Project No. 4889-02
January 31, 2018

Bear Yuba Land Trust
PO Box 1004
Grass Valley, CA 95945
Attention:

Bill Haire, Trails Coordinator

Reference: Proposed Sugarloaf Trail
Nevada City, California
Subject:

Geotechnical Engineering Feasibility Study

Dear Mr. Haire:
Holdrege & Kull (H&K) prepared this letter on behalf of Bear Yuba Land Trust (BYLT) to
summarize our geotechnical engineering feasibility study of the proposed Sugarloaf
Trail (the Project) located in Nevada City, California. The findings presented in this letter
are based on our understanding of the Project as currently proposed, the findings of our
literature review and surface reconnaissance, and our experience with subsurface
conditions in the area. Our opinion is that the Project is generally feasible from a
geotechnical engineering standpoint, provided that the recommendations presented in
this report are implemented.

PURPOSE AND SCOPE
The purpose of this study is to evaluate the feasibility of the proposed trail construction
from the standpoint of standard geotechnical engineering practice. We did not evaluate
specific construction details. To prepare this report, we performed the following scope of
services:


We reviewed published geologic maps of the Project vicinity.



We performed a surface reconnaissance of the proposed trail alignment.



We developed an opinion regarding the feasibility of the Project from a
geotechnical engineering standpoint.

Our scope of services did not include subsurface investigation, laboratory testing,
groundwater flow analysis, or development of site-specific recommendations for grading
or structural improvements.
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PROJECT DESCRIPTION
Our understanding of the proposed Project is based on our meeting and site visit with
Bill Haire, BYLT Trails Coordinator, and our surface reconnaissance of the proposed
trail alignment. The approximate alignment of the proposed trail is depicted on Figures 1
through 3. Figure 1 is a vicinity map, Figure 2 is a geologic map, and Figure 3 is an
aerial photograph.
The trail will extend approximately 1.1 miles from near the intersection of State Route
49 and North Bloomfield Road, generally trending north through a series of switchbacks
to an existing gravel road located near the top of Sugarloaf Mountain. Near the midpoint
of this route, the trail will branch towards the northeast approximately 0.1 mile,
contouring across to an existing trail alignment at a proposed parking area on the west
side of Coyote Street. The trail branches north from the parking area, generally
following an existing trail alignment, approximately 0.25 miles to near the intersection of
Coyote Street and North Bloomfield Road. We understand that a short pedestrian
bridge may be constructed over a drainage course near the intersection of State Route
49 and North Bloomfield Road.
Existing slope gradients typically range from 15 to 50 percent throughout the landscape
where the trail is to be constructed. Considering the steep side slopes, we understand
that BYLT plans to implement the following construction standards.


The trail is to be constructed in accordance with United States Forest Service
(USFS) trail construction standards and best management practices (BMPs)
(https://www.fs.fed.us/recreation/programs/trail-management/trailplans/index.shtml).



Trail grades are typically limited to 8% throughout the project, except where physical
constraints require a steeper grade to avoid irregular topography, rock outcrops,
large trees or other environmental concerns. Relatively short trail segments with
grades of 10% to 12% are proposed.



Trail construction will employ sustainable design techniques, including relatively
gentle and sustainable grades and frequent grade reversals and out-sloping
surfaces to promote drainage.



The trail bed will utilize full bench construction and be built using hand tools as well
as mechanization.



To promote drainage, trail tread will be out-sloped at 2% to 4%, and rolling dips will
be constructed in order to facilitate water drainage from the trail. Grade dips or
rolling dips will be constructed at intervals of approximately 150 feet.



Brush, trees, and ground cover will be removed from the trail bed location as well as
cut and fill slopes. Stumps will be removed from the trail bed and back slope. The
trail corridor will be cleared to a distance of at least 4 feet wide and 8 feet high.
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Trails will be comprised of compacted native soil. The trails will not be surfaced
except in areas where soil characteristics require surfacing, for example, slippery
soils or soils that stay wet because of seepage. In these areas, crushed rock will be
used to surface the trail.



LITERATURE REVIEW
We reviewed selected geologic literature pertaining to the site vicinity. Findings are
presented below.
Soil Conditions
According to the Natural Resources Conservation Service (NRCS) web soil survey
(http:// websoilsurvey.nrcs.usda.gov) the Project vicinity includes areas mapped as Iron
Mountain cobbly loam (northern trail segment, towards the top of Sugarloaf Mountain),
Horseshoe gravelly loam (central and northeastern trail segments) and Placer diggings
(lower, southern trail segment). These soil types are described below based on
descriptions provided by NRCS.


Iron Mountain cobbly loam (2 to 50% slopes) is described as somewhat
excessively drained soil underlain by andesitic conglomerate. A representative soil
profile is described as 11 inches of grayish-brown loam and cobbly loam, underlain
by six inches of grayish-brown cobbly loam, underlain by weathered andesitic
conglomerate. Permeability is described as moderately rapid. For steep slopes,
runoff is described as rapid and erosion potential is described as high.



Horseshoe gravelly loam (15 to 30% slopes) is described as hilly soil underlain by
stratified Tertiary sand and gravel. A representative soil profile is described as 10
inches of reddish-brown and yellowish-red gravelly loam, underlain by 40 inches of
yellowish-red and red gravelly clay loam and light clay loam, underlain by strongbrown very gravelly loam at a depth of approximately 50 inches, underlain by
stratified Tertiary sand and gravel at a depth of approximately 59 inches below the
ground surface. Reaction is described as medium to very strongly acid. Runoff is
described as medium to rapid, and erosion hazard is described as moderate to
high.



Placer diggings is described as a miscellaneous land type consisting of remnants
of Tertiary river deposits, including hydraulically-mined areas.

Local Geology
An excerpt of the United States Geological Survey (USGS) Nevada City Special Folio
(Lindgren, 1897) is presented as Figure 2. According to Lindgren (1897), the site
location is underlain by andesitic tuff and breccia (represented as symbol Na on Figure
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2; comprising the top of Sugarloaf Mountain), rhyolitic tuff (symbol Nr; middle
elevations) and auriferous gravels (symbol Ng; lower trail segment). These Tertiary (65
million to 2.58 million years ago) deposits are generally underlain at depth by Mesozoic
(252 to 66 million years ago) granodiorite. Placer diggings are mapped at the southern
edge of the site.
According to the California Geological Survey Open File Report 96-08, Probabilistic
Seismic Hazard Assessment for the State of California, and the 2002 update entitled
California Fault Parameters, the site location is not mapped within an active fault
system.
The 1997 edition of California Geological Survey Special Publication 43, Fault Rupture
Hazard Zones in California, describes active faults and fault zones (activity within
11,000 years), as part of the Alquist-Priolo Earthquake Fault Zoning Act. The 2003
updated map and document indicate the site location is not within an Alquist-Priolo
active fault zone.

SURFACE RECONNAISSANCE
On January 3, 2018, we walked the alignment of the proposed trail to observe existing
surface conditions.
Slope gradients generally ranged from 15 to 50 percent along the proposed trail
alignment. Some segments of the proposed trail cross slopes in excess of 50 percent.
Elevations range from approximately 2,600 near the intersection of State Route 49 and
North Bloomfield Road to approximately 3,000 feet above mean sea level near the top
of Sugarloaf Mountain.
The lower trail segment crosses a slope failure (see Figure 3) that has recently been
graded to remove the steep, upper edge of the failure (the scarp of the landslide).
Although the recent grading resulted in the removal of the near-vertical slopes, the area
is still considered unstable and subject to erosion and mass wasting.
We observed seasonal drainage channels and evidence of water seepage at some
locations along the proposed trail alignment. Deeply incised drainage channels were
observed near the lower segment of the trail.

CONCLUSIONS
The following conclusions and opinions are based on our field observations, our review
of local geologic conditions, and our experience in the area.
1.

It is our opinion that the proposed trail construction is generally feasible from a
geotechnical engineering standpoint. The construction and management practices
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set forth by BYLT (as described above) are generally appropriate for construction of
the proposed trail.
2.

Slope failure has occurred near the southern end of the proposed trail in an area
that was topographically altered by historical Placer mining (see Figure 3). Although
the area of slope failure has recently been graded to remove the near-vertical slope
at the former landslide scarp, the entire landslide area is still considered unstable
and is subject to ongoing erosion and mass wasting. Additional slope failures may
occur in this area. Trail construction at locations of potential slope failure should be
avoided. Where the proposed trail alignment cannot be relocated around potentially
unstable slopes, periodic maintenance will likely be required to maintain and/or
rebuild the trail segment due to future slope failure, erosion and mass wasting.

3.

The trail grading should be recessed into the hillside to provide a stable bench.
Small-scale slope instability associated with oversteepened trail cuts and fills will
likely require periodic maintenance. Localized slope instability is possible,
particularly in areas of previous slope failure and at locations where existing slope
gradients exceed 50 percent (2:1, horizontal:vertical).

4.

Steep slopes (i.e., greater than 30 percent) are often associated with high erosion
potential and may be considered to be environmentally sensitive resource areas.
Care should be taken during and after trail construction to implement the BMPs set
forth by BYLT.

5.

Much of the residual soil along the trail alignment can generally be designated as
low plasticity silt and clayey sand. This material is considered suitable for use as
select fill for trail grading provided our recommendations provided herein are
followed. Predominantly granular material (i.e., sandy soil) associated with stratified
Tertiary deposits is also suitable for use as fill but is typically more susceptible to
erosion.

6.

The risk of seismically induced hazards such as liquefaction and surface rupture are
low at the project site.

7.

In general, no major streams or drainage courses were identified along the
proposed trail alignment. However, at locations where the proposed trails cross
ephemeral streams and drainages, installation of culverts and fills may be
considered to reduce the chance of surface water erosion. If a bridge is proposed
across the drainage near State Route 49 and North Bloomfield road, we would be
able to observe footing excavations and provide recommendations for footing
embedment, if needed.

8.

Routine maintenance and repairs should be anticipated along all sections of the
proposed trails. Trail surfaces will be susceptible to erosion from the imposed
pedestrian traffic and surface run-off from the uphill slopes. Crushed rock may be
used in areas where trail surfaces are highly susceptible to erosion. Surface water
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runoff should be routed to rock-lined V-ditches or cross culverts, where possible, to
reduce erosion from concentrated surface water flow.
9.

Our scope of services did not include subsurface investigation or laboratory testing,
nor did it include the development of site-specific geotechnical design criteria.
Although a design-level investigation is not typically performed for this type of
project, we would be able to consult regarding trail details if needed.

RECOMMENDATIONS
The following general geotechnical engineering recommendations are based on our
understanding of the project as currently proposed, our literature review and
observation of surface conditions, and our experience in the area.
Clearing and Grubbing
Strip and remove organic surface soil containing shallow vegetation and any other
deleterious materials. Vegetation and organic-rich topsoil may be suitable as a mulch
but should generally not be used as fill. The depth of stripping may vary across the site.
Oversize rock (more than 8 inches in greatest dimension) should generally not be used
as fill but may be suitable for use as rip rap for slope protection.
Preparation for Fill Placement
In areas that will receive fill, fill shall be placed on exposed native soil after completion
of site clearing, grubbing and overexcavation. Fill placed on slopes steeper than 5:1,
H:V should be benched into the existing slope to allow placement of fill in thin horizontal
lifts. Benches should extend into competent native soil or rock and should slope slightly
inboard, towards the uphill side of the trail.
Fill Placement
We understand that during construction fill will only be placed when necessary to
maintain trail requirements. However, fill will likely be necessary at drainage crossings
to allow for the placement of cross culverts for surface water drainage. Soil fill and
aggregate surfacing material should be mechanically compacted with equipment such
as a vibratory plate or jumping jack, pursuant to the local grading ordinance. Fill should
be uniformly moisture conditioned and placed in thin lifts (layers) with a thickness that
does not exceed the capability of the compacting equipment. For example, small walkbehind compaction equipment such as a vibratory plate or jumping jack may be capable
of compacting several inches of soil in one lift.
Material used for fill construction should consist of uncontaminated, predominantly
granular, non-expansive native soil or approved import soil. Rock used in fill should be
no larger than 8 inches in diameter. Rocks larger than 8 inches are considered
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oversized material and should be stockpiled for offhaul, or used later in rip rap areas or
rock walls.
Cut/Fill Slope Grading
We understand that cut and fill slopes will generally not exceed 3 feet in height. In
general, cut and fill slopes steeper than 2:1, H:V, will be subject to erosion and raveling
and will require routine maintenance. Fill slopes should be overbuilt with compacted fill,
and should be cut back to the design gradient. Rock armor (rip rap) on over-steepened
fill slopes will tend to reduce erosion.
Surface Water Drainage
Surface water drainage should not be directed over cut and fill slope faces. The
intercepted water should be discharged into natural drainage courses. Ephemeral
streams and drainage channels shall be kept clear, and allow surface water to drain.
Culverts should be installed where the trail crosses drainage channels and ephemeral
streams to reduce the chance of trail erosion at these locations. Energy dissipaters,
such as rip rap or splash blocks, should be installed at the culvert inlets and outlets to
mitigate erosion of the trail at these crossings.
If cross culverts are to be installed, general guidelines for culvert sizing and installation
can be found in the Nevada County Land Use and Development Code, Chapter XVII,
Article 5. We can provide specific recommendations on the design of these crossings if
needed.
Erosion Control during Construction
Existing vegetation should be preserved to the extent practical, and exposed soil should
be protected from wind and water erosion. If a storm is forecasted for the area, all
exposed fill areas should be sloped to drain, and compacted to facilitate runoff. Surface
drainage facilities should be maintained free of soil and debris during construction.
Best management practices (BMPs) should be implemented for erosion and sediment
control. Typical BMPs, such as mulch, fiber rolls, silt fences, and sediment traps, should
be used during and after construction as needed to reduce erosion and retain sediment
at the construction area.
Construction Monitoring
If needed, we can provide observation and consultation during construction. If a bridge
is proposed across the drainage near State Route 49 and North Bloomfield road, we
would be able to observe footing excavations and provide recommendations for footing
embedment, if needed.
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LIMITATIONS
We did not perform a full scale geotechnical investigation for the site. Our professional
services were performed consistent with the generally accepted geotechnical
engineering principles and practices employed in northern California. No warranty,
expressed or implied, is made or intended in connection with our work.
We performed a cursory observation of the subject site. Therefore, we may not have
completely identified all the conditions on the site. Pre-existing soil conditions and/or
substandard construction may cause future drainage issues at the site. We can assume
no responsibility for the future performance of trail or drainage improvements.
These services were performed consistent with H&K’s agreement with our client. We
are not responsible for the impacts of any changes in standards, practices, or
regulations subsequent to performance of our services. This report is solely for the use
of our client unless noted otherwise. Any reliance on this report by a third party is at the
party's sole risk.
Changes in the conditions of the property can occur with the passage of time. The
changes may be due to natural processes or to the works of man, on the project site or
adjacent properties. Therefore, the recommendations presented in this report should
not be relied upon after a period of two years from the issue date without our review.
Please contact us if you have any questions regarding our observations or the
recommendations provided in this report.
Sincerely,
HOLDREGE & KULL, AN NV5 COMPANY

Jason W. Muir, G.E. 2697
Associate Engineer
attached:

Figure 1, Vicinity Map
Figure 2, Geologic Map
Figure 3, Aerial Photograph
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