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La Honda Forest Health Management Assessment — Findings and Contract Amendment for
Expanded Scope

GENERAL MANAGER’S RECOMMENDATIONS _éhL

1. Receive a presentation on the findings of the La Honda Forest Health Management
Assessment

2. Authorize the General Manager to amend a contract with Sicular Environmental Consulting
and Natural Lands Management of Berkeley, California in the amount of $15,300 to provide
additional public outreach support and add the Woodruff Creek parcel as an addendum to the
La Honda Forest Health Management Assessment; the amendment would bring the contract
to a total not-to-exceed amount of $107,293.

SUMMARY

The Midpeninsula Regional Open Space District (District) owns approximately 30,000 acres of
forest and woodland habitat throughout the Santa Cruz Mountains bioregion. A 1,210-acre
forested portion of the La Honda Creek Open Space Preserve (Preserve) is the subject area for
the District’s first forest health assessment and management plan, referred to as the La Honda
Forest Health Management Assessment (“Forest Health Assessment’). The consultant reviewed
historic information, gathered and analyzed extensive forest data, and has prepared draft
management options for different portions of the Forest Health Assessment area, based on the
degree of ecological impairment and the effectiveness of potential stewardship interventions to
promote healthy, resilient forest conditions. Staff will present the findings of the La Honda
Forest Health Management Assessment and discuss next steps in the project development, which
includes partner peer-review and public engagement.

A contract amendment with Sicular Environmental Consulting and Natural Lands Management
(Sicular Environmental) in the amount of $15,300 is recommended to include a newly acquired
parcel in the study and provide additional public outreach prior to the Board considering final
approval of the Forest Health Assessment recommendations. The 190-acre Woodruff Creek
forested parcel was purchased by the District during the Forest Health Assessment development
and therefore was not surveyed under the existing contract. The amendment would bring the
contract to a total not-to-exceed amount of $107,293. The Fiscal Year 2021-22 (FY22) budget
includes sufficient funds to cover the work.
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DISCUSSION

Policy and Prior Planning

The District’s Resource Management Policies (RMP) include Forest Management Policies with
the following goals: “to retain and promote biologically diverse, dynamic forest conditions;
maintain and enhance high quality forest and aquatic habitat; encourage and enhance the
development of late-seral conifer forest; provide for visitor experiences within diverse forest
habitat; and promote regional fire management objectives”. The Forest Management Policies
were developed in 2007 and included two public study sessions with the Board of Directors
(Board) (R-07-76, R-07-78). The Board approved the final Forest Management Policies as part
of the RMP in 2011 (R-12-05).

The La Honda Creek Open Space Preserve Master Plan (Master Plan), Mitigated Negative
Declaration, and Mitigation Monitoring Program were adopted by the Board in 2012 (R-12-

83). The Master Plan includes a Forest Management Element, which directs the District to begin
forest management efforts with surveys that document existing conditions to inform potential
future management decisions. The Master Plan also identifies opportunities for managing
redwood forest habitats in the preserve to accelerate the development of late-seral conditions,
with the goal of protecting and restoring old, mature, forest habitat for wildlife, fire resiliency,
and to increase carbon uptake and storage. A portion of the Preserve within the study area

is designated in the Master Plan as a Conservation Management Unit (CMU), reflecting the need
for intensive restoration work to repair the natural resource values of the forest that have been
impacted from prior, poorly managed timber harvest activities, including the need to properly
decommission former dirt logging roads and address failing stream crossings.

La Honda Forest Health Management Assessment

The Forest Health Assessment (Attachment 1) describes the historic conditions from clear
cutting in ~1876 to the most recent timber harvest in 1988 that have affected the composition of
the 1,210-acre forest and its future ecological trajectories. Although the Forest Health
Assessment area has not burned since the late 1800s, the importance of managing for wildfire
resiliency in redwood and other forest communities was evident in the CZU Fire Complex of
2020. The Forest Health Assessment notes much of the habitats could benefit from fuels
reduction treatments and incorporates the Wildland Fire Resiliency Program recommendations
for upper La Honda Open Space Preserve (Attachment 2). The forests also sequester significant
amounts of carbon, and therefore, the resiliency of these forests is an important part of District
climate goals.

The Forest Health Assessment identifies ecological impairments related to forest conditions,
fuels, and sedimentation. Impaired forest conditions that reduce the quality of the habitat include
overly dense redwood forests, isolated redwoods, Douglas-fir encroachment in hardwood forests,
and Sudden Oak Death. Impaired fuels conditions that increase the intensity of potential fires
resulting in seriously damage habitats include brush and grass encroachment on forest edges,
ladder fuels and duff accumulations, and dead and dying vegetation due to Sudden Oak Death.
Impaired watershed conditions include legacy roads that divert natural runoff and are source of
downstream sedimentation and water quality impacts. The Forest Health Assessment presents
preliminary, high-level options that address these impairments while recognizing that further
investigation and refinement is warranted.
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Preliminary Options and Broad Strategies to Promote Forest Health

The high-level, preliminary options and broad strategies identified in the La Honda Forest Health
Management Assessment include fuels reductions in a variety of contexts, watershed
improvements to reduce sedimentation, and the use of silviculture to accelerate the growth of
second growth redwoods forests into late-seral (old-growth) habitats. The La Honda Forest is
very diverse in its stand conditions, due to varying topography, hydrology, soils and geology,
differing harvesting histories, and the absence of fire.

While the District has conducted many fuels reduction and sediment reduction projects in the
past, restoration forestry treatments in redwood forests and large-scale forest management are
new to the District. Other restoration forestry projects have included eucalyptus, acacia, and
other non-native tree removal from forest stands or other habitats. Several commercial timber
operations have occurred on District lands where private timber rights preexisted District
ownership of the land, such as at Bear Creek Redwoods Open Space Preserve in 1999 and El
Corte de Madera Creek Open in the 1980s. The purpose and practices of restoration forestry are
different to conventional for-profit timber harvesting (particularly outside of the Santa Cruz
Mountains) and can be defined as a silvicultural treatment whose main purpose is to improve
stand conditions and habitats over time. Not all timber harvests are equal; there are local timber
harvest examples where activities and the natural resources are carefully managed to ensure
forests remain healthy, sustainable, and productive for ongoing timber operations and overall
forest health. The term restoration forestry also distinguishes management practices from
sustainable forestry, which can be defined as silvicultural treatments that maintain or increase
stand volume to ensure ongoing commercial yield (i.e., harvest less than the forest produces over
time to sustain long-term timber operations and production).

The restoration forestry goals in the Forest Health Assessment focus on the habitat impairments
and optional remedies for each area: overly dense second-growth redwoods and treatments that
reduce density and/or enhance and protect existing late-seral and old-growth stands. In short, the
Assessment discusses the select removal of small diameter trees that compete with and suppress
the annual growth of larger trees (“old-growth candidates™) or create undesirable ladder fuels
that can result in canopy fires and threaten the resiliency of the forest in the event of a wildland
fire. The Assessment also describes redwood forests that would not benefit from active
interventions and which should continue on a natural trajectory.

In a restoration forestry project, many of the felled trees do not have commercial (financial)
value, and not all locations are accessible to transport trees out carefully and safely without
causing significant ground disturbance. In these instances, felled trees that remain and are not
pulled out of the area are instead left on the forest floor to naturally decay and return nutrients
back into the soil, with branches lopped to reduce fuel heights. A local example of such an
approach can be found at the Sempervirens236 site managed by the Sempervirens Fund as well
as in portions of San Vicente Redwoods. Restoration forestry projects are more common in
Northern California, particular in Redwood National and State Park, which has been a source of
much scientific research and adaptive management. Some treatment areas may result in felled
trees that could be reused as building/construction materials. Locally, the most notable example
of a project where funds generated from the sale of trees as by-products of restoration forestry
are reinvested into stewardship work is located at the San Vicente Redwoods property outside of
Davenport, which is a collaborative project between Sempervirens Fund, Peninsula Open Space
Trust (POST), Save the Redwoods, and the Land Trust of Santa Cruz County. At both San
Vicente Redwoods and at Redwood National and State Park, the funds generated by the sale of
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felled trees that are part of the restoration forestry work are reinvested to complete invasive plant
management, sediment control work, and wildfire resiliency treatments. The District’s Forest
Management Policies require that any funds generated from restoration work be directed and
invested toward resource management activities and long-term natural resource monitoring.

One of the preliminary considerations that apply throughout the Assessment Area is to
potentially utilize the Timber Harvest Plan (THP) process to implement the Forest Health
implementation. The THP process is a California Environmental Quality Act (CEQA) equivalent
with a robust public process that is led by CalFire as the lead agency. THPs are required for
commercial timber operations and are also sometimes used for large scale non-commercial
timber operations to conduct fuels reduction work or forest roads management.

Recommended Contract Amendment

A contract amendment with Sicular Environmental Consulting and Natural Lands Management
(Sicular Environmental) in the amount of $15,300 is recommended to include a newly acquired
parcel in the Forest Health Assessment and to assist the District with partner outreach and
engagement. The 190-acre Woodruff Creek Parcel was acquired during the development of the
Forest Assessment (Attachment 3). It is a mostly forested parcel with a notable concentration of
large, old-growth sized trees. Adding this area would ensure the Forest Health Assessment
considers all of the major forested areas within the Preserve. The amendment would bring the
contract to a total not-to-exceed amount of $107,293.

FISCAL IMPACT

The presentation does not have a fiscal impact. At a future Board meeting, staff will return to the
Board for consideration to approve the Forest Health Assessment recommendations into a
project. A cost estimate for the project will be developed during the next phase of work as the
forest management prescriptions are created with a registered professional forester and peer-
reviewed by partner agencies and organizations.

The FY22 adopted budget includes $349,126 for the Restoration Forestry Demonstration Project
MAAO05-010. There are sufficient funds in the project budget to cover the recommended Sicular
Environmental contract amendment. $47,152 was expensed under general fund operating against

this Sicular contract in prior years before the project was deemed MAA eligible.

Restoration Forestry Prior Estimated
Demonstration Project Year Afl?){pztze d PrFo;{ezcie d Prl:);izc‘t'e d Future TOTAL
MAA05-010 Actuals Years
Total Budget: $32,067 | $349,126 | $571,706 | $365,000 $0 $1,317,899
Spent-to-Date
(as of 07/13/2021): ($32,067) $0 $0 $0 $0 ($32,067)
Encumbrances: $0 $0 $0 $0 $0 $0
Remainder of Sicular
Environmental Base $0 | ($12,774) $0 $0 $0 ($12,774)
Contract:
Sicular Environmental $0 | ($15,300) $0 30 S0 | (515,300)
Contract Amendment: ’ i
Budget Remaining $0 | $321,052 | $571,706 | $365,000 $0 $1,257,758
(Proposed):
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The following table outlines the Measure AA Portfolio 05 La Honda Creek: Upper Area
Recreation, Habitat Restoration and Conservation Grazing Projects allocation, costs-to-date,

projected future project expenditures and projected portfolio balance remaining.

MAAOS La Honda Creek: Upper Area Recreation, Habitat Restoration

and Conservation Grazing Projects Portfolio Allocation: $11,733,000
Life-to-Date Spent (as of 07/13/2021): ($2,664,333)

Encumbrances: $0

Remaining FY22 Project Budgets: ($774,401)

Future MAAOS project costs (projected through FY25): ($2,888,092)

Total Portfolio Expenditures: ($6,326,826)
Portfolio Balance Remaining (Proposed): $5,406,174

The following table outlines the Measure AA Portfolio 05 allocation, projected life of project

expenditures and projected portfolio balance remaining.

MAAUOS5 La Honda Creek: Upper Area Recreation, Habitat Restoration
and Conservation Grazing Projects Portfolio Allocation:

$11,733,000

Projected Project Expenditures (life of project):

05-001 La Honda Creek Land Conservation Opportunities

($1,756,093)

05-002 Upper La Honda Creek Grazing Infrastructure ($297,432)
05-005 La Honda Creek Red Barn Parking Area and Easy Access Trail ($327,513)
05-007 La Honda Creek Phase II Trail Connection ($471,622)
05-008 La Honda Creek White Barn Structural Rehabilitation ($588,638)
05-009 La Honda Creek Redwood Cabin Removal and Site Restoration ($664,134)
05-010 Restoration Forestry Demonstration Project ($1,317,899)
05-011 Lone Madrone Ranch Fence Installation ($278,898)
05-012 Phase 2 - Paulin Bridge Replacements (2) ($624,597)
Total Portfolio Expenditures: ($6,326,826)
Portfolio Balance Remaining (Proposed): $5,406,174

BOARD AND COMMITTEE REVIEW

This item has not been reviewed by a Board Committee. Sicular Environmental’s contract was

approved by the Board at the June 26, 2019 meeting (R-19-84, minutes).

PUBLIC NOTICE

Public notice was provided as required by the Brown Act and to neighbors of the Preserve
potentially affected by the proposed project and the La Honda interested parties list. The La
Honda Forest Health Management Assessment and notice of this meeting was sent to staff from
California State Parks, Sempervirens Fund, Save the Redwoods, the Peninsula Open Space Trust,
and Green Foothills. Additional notice was given CalFire, Big Creek Lumber Co., and Matt
Greene Forestry and Biological Consulting (who manages the forests on the Djerassi property

west of La Honda Creek OSP).



https://www.openspace.org/sites/default/files/20190626_Award%20of%20Contract%20Forest%20Inventory%20and%20Mgmt.%20Planning_R-19-84.pdf
https://www.openspace.org/sites/default/files/20190626_BOD_minutes_APPROVED.pdf
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CEQA COMPLIANCE

This item is not a project subject to the California Environmental Quality Act. At a future Board
meeting, the Board may direct staff to pursue a project that will need to be evaluated for CEQA
compliance.

NEXT STEPS

The next steps for District staff, following this Agenda Item, include reviewing the preliminary
Forest Health Assessment implementations options and broad restoration concepts and strategies
with conservation partner organizations and agencies who hold redwood management and
ecological expertise (e.g. Save the Redwoods, Sempervirens Fund, the Peninsula Open Space
Trust, California State Parks, and Green Foothills). These organizations and agencies can
provide a robust peer-review of the analysis and assist the District with developing the final
implementation recommendations and stand-by-stand prescriptions for the Forest Health
Assessment. Once these are ready, District staff will review the Assessment and implementation
recommendations with interested parties at a public meeting (date TBD) before returning to the
Board with the final recommendations for consideration of approval. Once approved, a request
for proposal and qualifications would be issued to contract with a registered professional forester
and other consultants to implement the assessment recommendations.

Attachments:
1. La Honda Forest Management Assessment
2. La Honda OSP Wildland Fire Resiliency Map Excerpts
3. Map of Woodruff Creek Parcel

Responsible Department Head:
Kirk Lenington, Natural Resources Manager

Prepared by/Contact person:
Aaron Hébert, Senior Resource Management Specialist, Natural Resources Department

Graphics prepared by:
Nathan Grieg, Data Analyst II
Kevin McManigal, Orange Peel Cartography
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This statement establishes the context for the District’s forest management goal:

Goal FM: Manage District land to retain and promote biologically diverse, dynamic forest
conditions; maintain and enhance high quality forest and aquatic habitat; encourage and enhance
the development of late-seral conifer forest; provide for visitor experiences within diverse forest
habitat; and promote District and regional fire management objectives.

Several of the policies and implementing programs that flow from Goal FM are directly relevant to the
Assessment, as shown in Table 1-1.

Table 1-1

Relevant Forest Management Policies and Implementing Programs

Policy

Implementing Programs

Policy FM-1 Inventory and
assess District forest and
woodland.

Inventory and assess existing District forest conditions. Inventories within
hardwood stands should include forest age, structure, health, and an
evaluation of regeneration (growth of seedlings and young trees).
Inventories within conifer stands should have a particular emphasis on forest
age and structural characteristics, identification of biological legacies, and
the reconnection and restoration of late-seral habitat. Inventories should also
include the identification and assessment of any effects of urbanization on
the forests.

Inventory District forest to assess fuel loads and forest structure related to
fire. Identify access issues and District and community/regional fire
concerns.

Policy FM-2 Ensure that
forest management activities
are compatible with the
protection of special status
plant and animal species.

Manage forests to expand critical habitat for sensitive species by restoring
forest structure and habitat elements utilized by sensitive species to develop
and connect suitable habitat.

Policy FM-3 Ensure that
forest management activities
are compatible with riparian
ecosystem and water
resources protection and
policies.

Protect riparian ecosystems and habitat to maintain natural hydrologic
process, water quality, and wildlife benefits. Maintain essential riparian
functions, and if necessary enhance and restore riparian habitats.
Inventory and assess roads and trails on District forestlands to identify
significant erosion and sediment sources. Maintain essential roads to high
standards, and eliminate or reduce to trail width all non-essential roads.
Discourage forest management activities within riparian areas unless
justified and implemented for the specific purpose of restoring degraded
riparian habitat.

Policy FM-4 Manage District
conifer forests to sustain and
encourage the development
of late-seral habitat
conditions.

Prepare Forest Management Plans for high priority District forests to
establish habitat goals and appropriate management treatments. Utilize
restoration ecologists, forest ecologists, Registered Professional Foresters, or
other resource management professionals to prepare plans, as appropriate.
Restore degraded forest habitats to promote the development of late seral
habitat, forest habitat complexity, and to enhance biodiversity, where
existing stand conditions and access permit. Utilize state of the art
silvicultural (forestry) practices to restore degraded forests.

Protect existing residual old growth trees and stands, mature oaks, and most
large, older Douglas-fir trees. The conservation of these areas will take
precedence over other uses and management practices that are determined to
have an adverse effect on these resources.

Maintain and/or create large snags and downed wood for wildlife habitat
where not a safety hazard.

La Honda Forest Assessment
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Policy

Implementing Programs

Foster relationships with educational institutions, forest scientists and forest
professionals to inform District forest management decisions based upon
sound, current science, and to contribute opportunities for continuing
research of late-seral focused management. Seek grant opportunities and
partnerships for forest research and monitoring.

Policy FM-5 Provide
necessary fire and fuel
management practices to
protect forest resources and
public health and safety. (See
WEF policies)

Maintain essential roads for emergency fire access, and forest management
activities undertaken to reduce fire hazard.

Evaluate the potential to reduce forest fuel loading through the removal of
smaller trees to reduce forest floor fuel buildup and ladder fuels.

Coordinate with fire agencies and local communities to define locations
where fire protection infrastructure is desirable and practical.

Reintroduce fire as a resource management tool to reduce forest floor fuels
and reestablish fire for ecosystem health where stand conditions, access, and
public safety permit. Coordinate with other agencies for planning and
implementation.

Policy FM-6 Protect forest
health from intense wildfire,
pests, and pathogens with
high potential to cause
damage.

Evaluate potential for forest loss to intense wildfire, pests and pathogens
where effective methods are available and justified.

Limit the scale of clearings and light-gaps in forests to reduce potential for
weed establishment. Where activities occur within the forest edges, weed
treatments and monitoring will be a component of the treatment plan.
Manage forest diseases when necessary to protect natural biological
diversity and critical ecosystem functions. Regarding Sudden Oak Death
(SOD): detect, report and monitor infested areas; utilize sanitation and best
management practices (BMPs) to control the spread of the SOD pathogen;
train staff and educate the public; and support SOD research to guide land
management decisions.

Policy WF-4 Manage District
vegetation communities to
reduce the risk of
catastrophic fire and to
maintain biological diversity.

Promote the restoration and development of late-seral forest communities.
Evaluate the potential to reduce forest fuel loading through the removal of
smaller trees to reduce forest floor fuel buildup and ladder fuels.

Continue to utilize and expand the District’s conservation grazing program
to reduce grassland fuels, brush encroachment, and encourage the vigor of
native grass and forb species.

Manage forest diseases such as Sudden Oak Death (SOD).

Manage scrub, shrub, and chaparral communities to maintain a mosaic of
ages and species within strategic management corridors on roads, ridgetops,
and near residential development or other critical infrastructure to
compartmentalize preserves and reduce fuel loads.

Source: MROSD, 2021

In addition to Goal FM, the District’s goal for wildland fire management (Section XV of the Resource
Management Policies) is central to the Assessment:

Goal WF: Manage District land to reduce the severity of wildland fire and to reduce the impact of
fire suppression activities within District Preserves and adjacent residential areas; manage habitats
to support fire as a natural occurrence on the landscape; and promote District and regional fire

management objectives.

Policy WF-4 and its implementing programs, shown in Table 1-1, pertain directly to the Assessment.

La Honda Forest Assessment
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Report Organization
The Assessment is organized as follows:

Chapter 1, Introduction, introduces the approach to planning forest management, and describes how the
Assessment relates to District polices and plans.

Chapter 2, Forest Inventory, presents the results of a forest inventory (or timber cruise) of the La Honda
Forest performed in 2020. The inventory is an essential planning tool for forest management. It
categorizes the forest into “stand types,” which are distinct combinations of age structure, species
composition, and canopy density. Stand types are mapped and statistics are developed for each, including
the volume, density, and size distribution of standing trees in the forest. The inventory also estimates
forest growth rates, carbon sequestration, and fuel loading.

Chapter 3, Context for Forest Assessment, includes a land use history of the La Honda Forest, focusing
on the history of logging from the clearcut of the late 19" and early 20" century, to the District’s
acquisition of the land in the 1980s. The parcels that make up the La Honda Forest were in multiple
ownerships, and the discussion in this chapter attempts to explain the variation in current conditions based
on what can be reconstructed of the different management history of the forests within each. Chapter 3
also includes a discussion of the factors that shape or constrain approaches to silvicultural forest
restoration within the La Honda Forest. Restoration treatment regimes, wildfire hazard, climate change
considerations, and watershed restoration objectives are addressed.

Chapter 4, Recommendations for Forest Restoration and Management, discusses current conditions in
the La Honda Forest, focusing on legacies of past management that inhibit the ability of the Forest to
regain old growth character, and provides options for silvicultural restoration treatments. This chapter
provides separate discussions of distinct areas of the La Honda Forest that share a common management
history, or that are botanically distinct. For each defined area, restoration options consistent with the
District’s Resource Management goals and policies are provided. Also included is a discussion of an
approach to a monitoring and adaptive management program.

Appendices

The Assessment includes several appendices:
Appendix A: Haul Road Sediment Source Inventory

This report summarizes the findings of a road erosion inventory of a 1.7-mile-long abandoned logging
road located on the east side of La Honda Creek OSP in the Conservation Management Unit area (Figure
1-1). This 1960’s era road is in poor condition and actively eroding with multiple washouts, diverted
watercourses, and slope failures that both prevent access and which are currently delivering sediment to
La Honda Creek.

Appendix B: Forest Inventory Methodology

Contains a description of the field methods used in completing the forest inventory.

La Honda Forest Assessment 1-7 Midpeninsula Regional Open Space District
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Appendix C: Forest Inventory Results

C1 Stand Tables
Compiled data from the inventory

C2 Fuels Data
Plot-based measurements of large woody debris and other indicators of fuel loading.

C2 Carbon Calculations
Spreadsheet containing calculations of sequestered carbon within the forest.

Appendix D: Cost Estimates

Preliminary estimates of the cost of implementation of recommendations.
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CHAPTER 2

Forest Inventory

This chapter presents the results of an inventory of the La Honda Forest conducted in the spring and
summer of 2020 by Buena Vista Services, LLC. The inventory, or “timber cruise,” was designed to obtain
information regarding conifer and hardwood forests, with a focus on age structure, species composition,
growth rates, and regeneration. Fuels were also measured to support an assessment of the risk of
catastrophic wildfire as well as risk to carbon stocks, and to inform application of management tools such
as prescribed burning or other fuel reduction techniques.

Project Area

The La Honda Creek Open Space Preserve is approximately 6,100 acres. The project area — the La
Honda Forest — covers approximately 1,772 acres. As a first step in planning the inventory, the forested
area was stratified into conifer, hardwood, and non-forest cover types, as shown in Figure 2-1,
Preliminary Cover Classes and Table 2-1, Preliminary Stratification. As shown in Table 2-1, about 1,210
acres are forested, including about 968 acres of conifer forest and 242 acres of hardwood forest. About
563 acres are unforested, consisting of grassland, brush, and ponds.?

The Forest was divided administratively, as shown in Table 2-2, Administrative Divisions, to include
separate characterization of two areas of particular interest for this Assessment: the Harmon Parcel, and
the Conservation Management Unit (CMU); see location of these areas in Figure 2-1.

Methods

The inventory used a sampling method based on fixed radius, 1/5-acre circular plots (52.7° radius) for
measurement of larger trees, and with 1/50-acre (16.65’ radius) nested subplots for sampling of smaller
trees. Plot centers were monumented and numbered, to enable future resampling. Please see Appendix B
for details of field methods and measurements.

A preliminary vegetation typing of the inventory area was done using recent orthoimagery, historic maps
and photos, and several field visits. Plot locations were randomly distributed in both hardwood types and
conifer types, with a lower intensity applied to hardwoods. There were a total of 153 plots, representing
approximately 2% of the hardwood area, and 4% of the conifer area (Figure 2-2, Sample Plot Locations).
This intensity has been used in forest inventories throughout the Santa Cruz Mountains and generally
returns a population estimate standard error term of 5% or lower for gross volume. The results of the La
Honda Forest inventory have a standard error term of 4.1% for conifer gross volume (Appendix C1).

1 Al acreages are derived from GIS mapping.

La Honda Forest Assessment 2-1 Midpeninsula Regional Open Space District
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Table 2-1
Preliminary Stratification
Conifer/conifer dominated forest 968 acres
Hardwood dominated forest 242
Brush/Grass/Non-Forested 563
Total 1,772
Table 2-2
Administrative Divisions
Harmon Parcel
Conifer/conifer dominated forest 44 acres
Hardwood dominated forest 7
Brush/Grass/Non-Forested 1
Subtotal 52
Conservation Management Unit (CMU)
Conifer/conifer dominated forest 348
Hardwood dominated forest 21
Brush/Grass/Non-Forested 69
Subtotal 439
Remainder
Conifer/conifer dominated forest 576
Hardwood dominated forest 214
Brush/Grass/Non-Forested 492
Subtotal 1,282

Post-Stratification and Simplification of Forest Stand Types

After the field measurements were completed, the forest typing was refined. The goal of this post-
stratification exercise was to aggregate similar types with similar characteristics to drive down the
coefficient of variation within each type. This is done carefully so that important differences are not lost,
and so that the inherent variability found naturally within types is preserved.

Using orthoimage sources of different scales and sun angle, combined with field notes and plot data, the
project area was further stratified into distinct cover types. The area of each stratum was determined to
allow expansion of the tree data (from the means derived from the plot data to the total for each stratum)
and estimate error terms. 32 forest strata, or “stand types” were delineated, each representing a distinct
combination of age structure, species composition, and canopy density. To reduce this to a number
practical for planning purposes, while still retaining the critical distinctions between types, similar types
were then combined. The final set of 11 stand types is shown in Figure 2-3, Simplified Stand Types. The
eleven final stand types, their acreage, a description, and their component types from the initial post-
stratification, are shown in Table 2-3. Acreage of the stand types that occur within each administrative
area is shown in Table 2-4.

La Honda Forest Assessment 2-5 Midpeninsula Regional Open Space District
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The stand type labeling system combines age structure, canopy density, and predominant over-story
species, in that order, using the following terms:

AGE STRUCTURE CANOPY DENSITY PREDOMINANT SPECIES
Y - Young growth 1-70-100% R — Redwood
YY - Large second growth 2 - 50-70% D - Douglas-fir
R — Residual old growth 3 - 30-50% H - Hardwood
O - Old growth 4 -10-30% B - Shrub
5-<10% G - Grassland

The first one or two letters indicate the age structure, with the first letter indicating the predominant age

class. The number which follows indicates canopy density. The final one or two letters indicate

predominant species, with the first letter indicating the more prevalent species. For example, stand type

YR2RD = Young growth with some residual old growth age structure; 50-70% canopy density;

Redwood/Douglas-fir mix (redwood predominant).

Table 2-3
Stand Type Simplification
Simplified Specific Stand
Stand Acres Description Types Acres
Type Included
OY2R 4 | Old growth and young growth, high canopy cover, redwood OY2R 4.1
RY2RD 41 | Residual old growth with young growth, high canopy cover,
redwood and redwood/Douglas-fir RY1R 9.4
RY2R 6.7
RY2RD 20.3
RY3RD 5.0
YR2RD 174 | Young growth with residual old growth, high canopy cover,
redwood and redwood/Douglas-fir YR2R 85.1
YR2RD 89.1
YR3RD 169 | Young growth with residual old growth, moderate canopy cover,
redwood and redwood/Douglas-fir YR3DR 23.6
YR3R 105
YR3RD 134.8
YR4RD 31 | young growth and advanced young growth, some with residual old
growth, low canopy cover, redwood and redwood/Douglas-fir YY4RD 8.3
YR4R 14.7
RY4RD 5.9
Y5RD 1.9
Y1RD 159 | Young growth and advanced young growth, very high canopy
cover, redwood and redwood/Douglas-fir Y1R 7.9
Y1RD 124.2
YY1R 27.1
Y2RD 242 | Young growth and advanced young growth, high canopy cover,
redwood and redwood/Douglas-fir Y2R 43.6
Y2RD 90.4
YY2R 108
Y3RD 79 | Young growth and advanced young growth, moderate canopy
cover, redwood and redwood/Douglas-fir Y3DR 12.2
Y3R 3.1
Y3RD 61.9
YY3R 1.3
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Simplified Specific Stand
Stand Acres Description Types Acres
Type Included
YR4D 69 | Young growth and young growth with residual old growth,
moderate to low canopy cover, Douglas-fir Y3D 10.9
Y4D 15.0
YR4D 42.7
Y2H | 137 | Young growth, high canopy cover, hardwoods Y1H 50.1
Y2H 86.6
Y3H | 105 | Young growth, moderate canopy cover, hardwoods Y3H 43.2
Y4H 61.8
NF \ 562 \ Non-forest vegetation cover GRASSLAND | 4137
SHRUB 148.1
Table 2-4
Simplified Stand Types within each Administrative Area (acres)
Stand Type | Harmon Parcel CcMU Remainder
OY2R 4
RY2RD 19 22
YR2RD 77 98
YR3RD 96 73
YR4RD 5 4 22
Y1RD 27 11 121
Y2RD 124 118
Y3RD 11 17 50
YR4AD 1 67
Y2H 5 132
Y3H 7 16 82
NF 69 492
Total 52 439 1,282
Results

This section presents the results of the inventory, and provides summary statistics for each stand type and
administrative area.

Site Classification, Basal Area, and Growth Rate

Site classification is an indicator of the growing conditions for a tree species in a given location, and is
generally reflective of soil conditions (including moisture availability), aspect, elevation, terrain, and
climate. The site index value is equivalent to the potential height to which a tree can grow in that location
over a set time period, usually 50 or 100 years. Index values are grouped into classifications (I-V, with |
highest quality site), to provide a general point of comparison between locations. Site classes and
corresponding index values are shown for redwood and Douglas-fir (Pseudotsuga menziesii) in Table 2-5.
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Based on field measurements of recent growth and stand characteristics, site class for each stand type is
shown in Table 2-6.

Table 2-5
Timber Site Classification
Young Growth Redwood: Douglas-fir: Height in Feet

Site Class Height in Feet @ 100 years @ 100 years

I 180 or more 194 or more

I 155-179 164-193

1] 130-154 134-163

v 105-129 103-133

\Y Less than 105 Less than 103

Sources: Lindquist and Palley, 1963; McArdle and Meyer, 1961.

Table 2-6
Basal Area and Growth Rate, by Stand Type
Basal Area Basal Area Basal Area _
Stand . ’ Growth Rate - Growth Rate — Site
Conifers .
Type (SqFt/Acre) Redwoods Douglas-fir Class
(%/Year) (%/Year)
OY2R 1,091 2% NA Il
RY2RD 368 7% 7% Il
YR2RD 216 8% NA Il
YR3RD 210 11% 10% 1
YR4RD 107 9% 7% Il
Y1RD 346 7% NA 1
Y2RD 357 8% 10% 1
Y3RD 189 9% 8% Il
YR4D 98 9% 7% Il
Y2H 1 N/A N/A N/A
Y3H 34 N/A N/A N/A

Table 2-6 also shows basal area and basal area growth rates. Basal area is based on measurements of tree
diameter at breast height (DBH), and is the sum of the cross-sectional area of the trees within a unit of
land, expressed here as square feet per acre. Basal area growth rates shown in Table 2-6 were estimated
using increment cores on a subset of trees within the sample plots. As shown in the table, basal area
growth rates are robust, with redwood in most of the stand types growing at a rate of 7-11 percent per
year. Note the lower growth rate for the old growth stand type (type OY2R), which is typical for old
growth forests: while the growth rate is low, the annual increment of increased volume is great, since the
starting point is so large.

Volume

Table 2-7 shows volume of standing trees by stand type, expressed as thousands of board feet per acre
(MBF/acre)? for conifers and cubic feet per acre (CuFt/acre) for hardwoods. For conifers, both gross
volume and net volume is shown. Merchantable volume is the volume of wood that can be sold as

2 A board foot is a volume measurement for trees and lumber equivalent to a board 1” thick, 12” wide, and 1’ long.

La Honda Forest Assessment 2-8 Midpeninsula Regional Open Space District

June 2021



FAttachmenéry

lumber. Gross volume includes the unmerchantable component, consisting of “cull logs” and “defect.” As
shown in the table, conifer gross volume within the stands where redwood is the dominant species range
from a high of 233,000 board feet per acre (233 MBF/acre) in the 4-acres of the old growth stand type
OY2R (Old growth and young growth, high canopy density, redwood), to a low of 23,000 board feet per
acre in type YR4RD (young growth with residual old growth, low canopy cover, redwood and
redwood/Douglas-fir). Hardwood volumes also vary considerably between stand types.

Total gross volume of conifers for all forested acres in the La Honda Forest is estimated at 62,393,000
board feet, averaging 52,000 board feet per acre gross, and 47,000 board feet per acre net. Total gross
volume of hardwoods is 1,588,575 cubic feet, averaging 1,313 cubic feet per acre.

Table 2-8 shows conifer and hardwood volume estimates for the CMU and for the Harmon Parcel. The
CMU is stocked at an average of 64 MBF/acre gross conifer volume per forested acre (58 MBF net), the
Harmon parcel at 54 MBF/acre gross (49 MBF net).

Table 2-7
Wood Volume by Stand Type
. Total Total
Conifer Net Conifer Hardwood Net Gross Total Gross
Stand Gross Gross : ; Hardwood
Acres Volume Conifer Conifer
Type (MBF/Acre) Volume Volume Volume | Volume Volume
(MBF/Acre) | (CuFt/Acre) (MBE) (MBF) (CuFt)
OY2R 41 215 233 0 884 958 -
RY2RD 41.4 93 99 2,190 3,848 4,097 90,622
YR2RD 174.4 53 58 1,400 9,243 10,115 244,146
YR3RD 169.0 44 49 1,200 7,435 8,280 202,776
YR4RD 30.8 20 23 3,190 617 709 98,348
Y1RD 159.2 73 78 840 11,624 12,420 133,753
Y2RD 242.0 81 88 610 19,598 21,292 147,590
Y3RD 78.5 32 36 1,600 2,513 2,827 125,632
YR4D 68.7 12 14 850 825 962 58,404
Y2H 136.7 0 0 1,990 - - 271,993
Y3H 105.0 2,050 630 735 215,312
TOTAL 1,209.8 57,215 62,393 1,588,575
Average per Acre 47 52 1,313
Table 2-8
Wood Volume by Administrative Area
Conifer Conifer Conifer Conifer Hardwood Hardwood
Unit Forested Net Gross Net Gross Volume Vol/Acre
Acres Volume Volume | Vol/Acre | Vol/Acre (Gross (Gross
(MBF) (MBF) (MBF) (MBF) CuFt) CuFt)
CMU 370 21,480 23,615 58 64 453,300 1,225
Harmon Parcel 50 2,448 2,680 49 54 72,905 1,458
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Dead and Down Material

Table 2-9 provides a measure of dead and down material in the forest. Pieces inside the inventory plots
were measured (Appendix C-2) and those numbers expanded to per acre cubic volumes. Typically, the
distribution of dead and down material is highly variable and not always well-correlated with other
metrics; this was found to be true within the La Honda Forest as well. The numbers indicate two things:
(1) certain cover types have higher average dead and down wood volumes (e.g., types Y2RD and Y3RD)
that are likely due to waves of Sudden Oak Death (SOD) and natural understory mortality and tree falls;
and (2), levels of down materials vary widely from plot to plot within cover types (e.g., type Y3RD has
plots with zero material and plots with over 3,600 cubic feet per acre). Nonetheless, these volumes are
present and should be addressed where they represent wildfire concerns in the planning. As part of the
down material assessment, a USDA photo series for “forest residue” was consulted and calls were made
in the field to match the photo series (Maxwell and Ward, 1980). These calls were generally more
consistent (less variable) than the measured data was across the stands. The forest residue calls for each
plot are included in Appendix C-2.

Tree Size

Table 2-10 shows, for each stand type, the number of conifers per acre by size category, expressed as
diameter at breast height (DBH) for all trees over 2 inches. Of particular interest is the number of trees in
the larger size categories. All of the stand types with redwood as one of the dominant species have a
substantial number of larger trees over 36 inches DBH. Table 2-11 shows tree size distribution for
hardwoods. Tree size distribution for conifers and hardwoods over 11” DBH, for each stand type, is
shown graphically in Figures 2-4.1 through 2-4.11. Please note that the charts use the same colors for
each stand type as Figure 2-3.

Table 2-12 provides, for each stand type, the average basal area of conifers by size category, expressed as
square feet of basal area per acre. This table shows that most of the conifer basal area in most stand types
is accounted for by larger trees. Table 2-13 shows the basal area of hardwoods by size category for each
stand type.

Table 2-14 provides details on the tree size distribution of individual species of conifers and hardwoods.
This table shows the number of trees, by size category, for each species, for each stand type.

Table 2-9
Dead and Down Woody Material Volume by Stand Type

Stand Type CuFt/Acre | Range
OY2R 234 NA
RY2RD 169 64-347
YR2RD 180 0-430
YR3RD 571 0-2,139
YR4RD 236 0-1,039
Y1RD 276 0-1,021
Y2RD 608 0-1,654
Y3RD 741 0-3,366
YR4D 429 0-858
Y2H 0 NA
Y3H 348 0-994
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Table 2-10
Conifer Size Distribution by Stand Type
(DBH 2” classes, average trees per Acre)

Size Class (DBH)
Stand Type  2-10” 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+" TOTAL
OY2R 200 - 5 - 5 - 5 20 15 250
RY2RD 50 12 14 9 9 13 7 3 1 118
YR2RD 54 14 5 3 6 6 5 3 - 96
YR3RD 88 10 9 9 5 9 2 1 <1 133
YR4RD 29 3 4 4 4 2 2 1 <1 49
Y1RD 148 14 14 11 9 8 5 4 1 214
Y2RD 104 17 12 12 11 10 6 4 <1 175
Y3RD 47 12 12 16 4 2 1 2 <1 95
YR4D 70 11 13 4 - 1 1 1 - 101
Y2H 5 - 1 - - - - - - 6
Y3H 6 1 1 1 2 1 - - 1 12
Table 2-11

Hardwood Size Distribution by Stand Type (DBH 2” classes, average trees per Acre)

Size Class (DBH)
Stand Type  2-10” 12-16" 18-22" 24-28'" 30-34" 36-40" 42-46" 48-58" 60+" TOTAL
OY2R - - - - - - - - - 0
RY2RD 14 16 13 4 - - - - - 48
YR2RD 123 10 5 2 - - - - - 140
YR3RD 66 11 7 1 <1 - - - - 85
YR4RD 109 31 14 5 1 - - - - 160
Y1RD 39 5 2 1 2 - - - - 49
Y2RD 75 4 2 1 <1 - - - - 83
Y3RD 106 9 6 6 2 - - 128
YR4D 130 14 7 2 - - - - 153
Y2H 145 15 15 5 1 1 1 - - 180
Y3H 40 21 9 7 1 - - - - 77
Table 2-12

Basal Area by Tree Size - Conifers 24" DBH (SqFt/Acre)

Size Class (DBH)
Stand Type 4-10” 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+" TOTAL
OY2R 67 - 11 - 28 - 48 348 589 1,091
RY2RD 7 14 30 34 54 103 75 37 14 368
YR2RD 8 16 11 11 33 49 51 36 - 216
YR3RD 13 11 20 32 26 72 18 11 6 210
YR4RD 5 4 7 14 20 17 16 13 12 107
Y1RD 9 16 30 40 48 63 51 65 25 346
Y2RD 13 18 27 43 61 75 59 57 3 357
Y3RD 14 13 25 57 23 15 13 23 6 189
YR4D 11 14 29 15 - 7 10 13 - 98
Y2H 0 - 1 - - - - - - 1
Y3H - 1 2 2 13 4 - - 12 34
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Table 2-13

Basal Area by Tree Size — Hardwoods 24" DBH (SqFt/Acre)

Size

Class

(DBH)

Stand Type 4-10"

12-16"

18-22"

24-28"

30-34"

36-40"

42-46"

48-58"

60+ "

TOTAL

OY2R
RY2RD
YR2RD
YR3RD
YR4RD
Y1RD
Y2RD
Y3RD
YR4D
Y2H
Y3H

8
19
13
21

9
11
19
17
26

6

19
12
11
35
5
4
10
16
14
21

27
9
13
27
3
5
13
15
33
19

15
7
5

20
3
4

20
7

15

24

ON | 0Ok O© N W |

0
69
46
45

109
30
25
69
56
99
75

Table 2-14

Tree Size Distribution for All Species for All Stand Types

Stand Type
OY2R

Size
Class

Species

2-10”  12-16"

18-22"

24-28"

30-34"

36-40"

42-46"

48-58"

60+"

TOTAL

Redwood
Douglas-fir
Other Conifer
Tanoak

Live Oak
Madrone

Bay

Other Hardwood

200 -

5

5

5

15

15

245

Stand Type
RY2RD

Size
Class

2-10”  12-16"

18-22"

24-28"

30-34"

36-40"

42-46"

48-58"

60+"

TOTAL

Redwood
Douglas-fir
Other Conifer
Tanoak

Live Oak
Madrone

Bay

Other Hardwood

50 11
- 1
14 10
- 2
- 3

14

11
1
1

9
1

-

9
1

12
1

6
1

2
1

114

38

[ N NI N

Stand Type
YR2RD

Size
Class

2-10”7  12-16"

24-28"

30-34"

36-40"

42-46"

48-58"

TOTAL

Redwood
Douglas-fir
Other Conifer
Tanoak

Live Oak
Madrone

Bay

Other Hardwood

46 13
8 0

108 7

1
2

| 00 oo |

2
1

2

4
2

5
1

4
1

2
0

81
14

121

10
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Table 2-14 (Continued)

Stand Type Size
YR3RD Class

2-10”7 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+ TOTAL
Redwood 79 9 8 8 3 8 1 0 - 117
Douglas-fir 9 1 1 1 1 1 0 1 0 16
Other Conifer - -
Tanoak 55 7 4 0 0 - - - - 67
Live Oak - 0 1 0 - - - - - 1
Madrone 9 3 1 1 0 - - - - 14
Bay - 0 0 - - - - - - 1
Other Hardwood -
Stand Type Size
YR4RD Class

2-10”7 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+ TOTAL
Redwood 21 2 3 3 2 2 1 0 0 33
Douglas-fir 8 1 1 1 2 0 1 - - 15
Other Conifer - -
Tanoak 59 13 8 2 1 - - - - 82
Live Oak 4 7 4 2 0 - - - - 18
Madrone 42 10 2 2 - - - - - 55
Bay 4 4
Other Hardwood 0 - - - - - - - 0
Stand Type Size
Y1RD Class

2-10” 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+ TOTAL
Redwood 148 14 14 11 9 8 5 4 1 213
Douglas-fir - - - 0 - 0 0 - 0 1
Other Conifer - -
Tanoak 17 1 0 0 1 - - - - 20
Live Oak - 1 - - - - - - - 1
Madrone - - 0 - - - - - - 0
Bay 15 3 1 1 1 - - - - 20
Other Hardwood 0 - - - - - - - 0
Stand Type Size
Y2RD Class

2-10” 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+ TOTAL
Redwood 96 16 12 10 10 9 5 4 - 162
Douglas-fir 8 1 0 1 1 0 0 - 0 13
Other Conifer - -
Tanoak 52 3 2 1 0 - - - - 58
Live Oak - 0 - - - - - - - 0
Madrone 1 0 0 0 - - - - - 2
Bay 13 0 0 0 - - - - - 14
Other Hardwood 7 - - - - - - - - 7
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Table 2-14 (Continued)

Stand Type Size
Y3RD Class
2-10”7 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+ TOTAL
Redwood 31 10 8 13 3 2 1 1 - 67
Douglas-fir 16 3 4 3 2 0 0 0 0 28
Other Conifer - -
Tanoak 37 2 3 2 1 - - - - 44
Live Oak 15 2 3 3 - - - - - 23
Madrone 9 1 0 1 1 - - - - 12
Bay 29 4 - - - - - - - 32
Other Hardwood 16 1 - 0 0 - - - - 17
Stand Type Size
YR4D Class
2-10”7 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+ TOTAL
Redwood - 1 4 1 - 1 - - - 7
Douglas-fir 70 10 9 3 - - 1 1 - 94
Other Conifer - -
Tanoak 50 1 - - - - - - - 51
Live Oak 30 9 6 1 - - - - - 46
Madrone 20 2 1 1 - - - - - 24
Bay 30 2 - - - - - - - 32
Other Hardwood -
Stand Type Size
Y2H Class
2-10” 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+ TOTAL
Redwood - -
Douglas-fir - -
Other Conifer - -
Tanoak - -
Live Oak 60 12 10 4 1 1 1 - - 87
Madrone - -
Bay 40 2 5 1 - - - - - 47
Other Hardwood 45 1 - - - - - - - 46
Stand Type Size
Y3H Class
2-10” 12-16" 18-22" 24-28" 30-34" 36-40" 42-46" 48-58" 60+ TOTAL
Redwood - -
Douglas-fir 6 - 1 - 1 - - - 1 8
Other Conifer - 1 1 1 2 1 - - - 4
Tanoak 12 4 4 1 - - - - - 22
Live Oak 17 12 3 4 1 - - - - 37
Madrone - 2 1 1 - - - - - 4
Bay 12 1 1 1 1 - - - - 14
Other Hardwood - 1 - - - - - - - 1
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Table 2-15 shows the quadratic mean diameter (QMD) for conifers greater than 11 inches for each stand
type. In forestry, QMD is a measure of central tendency, which is considered more appropriate than
arithmetic mean for characterizing the group of trees that have been measured. Compared to the
arithmetic mean, QMD assigns greater weight to larger trees — QMD is always greater than or equal to
arithmetic mean for a given set of trees. QMD is calculated as:

BA

k*n

where BA is stand basal area, n is the number of trees, and k is a constant based on measurement units -
for BA in square feet and DBH in inches, k=0.005454 (Curtis and Marshall, 2000). As shown in Table 2-
15, the QMD of the old growth stand (stand type OY2R) is nearly twice that of any other type.

Carbon Sequestration

Based on current volume of standing live trees on the 1,210 forested acres of the La Honda Forest, and
using a forest carbon calculator created by CAL FIRE (CAL FIRE, 2010), the estimated current volume
of sequestered carbon is 439,185 metric tonnes of carbon dioxide equivalent (MTCOze), as shown in
Table 2-16. Based on an estimated volume increase of 4% per year (assumed, based on typical volume
growth rates in second growth forests in the Santa Cruz Mountains), the annual increment of carbon
sequestered in the forest is 16,594 MTCOze per year. These figures do not include carbon stored in dead
and down material or in the soil.

Table 2-15
Quadratic Mean Diameter of Conifers >11” DBH
Stand Type QMD
OY2R 61.3
RY2RD 31.1
YR2RD 30.2
YR3RD 28.4
YR4RD 31.0
Y1RD 30.5
Y2RD 29.7
Y3RD 25.7
YR4D 22.7
Y2H 18.0
Y3H 33.2
Table 2-16
Carbon Sequestration
MTCOze/ Total
acre MTCO:ze
Current 363 439,230
Annual Increase 13.7 16,594
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Figure 2-4.1: Stand Type OY2R
(Redwood, High Canopy Cover, Old Growth and Young Growth)
Tree Size Distribution
Conifers and Hardwoods
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Figure 2.4.2: Stand Type RY2RD
(Redwood and Douglas-fir, High Canopy Cover,
Residual Old Growth and Young Growth)
Tree Size Distribution
Conifers and Hardwoods >11" DBH
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Figure 2.4.3: Stand Type YR2RD
(Redwood and Douglas-fir, High Canopy Cover,
Young Growth with Residual Old Growth)
Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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Figure 2.4.4: Stand Type YR3RD
(Redwood and Douglas-fir, Moderate Canopy Cover,
Young Growth with Residual Old Growth)
Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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Figure 2.4.5: Stand Type YR4RD
(Redwood and Douglas-fir, Low Canopy Cover,
Young Growth with Residual Old Growth)
Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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Figure 2.4.6: Stand Type Y1RD
(Redwood and Douglas-fir, Very High Canopy Cover,
Young and Advanced Young Growth)
Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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Figure 2.4.7: Stand Type Y2RD
(Redwood and Douglas-fir, High Canopy Cover,
Young and Advanced Young Growth)
Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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Figure 2.4.8: Stand Type Y3RD
(Redwood and Douglas-fir, Moderate Canopy Cover,
Young and Advanced Young Growth)
Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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Figure 2.4.9: Stand Type YR4D
(Douglas-fir, Moderate to Low Canopy Cover,
Young and Residual Old Growth)

Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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Figure 2.4.10: Stand Type Y2H
(Hardwoods, High Canopy Cover,
Young Growth)
Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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Figure 2.4.11: Stand Type Y3H
(Hardwoods, Moderate Canopy Cover,
Young Growth)

Tree Size Distribution
Conifers and Hardwoods over 11" DBH
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CHAPTER 3
Context for Forest Assessment

Land Use History of the Project Area

Pre-disturbance condition

Most of the old growth redwoods of the Santa Cruz mountains were logged in the late 19" and early 20™
centuries. Prior to the clearcut, it is likely that the La Honda Forest had a similar range of species
composition and stand types as the current day, from redwood-dominated stands in moister areas, grading to
mixed evergreen/montane hardwood forests upslope, and with grassland openings on the exposed, south
facing hilltops and hill sides. Redwood was — and is — dominant in areas with favorable conditions for this
species: areas of deep, moist soils, typically on east and north facing slopes, in the bottoms of side canyons,
and along streams. Redwood was present in the drier forest types, but occurring as widely spaced
individuals or in small clumps or groves, with Douglas-fir and mixed hardwoods occupying most of the
growing space.

Redwood reached its greatest girth and height in the sporadically occurring alluvial benches along portions
of mainstem La Honda Creek and its tributaries, and also in the bowl-like headwaters of Harrington Creek,
the two Harrington Creek tributaries in the western part of the Forest, and The Bathtub Loop area of the
former Weeks Ranch (see Figure 1-1 in Chapter 1, and Figure 4-1 in Chapter 4 for location of these
features). Redwoods also reached great size in the seeps and areas of shallow groundwater on the deep soils
of the colluvial benches of the Conservation Management Unit (CMU), in some locations growing in
“cathedral groves” of several dozen huge trees. In drier locations on steeper slopes and in thinner soils,
redwoods were more widely spaced and were typically smaller -- up to about 5-feet diameter at breast height
(DBH). Even these smaller trees had expansive crowns, some reaching 80 feet in diameter. It took on the
order of only 20 to 30 old growth trees per acre to form a continuous, essentially closed canopy.

In-between and above redwood groves, dryer locations had a mixture of Douglas-fir and large hardwoods
with occasional redwoods occurring as large diameter, short stature individuals and in small groves.
Hardwood-dominated areas, especially along the flatter ridges, were likely selectively maintained by
Native Americans through fire. Mean fire return interval in the redwoods prior to European colonization
and settlement has been estimated at between 8-50 years (Lorimer et al, 2009; Stephens and Fry, 2005;
Jones and Russell, 2015). Native Americans used fire to maintain hardwoods, particularly tanoak
(Notholithocarpus densiflorus) and true oaks (Quercus spp.), as a food source; to maintain grasslands for
ungulate habitat; for ease of movement; and to encourage growth of other plants for fiber, medicine, and
food (Anderson, 2005; Lorimer et al, 2009). Fires set by Native Americans would creep into redwood-
dominated stands, but typically as low to medium intensity fires, usually resulting in limited mortality,
but spurring regeneration, both through seedlings establishing in exposed mineral soils and through
stimulation of sprouts from lignotubers (Stephens et al, 2018), and giving rise to basal hollows (“goose
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pens”) and other characteristic features of the old growth forest. Still, fire in redwood duff, when dry,
spreads rapidly, and redwood has the potential for torching and crown fires (ibid). While the post-
European settlement (1849-1921) fire return interval may have shortened (Jones and Russell, 2015), fire
behavior likely changed substantially, from predominantly low intensity fires pre-disturbance to mixed
(Stephens et al, 2004) and high intensity fires, especially following the clearcut. The project area does not
appear to have had any known large-scale fires since post-clear cutting fires in the late 1800s (according
to CAL FIRE data and a lack of observed fire scars on second growth trees).

Logging History

Early Logging Period

A glimpse into forest conditions in the first half of the 20" century, as well as the early logging history of
the area, is provided by a 1939 US Forest Service publication reporting on historical research and a field
survey of the forested areas of the Santa Cruz Mountains (Jensen, 1939). The report includes a map of
lumber mills, showing that there had been several mills along La Honda Creek and upper San Gregorio
Creek in the period 1876-1905, categorized as, “steam-powered sawmills that used ox logging.” There
were two mills in the upper Corte de la Madera Creek watershed in the period 1906-1935, categorized as
“modern mills which used steam-powered logging.” The earlier generation of mills, which likely were the
destination for most of the old growth timber coming out of the La Honda Forest, relied at first on oxen
for yarding logs and hauling them to the mills (McGirk, 2014). After Dolbeer’s invention of the steam
donkey in 1881, yarding became more mechanized, and less-accessible trees could be dragged out of the
forest and taken to the mills. During this period of early mechanized logging, all accessible, merchantable
trees were typically taken. Following the clearcut, the early loggers would burn the slash, often starting
wildfires that would kill or damage some of the remaining standing trees. These fires inhibited regrowth
of the redwood stumps, prevented successful regeneration from seed of both redwood and Douglas-fir,
and promoted brushy regrowth, including tanoak, which resprouts aggressively after fire.

As of 1937, there were no mills operating in the La Honda Creek watershed, but elsewhere in the Santa
Cruz mountains there were three large industrial mills operating in the areas of remaining old growth
timber, and several smaller mills cutting young growth and isolated patches of old growth (Jensen, 1939).
Based on the results of his survey conducted in 1935-36, Jensen classifies the redwood forests in the
upper La Honda Creek and Harrington Creek watersheds — the area of the CMU, the Redwood Cabin, and
the Harmon Parcel — as “young growth timber, principally one age class,” and the riparian forest along La
Honda creek as “young growth timber, several to many age classes.” The report classifies most of the
redwood forest in the Santa Cruz Mountains as the one-age-class type, which is further characterized as
mostly 21- to 60-year-old stands, with some stands up to 80 years old. This was consistent with Jensen’s
observation that “extensive logging did not begin until after 1875 (ibid, page 31). These were stands that
developed mostly from basal sprouts following the clearcut. The report notes the degraded condition of
these young, even-aged forests: of 112,190 acres in the whole of the Santa Cruz Mountains of this type,
the survey classified over 50 percent as “poorly stocked,” and only 3 percent as “well-stocked,” and notes
that *“...much of the space in these stands is taken up not by the timber, but by hardwoods and shrubs
instead” (ibid, page 31). A 1943 air photo series (Figure 3-1) shows the La Honda Forest and surrounding
area around this time. As seen in the figure, there is little obvious ground disturbance, other than major
roads, and the forested areas appear to be regaining a closed canopy. It is likely, however, that most of the
conifers were small and that hardwoods and brush were extensive.
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Second and Subsequent Entries — 1940s through 1980s

The era of unregulated tractor logging began in earnest after World War I1. Few records of the tractor
logging period have emerged, but in 1984, when the District was purchasing the land that now makes up the
northern part of the La Honda Creek Open Space Preserve, the District received a letter from neighbors who
described their attempt to stop a logging operation, apparently within what is now the CMU, in 1962 (Egger
and Egger, 1984). The neighbors describe how the Ocean View Lumber Company trespassed onto their
property to build a road, apparently to access the bridge over La Honda Creek that led to the Haul Road
through what is now the CMU (see Appendix A). The neighbors recount that their efforts to stop the logging
failed, and that the logging operation went forward during the last months of 1962:

“The La Honda Creek watershed was destroyed. The bridge across the creek collapsed and the
logging road has washed out and seriously deteriorated. The collapse of the bridge had stopped
the flow of La Honda Creek.” (ibid).

The letter also suggests that logging had been occurring for some time in what is now the CMU:

“At one time when the logging roads were kept up, the loggers had no problems bringing their
trucks and equipment across La Honda Creek” (ibid).

It is unclear when, prior to 1962, the haul road was built, or whether it was built or improved for that entry: a
review of air photos from the 1940s and 1950s does not show clear signs of logging or other disturbance
during this period. Consistent with the Eggers’ letter, a 1965 air photo shows extensive disturbance in what is
now the southern portion of the CMU, including what appears to be the haul road, as well as extensive bare
ground, presumably skid trails (Figure 3-2). The 1965 air photo also shows that logging occurred at this time in
the two Harrington Creek tributaries, west of the CMU, though the southern drainage, where there is a
remaining patch of old growth (Figure 2-3 in Chapter 2), was only partially cut.

Until 1967, there was little regulation of logging at the State or county level, but State regulations required
retention of a minimum of four “seed trees” per acre (Hamey, Baldzikowski, and McGraw, 2014). This
requirement appears to have been in place at the time of the 1962 logging entry, as there is currently a cohort
of large, older second growth and old growth redwood in this area, within a matrix of younger trees whose size
indicates that most are stump sprouts from after the logging. It is likely that in that entry, most merchantable
trees, other than the four seed trees per acre, were cut, and that many smaller trees were damaged or destroyed.
In addition, the dense network of roads and skid trails, which appears to have been built and then abandoned
without concern for erosion control, is still evident, and still contributes an undue share of sediment to La
Honda Creek (see Appendix A).

The 69-acre Darling parcel, which makes up the northeastern portion of the CMU, appears not to have
been reentered before the time of the 1965 air photo. A 1970 air photo series (Figure 3-3) indicates that
there may have been a logging entry between 1965 and 1970, but based on current conditions in the
Darling Parcel -- there are numerous very large second growth and residual old growth trees -- it is
apparent that this portion of the CMU retains elements of the forest that survived, or regenerated after, the
original logging entry in the 19" century or early 20" century. Other records of logging in the 1960s and
early 1970s have not come to light, other than a reference in a later Timber Harvest Plan (THP) to
selective logging of the Harmon parcel in 1965 and 1975 (THP 1-88-467-SMO). The 1962 Leib fire,
which burned about 1,300 acres in the Skylonda area (CAL FIRE et al, 2018), appears to have included a
portion of the Darling Parcel, as well as a portion of the adjoining Allen Road-Cielo Trail area (MROSD,

La Honda Forest Assessment 3-5 Midpeninsula Regional Open Space District
June 2021



Context for Forest Assessment Attachment 1

2014), though newspaper records of the time describe the fire occurring west of El Corte de Madera Open
Space and down Tunitas Creek Road. No other records of fire in the La Honda OSP have come to light.

There are records of several logging entries into different portions of the La Honda Forest in the 1970s
and 1980s, following passage of the Z’berg-Nejedly Forest Practice Act in 1973 and the subsequent
promulgation of the Forest Practice Rules, including the requirement that commercial logging operations
be conducted pursuant to an approved THP. THPs obtained by the District from CAL FIRE show that
logging entries occurred in The Bathtub Loop and the area around the Redwood Cabin in 1978; in the
Harmon Parcel in 1988; and in the Weeks-McDonald Ranch/Gate 7 area in the southern part of the La
Honda Forest in 1986 (Table 3-1; see also Figure 4-1 in Chapter 4 for location of areas named above).

All the entries during this period were relatively light, single-tree selection harvests (Figure 3-4). Applied
to mostly young, even-aged stands, these selective harvests were aimed at achieving more desirable
spacing, cutting out poorly formed and damaged trees, and encouraging the development of several
agef/size classes of “thrifty” (i.e., regularly formed, suitable for milling), fast-growing trees. They were
intended to establish a sustainable timber harvest system based on short reentry cycles of 10-15 years.
This management system — single tree selection, uneven-aged silviculture on a short reentry cycle — was
then a new concept in the redwood forest, having been developed in the regrowth forests of the Santa
Cruz Mountains by consulting foresters Jim Greig and Ed Tunheim? (both of whom were listed as
foresters on THPs referenced above — see Table 3-1) and Big Creek Lumber in the 1960s. The Forest
Practice Rules now require use of single tree selection silviculture in the Santa Cruz Mountains? and it is
increasingly practiced throughout the redwood range by conservation-minded foresters and landowners.
After more than 50 years of practice, it has been shown to be a practical means of sustainably managing
redwood forests for timber production, with the potential to retain or develop some later seral habitat.

Single tree selection, uneven-aged silviculture also provides a good starting point for restoration, as these
stands typically have a cohort of larger, older, vigorous trees. These larger trees can be cultivated as “old
growth candidates,” as they have the potential to achieve large size relatively quickly, and, because they
exhibit good mechanical stability, to live to a great age. This potential can be realized through application of a
different silvicultural system, aimed not at growing trees to merchantable size and then cutting them to release
the growth potential of smaller trees, but by perpetuating favorable growing conditions by removing nearby
trees that are competing for the essential resources of light and soil moisture. Some practitioners use the term
‘restoration forestry’ to describe this practice of selective logging to remove generally smaller trees and retain
and cultivate “old growth candidates” or other trees that provide late-seral habitat.

Also typical of the stands that have been subjected to single tree selection, uneven-aged silviculture is a relative
paucity of legacy erosion and sediment issues. These problems were typically addressed in the first entries
under this system (as eventually required under the Forest Practice Rules). Since it was to be used again in 10-
15 years, the network of roads, skid trails, and landings was maintained and improved over time.

Another feature of many of the stands managed under this system, including those within the La Honda
Forest, is a cohort of retained residual old growth and very large “open grown” trees. The foresters who
developed this system had a philosophy of retaining relictual forest elements, and of only cutting a tree if
it benefitted another. This old forest component adds habitat and aesthetic value, and can serve as a
starting point to be built upon in a restoration program.

1 A videotaped oral history interview of Ed Tunheim is available on Youtube:
https://www.youtube.com/watch?v=HTQz08 lgpw
214 CCR §9138.
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