile from all|  per Mile from M to H Sites cost/yard
sites sites Sites (cu yds) to H Sites Sites (cu M to H Sites "saved"
(cu yds) yds / mi) (cu yds / mi)

N501 0.1 1 0 39 0 0% 279 0 0 $0.00
N763 0.6 2 0 1,109 0 0% 1,818 0 0 $0.00
N763-1 0.1 2 0 21 0 0% 162 0 0 $0.00
NROD1 0.3 1 0 10 0 0% 31 0 0 $0.00
NROD-2 1.0 6 0 785 0 0% 755 0 0 $0.00
O-1 1.8 1 0 208 0 0% 113 0 0 $0.00
0O-1.5-2 0.2 1 0 5 0 0% 25 0 0 $0.00
0-1-1-1 0.7 1 0 32 0 0% 43 0 0 $0.00
0-299-1 1.6 1 0 80 0 0% 50 0 0 $0.00
0-4-3 21 1 0 263 0 0% 123 0 0 $0.00
O-5-1 0.2 1 0 495 0 0% 2,357 0 0 $0.00
O-7 0.8 4 0 655 0 0% 808 0 0 $0.00
P-1-1 0.1 1 0 500 0 0% 10,000 0 0 $0.00
P-1-2 0.1 1 0 62 0 0% 775 0 0 $0.00
PGE-1 0.1 1 0 128 0 0% 1,829 0 0 $0.00
PP1010 0.1 1 0 323 0 0% 5,383 0 0 $0.00
PP1225 0.1 2 0 103 0 0% 1,144 0 0 $0.00
PR1000B 0.2 1 0 20 0 0% 125 0 0 $0.00
PR1000D 0.3 2 0 889 0 0% 2,868 0 0 $0.00
PR1011 0.5 1 0 54 0 0% 110 0 0 $0.00
PR1103 0.1 1 0 54 0 0% 900 0 0 $0.00
PR1108 0.2 3 0 767 0 0% 5,115 0 0 $0.00
PR1600A 0.4 1 0 47 0 0% 134 0 0 $0.00
R1060 0.1 1 0 139 0 0% 1,986 0 0 $0.00
R1100 0.2 4 0 265 0 0% 1,104 0 0 $0.00
R2000 0.5 1 0 239 0 0% 531 0 0 $0.00
R2010 0.2 1 0 45 0 0% 281 0 0 $0.00
R3210 0.5 3 0 114 0 0% 219 0 0 $0.00
R3400 0.4 2 0 33 0 0% 92 0 0 $0.00
R3550 0.6 1 0 27 0 0% 47 0 0 $0.00
R3700 0.1 2 0 41 0 0% 410 0 0 $0.00
R3810 0.1 2 0 5,000 0 0% 62,500 0 0 $0.00
R4250 0.1 2 0 625 0 0% 7,808 0 0 $0.00
R480-3 0.1 1 0 142 0 0% 1,291 0 0 $0.00
R5050 0.5 4 0 279 0 0% 594 0 0 $0.00
R6000 Spur 0.2 1 0 66 0 0% 300 0 0 $0.00
R6001 Spur 0.0 1 0 50 0 0% 1,667 0 0 $0.00
RP1100 0.3 3 1 377 0 0% 1,300 0 480 $0.00
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Table G-3: Roadsin Projects 1, 2, 3, 5 and 7 ranked by site specific cost per yard "saved" from medium to high treatment urgency sites.

Pot(_ential Potential Percent of Pot. P_otential_ P_otnetial_ . o
(mi) " . . from M to H Sites| Volume from M . . M to H Sites B "
sites sites Sites (cu yds) to H Sites Sites . (cu Mto H Slte§ saved
(cu yds) yds / mi) (cu yds / mi)
RV-2 0.3 1 0 6 0 0% 21 0 0 $0.00
SC2000 1.7 1 0 22 0 0% 13 0 0 $0.00
SC2200 0.4 1 0 127 0 0% 334 0 0 $0.00
SC-433 0.0 1 0 23 0 0% - - 0 $0.00
SW-1 0.8 8 0 1,500 0 0% 1,829 0 0 $0.00
SW-1-1 0.1 1 0 166 0 0% 1,509 0 0 $0.00
SW-1-2 0.0 1 0 195 0 0% 4,865 0 0 $0.00
SW-3 1.4 11 0 2,212 0 0% 1,626 0 0 $0.00
SW-4 0.4 12 0 4,760 0 0% 10,819 0 0 $0.00
SW-4 0.4 12 0 4,760 0 0% 10,819 0 0 $0.00
TL-1 0.9 5 0 345 0 0% 379 0 0 $0.00
UBR 0.2 3 0 1,775 0 0% 8,876 0 0 $0.00
WIREGRASS 2.9 3 0 35 0 0% 12 0 0 $0.00
WIREGRASS-B 0.6 1 0 50 0 0% 78 0 0 $0.00
TOTALS 433.0/ 3,479 2,176 1,415,351 1,058,946 75% 3,269 2,446/ $6,661,675 $6.29
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APPENDIX H

SUB-WATERSHED CRITERIA AND RANKING

Table H-1. Sub-watersheds ranked by potential sediment yield.

Table H-2. Sub-watersheds ranked by critical crossings.

Table H-3. Sub-watersheds ranked by average weighted site steepness.
Table H-4. Sub-watersheds ranked by the number of salmonid species.

Figure H-1. Slope steepness upper Redwood Creek watershed.
Figure H-2. Anadromous salmonid distribution by sub-watershed, upper
Redwood Creek watershed.
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Table H-1. Sub-watersheds ranked by total potential sediment yield per square mile.

Includes Projects 0, 1, 2, 3, 5, 7 and 96, and only major sites such as crossings, landings and road
reaches with medium to high erosion potential. Does not include sub-watersheds in which less
than 40 percent of the roads had been evaluated.

Sub-Watershed Acres %Road Total Potential Sediment Yield | Normalized
Evaluated (yds®) (yds®/mi) Value
Lee 292 100% 19,264 42,261 9.0
Headwaters_ W 179 55% 8,914 31,843 9.0
Burley 255 91% 11,567 29,070 9.0
Timbo 229 90% 9,899 27,632 9.0
Lake Prairie 2,144 68% 87,484 26,120 9.0
Joplin 441 90% 17,290 25,110 9.0
Headwaters_E 114 82% 4,401 24,733 9.0
Dolly Varden 2,151 90% 76,148 22,660 9.0
Wiregrass 1,153 93% 35,631 19,771 7.0
Toss-Up 1,709 97% 47,414 17,760 7.0
Tom 259 93% 7,153 17,667 7.0
Garcia 905 80% 20,627 14,581 5.0
Powerline 408 91% 9,256 14,515 5.0
Smokehouse 426 74% 9,210 13,850 5.0
Loin 601 52% 12,515 13,328 5.0
Pilchuck 1,086 88% 21,449 12,643 5.0
Panther 3,800 92% 74,343 12,522 5.0
Twin Lakes 811 90% 15,564 12,280 5.0
Johnson Prairie 386 87% 7,338 12,179 5.0
Stover 544 50% 9,885 11,621 5.0
Lacks 10,977 81% 197,193 11,497 5.0
Coyote 5,043 43% 89,850 11,402 5.0
George 699 99% 11,297 10,349 5.0
Negro Joe 806 65% 12,380 9,830 3.0
Fern Prairie 509 72% 7,310 9,194 3.0
June 125 100% 1,694 8,701 3.0
Lupton 3,329 52% 37,573 7,224 3.0
Jena 246 47% 2,715 7,061 3.0
Headwaters_M 1,688 59% 18,488 7,011 3.0
Ayers 242 97% 2,234 5,901 3.0
Garrett 2,643 62% 23,441 5,676 3.0
Snow Camp 773 64% 6,262 5,182 3.0
Pardee 1,985 59% 14,630 4,718 1.0
Christmas Prairie 455 72% 3,033 4,267 1.0
Cashmere 861 68% 5,554 4,130 1.0
Santa Fe 530 54% 3,003 3,625 1.0
Marquette 492 7% 2,747 3,572 1.0
Noisy 4,030 67% 20,392 3,239 1.0
Cool Springs 737 44% 3,592 3,118 1.0
High Prairie 3,476 42% 16,272 2,996 1.0
Debris Torrent 129 98% 559 2,770 1.0
Six Rivers 741 58% 3,054 2,638 1.0
Monroe Flat 189 55% 288 975 1.0

Upper Redwood Creek Watershed Road Assessment: Updated Summary Report H-1


bundrosg
Sub-Watershed Acres %Road
Evaluated Total Potential Sediment Yield Normalized
Value (yds3) (yds3/mi) Lee 292 100%19,26442,261 9.0

bundrosg

bundrosg

bundrosg

bundrosg


Table H-2. Sub-watersheds ranked by critical crossings.

Includes Projects 0, 1, 2, 3, 5, 7 and 96. Includes sites with low-high erosion potential. Does not
include sub-watersheds in which less than 40 percent of the roads had been evaluated. Critical
crossings have adiversion potential, an undersized culvert, and a medium-high plug potential.

Miles . Normalized
Sub-Watershed Totl Evaluated | Y%Evaluated #CXs #CXs/Mile Value
Johnson Prairie 2.2 1.9 87% 12 6.3 9
Negro Joe 104 6.8 65% 21 3.1 9
Burley 3.3 3.0 91% 7 2.4 9
Powerline 4.6 4.2 91% 9 2.2 9
Tom 2.7 2.5 93% 4 1.6 9
Garrett 22.2 13.8 62% 20 15 7
Coyote 51.5 22.4 43% 32 1.4 7
Joplin 4.7 4.2 90% 6 1.4 7
George 7.4 7.3 99% 10 1.4 7
Timbo 4.1 3.6 90% 5 1.4 7
Stover 5.4 2.7 50% 3 1.1 5
Debris Torrent 1.8 1.8 98% 2 1.1 5
June 0.9 0.9 100% 1 1.1 5
Jena 4.1 1.9 47% 2 1.0 5
Headwaters_ W 1.8 1.0 55% 1 1.0 5
Wiregrass 9.5 8.8 93% 9 1.0 5
Panther 39.0 35.9 92% 36 1.0 5
Headwaters_E 1.3 1.0 82% 1 1.0 5
Lee 3.2 3.2 100% 3 0.9 5
Cool Springs 9.7 4.3 44% 4 0.9 5
Dolly Varden 28.8 26.0 90% 24 0.9 5
Snow Camp 8.6 55 64% 5 0.9 5
Lacks 91.6 74.5 81% 62 0.8 3
Christmas Prairie 6.9 4.9 72% 4 0.8 3
Six Rivers 9.1 5.3 58% 4 0.8 3
Pardee 27.4 16.2 59% 12 0.7 3
Smokehouse 5.8 4.3 74% 3 0.7 3
Lupton 44.1 22.7 52% 15 0.7 3
Fern Prairie 6.5 4.7 72% 3 0.6 3
Loin 6.1 3.2 52% 2 0.6 3
Garcia 10.1 8.1 80% 5 0.6 3
Lake Prairie 27.7 18.8 68% 11 0.6 3
Ayers 3.9 3.7 97% 2 0.5 3
Noisy 49.1 32.7 67% 17 0.5 3
Toss-Up 15.3 14.8 97% 7 0.5 3
Santa Fe 9.2 4.9 54% 2 0.4 1
Pilchuck 7.2 6.3 88% 2 0.3 1
Twin Lakes 10.0 9.0 90% 2 0.2 1
Headwaters_M 16.3 9.6 59% 2 0.2 1
Marquette 6.3 4.9 7% 1 0.2 1
High Prairie 43.9 18.4 42% 1 0.1 1
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Table H-3. Sub-watersheds ranked by average site steepness.
Includes Projects 0, 1, 2, 3, 5, 7 and 96, and only major sites such as crossings, landings, and
road reaches sites with medium to high erosion potential. Does not include sub-watershedsin
which less than 40 percent of the roads had been evaluated. Slope steepness was normalized at
the highest weighting value, in this case 9, to give it equal importance with other ranking criteria.

Total Percent . Su_m of Avgrage Normalized
Sub-Watershed X #Sites Weighted Weighted
Miles Evaluated Stee St Value
pness eepness
Pilchuck 7.2 88% 31 161 5.2 9.0
June 0.9 100% 4 20 5.0 8.7
Lee 3.2 100% 16 74 4.6 8.0
Ayers 3.9 97% 7 31 4.4 7.7
Garcia 10.1 80% 22 96 4.4 7.6
Timbo 4.1 90% 21 85 4.1 7.0
Cool Springs 9.7 44% 8 32 4.0 7.0
Lacks 91.6 81% 340 1,344 4.0 6.9
Panther 39.0 92% 79 309 3.9 6.8
Lake Prairie 27.7 68% 58 226 3.9 6.8
Wiregrass 9.5 93% 47 179 3.8 6.6
Debris Torrent 1.8 98% 5 19 3.8 6.6
Powerline 4.6 91% 26 98 3.8 6.6
Toss-Up 15.3 97% 90 328 3.6 6.3
Coyote 51.5 43% 132 474 3.6 6.2
Loin 6.1 52% 21 75 3.6 6.2
Joplin 4.7 90% 19 67 3.5 6.1
Cashmere 10.2 68% 15 51 3.4 5.9
Pardee 27.4 59% 47 153 3.3 5.7
Negro Joe 104 65% 44 130 3.0 5.1
Garrett 22.2 62% 62 176 2.8 4.9
Christmas Prairie 6.9 72% 10 28 2.8 4.9
Dolly Varden 28.8 90% 116 324 2.8 4.9
George 7.4 99% 20 54 2.7 4.7
Twin Lakes 10.0 90% 19 51 2.7 4.7
Headwaters_ M 16.3 59% 37 99 2.7 4.7
Lupton 44.1 52% 95 249 2.6 4.6
Marquette 6.3 7% 15 39 2.6 4.5
High Prairie 43.9 42% 53 137 2.6 4.5
Stover 5.4 50% 18 46 2.6 4.4
Snow Camp 8.6 63% 23 57 2.5 4.3
Headwaters W 1.8 55% 6 14 2.3 4.1
Johnson Prairie 2.2 87% 18 42 2.3 4.1
Santa Fe 9.2 54% 20 44 2.2 3.8
Noisy 49.1 67% 64 140 2.2 3.8
Headwaters_E 1.3 82% 2 4 2.0 35
Fern Prairie 6.5 72% 18 36 2.0 3.5
Six Rivers 9.1 58% 12 24 2.0 3.5
Monroe Flat 1.8 55% 2 4 2.0 3.5
Jena 4.1 47% 7 11 1.6 2.7
Burley 3.3 91% 13 19 15 2.5
Tom 2.7 93% 10 14 1.4 2.4
Smokehouse 5.8 74% 20 24 1.2 2.1
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Table H-4. Sub-watersheds ranked by the number of salmonid species.
Includes Projects 0, 1, 2, 3, 5, 7 and 96. The number of salmonid species found in each sub-

watershed has been normalized on the largest weighting value, in this case 9, so that salmonids

are given equal importance with other sub-watershed ranking criteria.

Sub-Watershed Acres N“mb‘?f of Normalized
Species Value
Lacks 10,977 4 9.0
Coyote 5,043 3 6.8
Minor 8,248 3 6.8
Gunrack 1,151 2 4.5
Panther 3,800 2 4.5
Pilchuck 1,086 2 4.5
High Prairie 3,476 2 45
Dolly Varden 2,151 2 4.5
Garrett 2,643 1 2.3
Garcia 905 1 2.3
Emmy Lou 1,652 1 2.3
Lake Prairie 2,144 1 2.3
Cashmere 861 1 2.3
Wiregrass 1,153 1 2.3
Captain 1,322 1 2.3
Loin 601 1 2.3
Lupton 3,329 1 2.3
Minon 2,727 1 2.3
Jena 246 1 2.3
Toss-Up 1,709 1 2.3
Windy 1,118 1 2.3
Noisy 4,030 1 2.3
Pardee 1,985 1 2.3
Twin Lakes 811 1 2.3
Smokehouse 426 1 2.3
Snow Camp 773 1 2.3
Santa Fe 530 1 2.3
Six Rivers 741 1 2.3
Stover 544 0 0
Fern Prairie 509 0 0
Timbo 229 0 0
Tom 259 0 0
Cool Springs 737 0 0
Christmas Prairie 455 0 0
Burley 255 0 0
Debris Torrent 129 0 0
Lee 292 0 0
Headwaters E 114 0 0
Monroe Flat 189 0 0
Headwaters M 1,688 0 0
Headwaters W 179 0 0
Johnson Prairie 386 0 0
Joplin 441 0 0
June 125 0 0
Ayers 242 0 0
Powerline 408 0 0
Negro Joe 806 0 0
Marquette 492 0 0
George 699 0 0
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