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Background, General Cross Section and Layout Plans:

The Optional Borrow Site, known as Oil Well Hill, is located immediately adjacent to 
Highway 101 north of Outlet Creek and is within Caltrans right-of-way. It has been 
designated as a proposed borrow site due to its proximity to the project corridor, its location 
within the existing Caltrans right-of-way, and the presence of soil material suitable for use 
as fill for this project.  It is located approximately 2.5-3.0 miles north of the project limits and 
as shown in the attached plans and as specified in “Supplemental Project Information, Oil 
Well Hill Optional Borrow Site”. The intent is for the material at the optional borrow site to 
be used in conformance with the general earthwork operations and the Contractor’s 
imported borrow activities.  Attention is directed to FEIS/EIR regarding any requirements by 
the Regulatory Agencies for usage of the site.

The optional borrow site is composed of three variations in the amount of material that is 
proposed for excavation.  Borrow Option One (BO-1) proposes to excavate 1.06 million 
cubic meters of material.  BO-2 proposes to remove approximately 0.5 million cubic meters 
of material.  BO-3 will remove approximately 0.1 million cubic meters of material (refer to 
Oil Well Hill Layouts).  The three options are intended to provide flexibility to the contractor 
depending on Project embankment needs.  It also provides a degree of guidance to 
evaluate both temporary and permanent impacts as they pertain to soils disturbance.  This 
approach is intended to generate an estimate of both construction and permanent best 
management practices that will be required to minimize impacts to water quality.

General cross-section and layout plans are provided for informational purposes only.  Final 
finished surface and grading will be performed in conformance with “Supplemental Project
Information, Oil Well Hill Optional Borrow Site” plans and as directed by the Engineer

Borrow-site: Natural Setting of Existing Landscape: 

The area surrounding Oil Well Hill is primarily a densely forested hillside consisting of both 
man-made and natural elements. Man-made features at the site include the existing 
highway and associated improvements (culverts, drainage inlets and dikes). There are also 
two houses adjacent to the borrow site.  In addition, there are road cuts from the 
construction of Highway 101 with slopes up to ¾:1 (H:V).

Natural features at the site include a relatively steep hillside. Vegetation in the general 
area consists of moderate to dense trees and some moderate to dense brush.
The dominant vegetation types in the Oil Well Hill borrow area are the Douglas Fir/Madrone 
Association, Douglas Fir - Canyon Live Oak Forest Alliance, Black Oak – Douglas Fir 
Association and Douglas-Fir – Tanoak/Black Huckleberrry Association.  More unusual 
vegetation types such as Douglas-Fir – Giant Chinquapin, Douglas-Fir - Bigleaf Maple / 
Hazel and Oregon White Oak - Douglas-fir/California Fescue also occur here. 
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The understory of the forests and woodlands throughout the study area is dominated 
mostly by native shrubs and herbs, though extensive Himalayan blackberry (Rubus 
discolor), Scotch broom (Cytisus scoparius) and Spanish broom (Sparteum junceum)
thickets also occur in the study area, and herb cover is light beneath the denser riparian 
canopies.

Intended Final Landform Design:

The intended final appearance of the site will attempt to minimize existing natural 
vegetation disturbance.  The primary means of achieving this is to maximize slope 
steepness to the extent possible. The geotechnical report conducted for this location 
authorizes cut slopes as steep as ¾:1 (H:V) with the intent to adhere to this maximum 
slope. 

Excavation procedures will begin at the toe of the existing road cut and move toward the 
hillside. Embankment material will first be generated from these existing cut areas.  Since 
the roadway will remain in its present alignment, flat areas will be created.

Once all material that can be generated from existing cut slopes is utilized, then excavation 
can proceed into vegetated slopes. All topsoil will be harvested and stored in the flat areas 
created adjacent to the roadway for future use. Additionally, these flat areas will then be 
designed to accept open drainage facilities as well as planting areas.  New vegetation will 
be planted to screen cut slopes, prevent erosion, stabilize slopes, and enhance water 
quality.  Plant palettes and species composition will be chosen based on the function they 
are intended to provide.

Specific Contour Grading and Re-Vegetation/Erosion Control 
Plan:

Re-vegetation/Erosion Control will include the implementation of several elements to 
minimize erosion and promote the re-establishment of native plant communities to areas 
impacted by operations associated with the optional borrow site.  The following techniques 
will be implemented as part of the follow-up planting project:

Minimizing the removal of trees and avoid, where feasible, established vegetation 
including trees.

Removed vegetation six inches in diameter or smaller shall be reduced to chipped or 
shredded material and stockpiled for later use.

Harvest and stockpile the top 150 mm topsoil layer that includes duff as first order of 
work as part of the excavation operations.

All final excavated areas shall be contour graded.

Apply stockpiled topsoil/duff to final contour graded slopes and drainage areas. 
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Further amend soils and provide additional nutrients for plantings by applying organic 
fertilizers (slow release) and compost where deemed necessary. 

Revegetate all disturbed areas with grass and forb seed (as part of permanent erosion 
control); supplemental seeding and container plantings of native perennial grasses, shrubs 
and trees.

As a passive erosion control measure, chipped or shredded material shall be applied to 
all exposed, disturbed and contoured slopes. 

Planting implementation shall reflect existing vegetation patterns to assure a natural 
appearance.

All plant material used for both erosion control and re-vegetation plantings shall be 
derived from genetically adapted seed and plant material.

Incorporate compost/duff to a depth of 12 inches on fill slopes and cut slopes 1:4 or 
flatter

BMP Measures-Proposed with Construction:

The following measures will be implemented during construction to minimize erosion:

Roadway Improvements

Remove and reapply duff layer (topsoil and organic layer) to all disturbed and exposed 
bare areas including slopes as well as basin floors.

Final excavated and embankment slopes will be roughened using a tracked vehicle or 
serrated devise to create an irregular surface. Where rocks are encountered during 
excavation, they will be left as a natural element to the highway design.

All disturbed areas after all earthwork is complete will receive duff, compost, organic 
fertilizer, seed and chipped or shredded mulch as the last erosion control component.

 100 mm of compost shall be thoroughly mixed into the final top 0.50 meters of cut 
slopes 1:4 or flatter. 

Any basins will be contour graded to better fit the natural landscape. As one site differs from 
the next, each basin will be contour graded to represent the unique characteristics found at 
each location.

Address compaction and need to rip based on post construction conditions.

Aesthetics:

The visual impacts created by the excavation operations will be minimized by the erosion 
control measures and follow up planting effort.  As part of construction (permanent erosion 
control), Caltrans is proposing to use a seed mix composed of native grasses, forbs and 
wildflowers that are known to provide positive results in the Willits Valley vicinity.  The 
follow-up planting project proposes to use containerized plantings throughout impact areas, 
and to screen cut slopes.  The follow-up planting will re-establish the natural appearance 
more quickly.  Lastly, mulch, in the form of shredded or chipped material will be applied 
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throughout disturbed areas.  Mulch provides an instant natural background and will last 
several years, providing cover until vegetation has matured.
  
Proposed cut slopes associated with the optional borrow-site operations are anticipated to 
be visible from the U.S. 101. To lessen the visibility of these slopes, soils in the newly 
generated flat areas of the borrow site will be improved to support vegetation in the attempt 
to screen views on the cuts.

Follow-up Planting Project – Oil Well Hill Optional Borrow Site: 

A separate planting project will follow the excavation operations.  The planting project will 
establish containerized native plant species. These plants will supplement the erosion 
control seeding and aid in the long-term restoration and soil stabilization of the disturbed 
areas. The plant species proposed for the project are those found in and near the project 
location.

Planting Plan

Implementation Schedule: Borrow-site excavation activities and temporary erosion control 
measures will be implemented through out much of the roadway contract time span. To 
ensure the best possible growing and plant establishment conditions, as well as to allow for 
the permanent erosion control to establish itself, the follow-up planting project will be 
implemented the second fall season following the completion of the road excavation 
operations at Oil Well Hill. Positive results have been documented with late summer or 
early fall plantings.  Planting during this time ensures a higher degree of survival as well as 
establishment while minimizing plant establishment costs.

Species:  

Seed and container species used for the project will be derived from genetic stock 
originating from the Tahoe Basin and similar elevation and vegetation characteristics as the 
project. The following is a list of those species proposed for both the erosion control and re-
vegetation components:

Proposed Container Material (Re-vegetation)

Trees
Arbutus menziesii Pacific madrone
Calocedrus decurrens Incense cedar
Sequoia sempervirens Coast redwood
Pinus ponderosa Ponderosa pine
Pseudotsuga menziesii Douglas fir
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Shrubs
Arctostaphylos manzanita ssp. manzanita shiny-leaf whiteleaf manzanita
Ceanothus integerrimus deer brush
Ceanothus foliosus var. foliosus wavyleaf ceanothus
Corylus cornuta var. californica California hazelnut
Heteromeles salicifolia (formerly arbutifolia)  toyon

Achillea millefolium common yarrow
Bromus carinatus var. carinatus  California brome
Clarkia purpurea ssp. quadrivulnera   Four-spot
Danthonia californica California oatgrass
Elymus glaucus ssp. glaucus1

Eschscholzia californica California poppy
    Blue wildrye

Festuca californica California fescue
Hemizonia congesta ssp. leucocephala, hayfield tarweed
Hordeum brachyantherum ssp. californicum  California barley
Lotus purshianus var. purshianus   Spanish lotus
Lupinus bicolor Miniature lupine
Nassella pulchra Purple needlegrass

1
Species to be included as plugs in revegetation component. 

Plant  container sizes: Caltrans will contract grow the material to be planted for this project.  
In most cases the materials will be one year old or less.  Young plants in small containers 
are preferred because the plant is more likely to have healthy root:shoot ratios, and more 
likely to be able to quickly adapt to wildland soil, water and weather conditions.

The exception to this will be for incense cedar, Jeffery and Sugar Pine.  Caltrans will obtain 
trees that are two years old, to more quickly provide larger plantings.  This however, will not 
meet the 3-6 foot trees stated in the permit.  Caltrans can plant this size material, but 
cannot ensure success.  Caltrans has unsuccessfully tried to plant large size containers in 
wildland settings, as have others around the basin.  Many of these examples have included 
watering, but have still not ended with good results.  The main problem is likely in the 
unbalanced root:shoot ratio and the fact that these trees will be planted in disturbed soil 
conditions.  Over the last 5 years, Caltrans has had much better success with smaller plant 
material.  We have done so, at the recommendations of such agencies as the USFS and at 
the recommendations of native plant nurseries.
  
Mulch:  Mulch shall be derived from pine needles collected in the vicinity of the project. No 
straw mulch shall be used for this project.
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Planting Densities: Plant types will include trees, shrubs and ground covers as well as 
grass plugs. Ground cover species will be spaced at one-meter centers. Shrubs will be 
spaced to reflect the naturally occurring vegetation patterns found in and near the project 
location. The on-center spacing therefore will be between one and three meters (3 to 10 
feet). Grass plugs will be spaced no more 0.3 meters (1 foot) apart and will be used 
extensively in the basin area as well as in areas deemed adequate for their placement.  Re-
vegetation will occur both within and outside the basin. Plantings within the basin will occur 
with the objective of absorbing pollutants found in the storm water before subsurface 
drainage occurs. Plantings around the outside of the basin will be done to help screen 
them from the public’s view.

Estimated Quantities:

Quantities for earthwork (slope roughening), topsoil/duff, revegetation, erosion control 
(netting), fiber rolls and permanent erosion control items have been included in the 
contract. The approximate quantities for implementing permanent Erosion Control BMPs 
and revegetation work are as follows:

Item Description Unit Approximate Quantity

EARTHWORK – SLOPE ROUGHENING  M2  50,000

EROSION CONTROL (TYPE D)  M2  50,000

TOPSOIL/DUFF M2  50,000

REVEGETATION HA  2.0

EROSION CONTROL (NETTING)  M  9,000  

FIBER ROLLS  M  2,500
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