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PROJECT INFORMATION 
Project Title 

Cascade Canyon Bridges Project and Trail Improvement Project 

Lead Agency Name and Address 
Marin County Open Space District (MCOSD) 
3501 Civic Center Drive, Suite 260 
San Rafael, California 94903 

Contact Person 
Jon Campo, Principal Natural Resources Planner 
JCampo@marincounty.org 
(415) 415-473-2686 

Project Location 
Cascade Canyon Open Space Preserve, Fairfax 
Elliot Nature Preserve, Fairfax 

General Plan Designation 
APN 197-100-16: Public Open Space (OS) (Marin County)  
APN197-100-05: Public Open Space (Town of Fairfax) 

Zoning 
APN 197-100-16: Open Area (OA) (Marin County) 
APN197-100-05: RS-6 (residential, single-family) (Town of Fairfax) 
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INTRODUCTION 
The Marin County Open Space District (MCOSD) is proposing the Cascade Canyon Bridges and Trail 
Improvement Project (proposed project) within Cascade Canyon Open Space Preserve.  This Initial Study 
has been prepared to provide information to the public and decision makers regarding the scope of the 
proposed project, the potentially significant environmental impacts that could result from implementation of 
the proposed project, and mitigation measures that would reduce potentially significant environmental 
impacts to a less than significant level in compliance with the California Environmental Quality Act (CEQA). 

PROJECT NEED, PURPOSE, AND OBJECTIVES 
Project Need 
Cascade Canyon Open Space Preserve is a popular recreational corridor for pedestrians, cyclists, and 
equestrians traveling in between residential areas of Fairfax and Camp Tamarancho.  San Anselmo Creek 
contains sensitive aquatic habitats that support federally- and state-listed steelhead, candidate for federally 
and state-listed foothill yellow-legged frog and other native species.  Recreational traffic through four 
existing low-water rock ford creek crossings within the San Anselmo Creek channel puts visitors at risk of 
injury during high creek flows in the rainy season and can also mobilize fine sediment that could negatively 
impact downstream steelhead redds1 and the upstream passage of young fish into summer rearing habitat.  
Additionally, foothill yellow-legged frogs in aquatic habitats could potentially incur physical impacts from 
park visitors using the rock fords.  The MCOSD has also determined that the High Water Trail is 
substandard in design and safety.  

Project Purpose 
The purpose of the proposed Project is to implement the MCOSD’s Road and Trail Management Plan 
(RTMP) to provide the public with a safe multi-use trail system to enhance the visitor experience, reduce 
the environmental impacts on sensitive resources by reducing sedimentation and erosion, and establish a 
sustainable system of roads and trails that meet design and management standards and would provide 
safe year-round access along the trail alignment.  Additionally, the proposed Project would be fully 
compliant with the Marin County Parks Inclusive Access Plan (IAP).  The RTMP and IAP are described in 
the Project Development section of this document. 

Project Objectives 
Implementation of the proposed project would achieve the following project objectives: 

• Provide safe and sustainable year-round access to the Canyon Fire Road and the interior of 
Cascade Canyon Open Space Preserve; 

• Eliminate the need to cross San Anselmo Creek using the rock fords located within the creek; 
• Enhance habitat protection for listed species 
• Improve trail safety; 
• Improve visitor access compliant with MCOSD’s Inclusive Access Plan; 
• Reduce trail erosion and sedimentation to the Corte Madera Creek watershed; and 
• Reduce the number of redundant trails and habitat fragmentation in an area rich in sensitive 

species. 

  

 
1 A salmon redd is a nest, which can contain up to 1,000 eggs.   
Source: https://www.fws.gov/fisheries/fishmigration/steelhead_trout.html 

https://www.fws.gov/fisheries/fishmigration/steelhead_trout.html
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SUMMARY OF THE PROPOSED PROJECT 
The proposed Project includes the following elements, which are summarized below and fully described in 
the Project Description section of this document: 

New Trail Bridges 
• Bridge 1 at the Lower Crossing along the Canyon Trail 
• Bridge 2 at the Upper Crossing along the Canyon Trail 

Trail Improvements 
• Realign the Canyon Trail and install bicycle speed control features between Cascade Canyon 

Fire Road and the south end of Bridge 1 
• Change use on the segment of the Canyon Trail between Cascade Canyon Fire Road and the 

south end of Bridge 1 from hiker/equestrian only to a multi-use, which would provide hiker, 
equestrian, and cyclist trail use 

• Realign trail to align with the bridge approaches 
• Install new fencing and signage 
• Install a bicycle rack at the preserve entrance 

Trail Decommissioning and Restoration 
• The High Water Trail 
• The Canyon Trail spur segment connecting to the Cascade Canyon Fire Road 

EXISTING SETTING 
Project Location, Surrounding Land Uses, and Access 
The project area is located within the 504-acre Cascade Canyon Open Space Preserve, which includes the 
Elliott Nature Preserve.  Cascade Canyon Open Space Preserve is located on the eastern flank of Mount 
Tamalpais adjacent to the Town of Fairfax and approximately 3.5 miles west of San Rafael and within the 
Corte Madera Creek Watershed.  It is surrounded by single-family residential development in the Town of 
Fairfax to the south and east, Camp Tamarancho and the White Hill Open Space Preserve to the north, the 
Mount Tamalpais Watershed to the west, and the Meadow Club golf course to the southwest. Most of the 
proposed Project lies within the Elliott Nature Preserve portion of the Cascade Canyon Open Space 
Preserve. The Elliott Preserve was transferred to the MCOSD in 1987, however the Town of Fairfax retains 
approval authority over any improvements in the Elliott Nature Preserve.2 The project area includes a 
portion of the Cascade Canyon Fire Road, the High Water Trail, and a portion of the Canyon Trail. 

The Cascade Canyon Open Space Preserve, including the Elliot Nature Preserve, is open 24-hours 
consistent with the MCOSD’s general practice. The Blue Ridge Fire Road, which is outside of the project 
area, is closed to nighttime use between February 01 and June 30, and open 24-hours between July 01 
and January 31. 

Access to the project area is from Cascade Drive via Bolinas Road in the Town of Fairfax. There is very 
limited roadside parking along Cascade Drive but no dedicated visitor parking within Cascade Canyon Open 
Space Preserve.  Cascade Canyon Open Space Preserve can be accessed from the adjoining open space 
preserves and other public lands. 

Figure 1 shows the trail map for Cascade Canyon and White Hill Open Space Preserves 

Figure 2 shows the Elliott Nature Preserve within Cascade Canyon Open Space Preserve 

 
2 Memorandum of Understanding Between the Town of Fairfax and the Marin County Open Space District Consenting 

to the Construction of Two Bridges in the Elliot Nature Preserve Within Cascade Canyon Open Space Preserve.  
May 23, 2017. 
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Project Area 
Cascade Fire Road.  Cascade Fire Road is an earthen access road that extends from the end of Cascade 
Drive up the valley bottom of Cascade Canyon.  Within the project area, the fire road crosses San Anselmo 
Creek four times at rock ford crossings, which are used to cross San Anselmo Creek during low water 
conditions.  The fire road provides the primary access to the interior of Cascade Canyon Open Space 
Preserve and connects with Marin Municipal Water District lands to the west.  It is designated as multi use 
within the MCOSD trail system and is used for year-round recreational trail use as well as for seasonal 
maintenance, fire, and emergency vehicle access.  The four rock ford crossings are impassable during 
periods of high storm runoff.  During these times, pedestrian access is via the High Water Trail. 

High Water Trail.  The High Water Trail is a narrow trail extending 1,200 feet up the north bank of San 
Anselmo Creek. The trail provides trail access during the winter when San Anselmo Creek is at high flows 
and crossing the creek using the existing rock fords is not possible.  Portions of this trail are eroding and 
have been determine by MCOSD to be substandard in design and safety per MCOSD trail evaluation part 
of the Region 2 trail designation process due to steep slopes and active erosion into San Anselmo Creek.  
The High Water Trail is no longer a designated trail within the MCOSD trail system and is not shown on the 
trail map. 

Canyon Trail.  The Canyon Trail is a 1,600-foot long trail paralleling the south side of San Anselmo Creek. 
The trail is located along a flat fluvial terrace with one wooden footbridge at Carey Camp Creek. The trail is 
within the designated MCOSD trail system and is currently designated as a hiker/equestrian trail. 

PROJECT DESCRIPTION 
The proposed project would construct two bridges and realign the existing trail to create approaches to the 
bridges; implement speed control features, a change in use on a segment of the Canyon Trail, and 
decommission a section of the Canyon Trail; and decommission the High Water Trail. These actions would 
meet the project purpose and objectives by reducing environmental impacts of current visitor access, 
improving the user experience and accessibility for all trail users, and improving the sustainability of the 
trail consistent with the RTMP policies, applicable BMPs, and trail design standards. Implementation of the 
proposed project would substantially reduce the potential for accelerated erosion and sedimentation into 
the San Anselmo Creek Watershed that could adversely impact water quality and listed aquatic species 
and their habitats.  The proposed project would incorporate erosion control techniques recommended in 
the Engineering Report,3 including placement of straw wattles at the base of graded turns, surfacing the 
approaches to the proposed bridges with aggregate base rock, and placing a seed and mulch on disturbed 
ground. 

The proposed project would be designed and implemented in compliance with the MCOSD’s RTMP 
including applicable policies, BMPs, and trail design standards.  Appendix A of this document consists of 
the RTMP policies and BMPs.  The proposed project would incorporate recommendations included in the 
Engineering Report, summarized in the Project Development section of this document and would be 
compliant with the MCOSD’s IAP.  

Figure 3 shows the location of the proposed project elements 

Figure 4 shows construction access and the proposed project overview 

New Trail Bridges 
Both of the proposed bridges would be 6-feet wide prefabricated weathered steel connector style truss 
recreational bridges with reclaimed redwood decks.  They would be located above the 100‐year flood 
elevation. The proposed bridges would be constructed offsite in sections and would be assembled onsite. 

 
3 Best, Timothy C., CEG.  Engineering Geology and Hydrology.  “Engineering Geologic and Geotechnical Review 

Cascade Canyon Trail Bridge Project.”  June 2018. 
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The proposed bridges would incorporate concrete spread footings that would be offset from the edge of the 
San Anselmo Creek channel bank, as recommended in the Engineering Report. 

The approaches to both sides of the proposed bridges would be built up on compacted fill wedges leading 
up to the bridge structure. The approaches would guide visitors at a grade of less than 8.3 percent to the 
bridge deck and away from the existing rock fords. The existing rock fords would be left in place for MCOSD 
and emergency vehicle access.   

Minor grading and temporary fill placement may be required at the existing rock fords to reduce the 
approach angle for construction equipment access.  If needed, temporary fill would be placed within San 
Anselmo Creek at the base of the channel bank for a length of 15 to 20 feet on each side of the channel 
and a width of 10 to 14 feet with a maximum depth of three feet.  A maximum of 25 cubic yards of temporary 
fill may be required within a maximum 750 square foot area at existing rock fords 1 and 2.  Temporary fill 
would be sourced onsite from excavation of the lip of the San Anselmo Creek channel bank or from an 
approved borrow site outside of the San Anselmo Creek channel.  Temporary fill would be placed on top of 
approved erosion control fabric to avoid mixing with the native channel bed material.  At the conclusion of 
project implementation, an excavator would remove the temporary fill, which would be spread on-site at an 
approved location and erosion control measures, such as straw wattles, would be applied.  The erosion 
control fabric would be disposed of at an approved landfill.  

Split rail fencing and signage would be installed along the existing trail approaches to the rock fords to 
discourage visitor use of the rock fords and direct visitors to the trail bridges.  Detachable rail systems at 
the existing rock fords would allow MCOSD and emergency vehicle access.  The installation of fencing and 
signage is consistent with the Town of Fairfax Memorandum of Understanding (MOU), described in the 
Project Development section of this document.  Fencing and signage are specifically discussed later in this 
project description. 

Bridge 1 (Lower Crossing) 
Bridge 1 would be located near the entrance of Cascade Canyon Fire Road, 140 feet downstream of the 
first of the four low water ford crossings over San Anselmo Creek and at the downstream end of a meander 
bend in the creek.  The proposed bridge would be a 90 foot-long consisting of two or three sections. 

Photos 1 and 2 show the proposed Bridge 1 location 

The existing rock riprap on the south side of San Anselmo Creek would be repaired and augmented as 
needed to provide the required bridge abutment protection, requiring approximately 40 cubic yards of new 
rock.  Placement of the new rock would occur below the ordinary highwater.   

The flat open area on the north side of the San Anselmo Creek would be used for a staging area. Large 
equipment such as an excavator, trucks, and compactor would need to ford San Anselmo Creek during the 
dry season to access the bridge sites.  Vegetation removal would include one 8-inch diameter at breast 
height (DBH) madrone tree sapling and some small brush.  Roots of some of the larger trees by the south 
bridge abutment may be impacted during the excavation of the bridge footings, including one 24-inch DBH 
oak and one 24-inch California bay laurel.  Minimal excavation would be employed to avoid any 
unnecessary impacts to tree roots.  One 6-inch DBH big leaf maple may be pruned to avoid damage when 
the bridge is swung into place. 

Figure 5 is the proposed Bridge 1 site plan 

Bridge 2 - Upper Crossing 
Bridge 2 would be located approximately 1,000 feet upstream of Bridge 1.  The proposed bridge would be 
60 feet in length and would consist of two prefabricated sections.  The existing rock riprap on the south side 
of San Anselmo Creek would be repaired and augmented to provide the required bridge abutment 
protection, which would require placement of approximately 40 cubic yards of new rock below the ordinary 
highwater mark.  The open area on both sides of the crossing would be used for a staging area.  No trees 
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removal has been identified at the Bridge 2 site although several trees may be pruned to avoid damage 
when the bridge sections are delivered. 

Photo 3 shows the proposed Bridge 2 site 
Photo 4 shows the existing rock ford crossing near the proposed Bridge 2 site 
Figure 6 is the proposed Bridge 2 site plan 

Trail Improvements 
Trail improvements include realignments associated with the new bridges, the proposed change in use 
designation for the Canyon Trail, bike rack installation at preserve entrance and proposed fencing and 
signage. 

Trail Realignment 
Existing trails would be realigned to connect to the new bridge approaches.  The proposed trail realignments 
would be compliant with the MCOSD’s IAP.  The proposed trail realignments would improve site drainage 
by blending the finished trail grade to the existing surrounding slopes without abrupt changes in grade.  The 
proposed trail realignments associated with the approaches to the new bridges are shown in green hatched 
lines on Figure 3 – Project Site. 

Bridge 1 Trail Realignment 
The Cascade Fire Road from the entrance gate at the end of Cascade Drive to the Bridge 1 north approach 
would be improved to fully comply with the IAP criteria.  These improvements would consist of minor 
regrading and resurfacing, which would be limited to the existing fire road footprint.  The proposed trail 
alignment on the north approach to the new Bridge 1 along Cascade Fire Road would consist of 
approximately 100 linear feet of 6-foot wide trail.  The proposed trail alignment on the south approach to 
the new Bridge 1 along the Canyon Trail would consist of approximately 20 linear feet of 6-foot wide trail to 
match the existing grade of the Canyon Trail.  Additional trail improvements to accommodate the proposed 
change in use on the Canyon Trail are discussed under Canyon Trail Change in Use. 

Bridge 2 Trail Realignment 
Approximately 180 linear feet of new, 6-foot wide trail on the north side of bridge would be realigned in a 
sinuous manner to maximize visitor safety while reducing environmental impacts. The south approach 
would be approximately 50 linear feet of new, 6-foot wide trail, which also would be realigned in a sinuous 
manner.  The bridge approaches will guide visitors at a grade of less than 8.3 percent to the bridge deck 
and away from the existing creek ford.  Physical obstructions would be created to discourage recreational 
use towards the existing rock ford within San Anselmo Creek and the High Water Trail.  Trail treatments 
may include knicks,4 rolling dips,5 outsloped trail,6 and grade reversals.7  New trail tread would be well 
drained to ensure that there is no pooling, puddling, or buildup of volume or velocity of water running down 
the length of the trail.  The finished trail grade would be IAP compliant and match existing surrounding 
conditions with smooth transitions and avoid grade changes. 

Canyon Trail Change in Use 

 
4 A knick is a shaved down semicircle about 10 feet) long that is outsloped about 15 percent in the center, providing 

a smooth and subtle drainage feature and should be unnoticeable to users. 
5 Rolling dips are excavated into the trail to convey water off the trail.  The rolling dip consists of a lead-in section, a 

flat bottom section where water is conveyed off the trail, and a lead-out section. The lead-in and lead-out sections 
are steeper than the original trail 

6 Outsloped trail are shaped to drain all surface water to the downhill or fill shoulder side where it flows away from 
the trail and is dispersed over, or absorbed into, the slope below the road to avoid concentration of surface runoff 
on the trail. 

7 Grade reversals take advantage of natural dips in the terrain. The grade of the trail is reversed for about 10 to 15 
feet, then "rolled" back over to resume the descent. The trail user's experience is enhanced by providing an up-
and-down motion as the trail curves up and around large trees or winds around boulders. 
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The proposed project would change the use designation of the Canyon Trail from hiker and equestrian only 
use to multiuse, which would allow bicycle use in addition to hiking and equestrian use.  The proposed 
Canyon Trail Change in Use is shown in yellow highlight on Figure 3 – Project Site.  To safely accommodate 
the addition of bicycles on this segment of trail consistent with the Town of Fairfax MOU, speed control 
features known as chicanes would be installed along the Canyon Trail on the south side of Bridge 1 
approximately 75 feet from bridge approach.  Chicanes would be placed at intervals to slow bike riders 
down and promote trail user compatibility.  They would consist of a minimum of two boulders/logs on the 
inside of two tight corners, in some cases it may be necessary to use additional boulders/logs to block any 
undesirable lines to avoid the chicane. The chicanes would have at least 18 feet of straight trail before 
reaching the chicane to avoid heavy braking and thereby would reduce erosion before the chicane.  The 
Canyon Trail is of a sufficient width to accommodate the proposed change in use and it would not be 
widened. 

Photos 5 and 6 show the Canyon Trail 

Fencing and Signage 
Consistent with the Town of Fairfax MOU, the project proposes to install approximately 150 linear feet of 
split-rail fencing at the north sides of the new bridges, designed to safely redirect visitors to the newly 
constructed bridge approaches and discourage use of the existing rock fords within San Anselmo Creek.  
The split-rail fencing would limit access to the existing rock fords to necessary MCOSD maintenance and 
emergency vehicle access only.  A section of rail would be installed that can be detached to allow for 
emergency and maintenance vehicle access.  Appropriate colors and textures would be utilized to blend 
with the surroundings. 

Consistent with the Town of Fairfax MOU, new signage would be installed along the Canyon Trail to indicate 
the change in use from hiker/horse to multiuse status.  Additionally, signage would be installed along the 
realigned trail on the south approach to the new Bridge 1 along the Canyon Trail to inform visitors that 
bicycles are not allowed egressing the Canyon Trail to Canyon Road. 

Trail Decommissioning and Restoration 
The proposed project would decommission and restore the existing High Water Trail and decommission a 
spur segment of the Canyon Trail, as proposed as part of the Region 2 trail designation process. 

High Water Trail Decommissioning  
The High Water Trail currently provides an alternative route to the Canyon Trail during the winter when San 
Anselmo Creek is flowing and uncrossable via the existing rock fords, rendering the Canyon Trail 
inaccessible.  It was named the High Water Trail to reflect the high-water use condition in San Anselmo 
Creek during the winter.  Implementation of the proposed bridges over San Anselmo Creek along the 
Canyon Trail would remediate this current condition by providing safe access over San Anselmo Creek 
when the creek is full.   

The High Water Trail is a well-used narrow trail, ranging in width between two and five feet.  Sections are 
located on cut and fill and other sections are on bedrock.  It extends 1,200 feet up the north bank of San 
Anselmo Creek.  Most of the existing trail gradient is moderate at less than 15 percent several short 
segments of up to 40 percent gradient, and some segments traverse very steep slopes of greater than 70 
percent. There are three watercourse crossings along the trail alignment, including one ford, one 
puncheon8, and one bridge.  Two segments of the High Water Trail are supported by retaining walls.  
Portions of the High Water Trail are actively eroding and the MCOSD has determined it to be substandard 
in design and safety per MCOSD trail evaluation part of the Region 2 trail designation process due to steep 

 
8 A puncheon is a log or timber structure built close to the ground, three feet or less, used to cross small drainages 

and/or wet areas.  It usually consists of mud sills, stringers, and wood decking.  Hand rails may or may not be 
included. 
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slopes and active erosion into San Anselmo Creek.  The High Water Trail was not designated for adoption 
into the MCOSD trail system during the Region 2 road-and-trail planning process. 

Photos 7 and 8 show the High Water Trail 

The proposed project would decommission the High Water Trail by removing the existing bridge, puncheon, 
and ford and then restoring the trail contour back to the original slope whenever possible.  Access would 
be restricted using woody vegetation, and exposed soil would be revegetated on areas of exposed soil with 
native species where supported by soil conditions.  Annual grassland and Valley Oak Woodland species 
would be utilized for revegetation.  These plant communities are described in greater detail in the Biological 
Resources section of the CEQA Checklist.  The ends of the trail would be decommissioned with equipment 
such as a mini excavator and a Sweco, which is a small tractor, and the middle of the trail would be 
decommissioned utilizing hand tools only. 

Canyon Trail spur segment connecting to the Cascade Canyon Fire Road Decommissioning 
The Canyon Trail spur is a heavily used, 50-foot long, narrow trail connecting the Canyon Trail to the first 
rock ford crossing within San Anselmo Creek.  The spur trail is located approximately 250 linear feet north 
of the south approach of the proposed Bridge 1.  The trail spur provides an access route that directs trail 
users through the creek channel during wet and dry seasons.  The existing trail is 5 to 7 feet wide with a 
moderate gradient at less than 15 percent. The proposed project would decommission the Canyon Trail 
spur by removing old trail signs, de-compacting the trail surface, blocking access and revegetating areas 
as needed.  The work would be completed with a mini excavator, Sweco (small tractor) and hand work as 
needed. 

Fencing and Signage 
The installation of fencing and signage would be consistent with the Town of Fairfax MOU with the purpose 
of safely redirecting visitors onto the new bridge approaches and discouraging use of the existing rock fords 
within San Anselmo Creek. 

Approximately 150 linear feet of wooden split-rail fencing at the north side of the bridges to accomplish this 
purpose.  At the rock fords a section of detachable split rail would be installed to provide MCOSD and 
emergency vehicle access. 

New signage would be installed along the Canyon Trail to indicate the change in use from hiker/horse to 
multiuse status, along the realigned trail on the south approach to the new Bridge 1 along the Canyon Trail 
to inform visitors that bicycles are not allowed egressing the Canyon Trail to Canyon Road, and at the High 
Water Trail regarding the decommissioning of that trail. 

Canyon Trail Change in Use 
The project proposes to change the use designation of the Canyon Trail from hiker/horse to Multiuse, which 
would allow hiker, horse, and bicycle access.  To safely accommodate the addition of bicycles on this 
segment of trail speed control features known as chicanes would be installed on the south side of Bridge 
1, approximately 75 feet back away from bridge approach and placed at intervals to slow bike riders down 
and promote trail user compatibility. Chicanes at this location would consist of a minimum of two 
boulders/logs on the inside of two tight corners, in some cases it may be necessary to use additional 
boulders/logs to block any undesirable lines to avoid the chicane. The chicanes would have at least 18 feet 
of straight trail before reaching the chicane to avoid heavy braking and thereby reduce erosion before the 
chicane. 

Construction 
Construction of the proposed project would implement the Road and Trail Standards and applicable Road 
and Trail Management Plan (RTMP) BMPs.  The RTMP is described in the Project Development section of 
this Initial Study and the RTMP Policies and BMPs are included in Appendix A of this Initial Study. 
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Construction would be phased as a result of timing requirements for sensitive species and for wet weather 
considerations.  Construction would begin after August 1st or after pre-construction surveys determined that 
sensitive species are not present in the project area.  Construction related to water crossings and earthwork 
requiring use of heavy equipment would be limited to the dry season, generally May 15 – October 15 or as 
permitted through regulatory permits.  Construction equipment would utilize the existing rock ford crossings 
to access portions of the project area.  Minor grading and temporary fill placement at the existing ford 
crossings may be required to accommodate the large vehicles. The fill work would occur in the late summer 
when San Anselmo Creek is dry.  Equipment with noise levels 20 dBA above ambient noise levels would 
not be used during nesting season for Northern spotted owl, February 01- July 31 or before pre-construction 
surveys determined that sensitive species are not present in the project area. 

Construction would occur Monday through Friday, from 7:00 a.m. to 6:00 p.m. and would require 
approximately two months.  Equipment would include a large crane, excavator, loader, compactor, cement 
truck, cement mixers, roller compactor, rubber track carrier, generators, dump truck, ATVs, generators, 
jackhammers, power. saws, and other hand tools.  Construction staging areas would be restricted to 
existing MCOSD roads and trails or other areas that would avoid any significant impacts on sensitive natural 
resources.  Construction staging areas have been described in the project description and will be shown 
on the construction plans.  Access to the project site for construction vehicles and equipment would be from 
Cascade Drive.  Traffic may be slowed and isolated areas along Cascade Drive may be posted to prohibit 
street parking on days that construction equipment and the bridge sections would be delivered to the project 
area and for equipment to exit the project area. 

During construction, trails within the project area would be closed for recreation for safety purposes.  
Emergency access would be maintained during construction. The MCOSD would notify residents on 
Cascade Drive and Canyon Road when the construction dates are known and will include this information 
on its webpage. 

Operation and Maintenance 
After project construction, recreational use of the trail would continue similar to existing conditions for hiking, 
biking, dog walking, and other allowable recreational purposes. The new trail configuration would be 
designated into the Region 2 trail system and would be published on trail maps. The project does not include 
any parking or other amenities to improve access to the trail system, increases in trail use are anticipated 
to be minor and largely proportional with regional population growth. The new trail configuration would 
improve access for rangers and emergency responders on foot or using small all-terrain vehicles.  
Emergency vehicle and park ranger access would remain over the existing rock ford crossings within San 
Anselmo Creek through the detachable sections of split rail fencing. 

Once the trails are incorporated into the MCOSD trail system, they would be maintained by MCOSD staff.  
As the trails are designed to improve existing trail sustainability, this level of maintenance is expected to be 
low and similar to existing trail maintenance.  Regular maintenance of the trail surface and drainage 
includes brushing the trail corridor and clearing trail obstructions, such as fallen trees and tree branches, 
as needed.  As part of the project, the decommissioned trail segments would be monitored to ensure 
revegetation is successful and to prevent continued use of the decommissioned trails.  Minor maintenance 
work may occur as needed to prevent access to the decommissioned trails. 

A visitor use camera would be installed at Cascade Fire Road in between the existing Cut Trail and the 
location of the proposed location for Bridge 2 for a four-week period in years 1, 2 and 5 after project 
implementation to capture visitor use trends. This, combined with regular trail inspections as part of the 
existing MCOSD trail maintenance program, would provide early detection of, and rapid response to, any 
trail issue including trail widening due to visitors utilizing areas adjacent to formal system trails, impacts to 
vegetation adjacent to trails from visitor use, and visitors accessing decommissioned trails. If monitoring 
indicates an issue, MCOSD would identify and implement remediation actions. Remediation actions could 
include signage about remaining on the defined trail, not accessing decommissioned trails, and respecting 
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neighbors. Physical obstacles, including logs, brush, and additional revegetation, could be placed in 
problem areas as a deterrent to going off trail or accessing decommissioned trails. Increased ranger 
presence could also be utilized. 

Project Design Features 
The MCOSD would design the project and plan the construction in compliance with the RTMP. Appendix 
A of this document contains a list of all BMPs incorporated into the project.  The following trail design 
features have been incorporated into the project design. 

Figure 7 shows a typical grade reversal for trail drainages 

Figure 8 shows a typical Rock Armored Swale typical trail drainage 

Figure 9 shows a typical rock spillway for drainage dip or cross drain 

Figure 10 shows a typical rock spillway for culvert outlet 

Figure 11 shows a typical rock retaining wall 

Figure 12 shows a typical trail profile wall 

Figure 13 shows a typical insloped turn 

Figure 14 shows an 8 percent average grade trail 

Figure 15 shows a typical outsloped trail 

Figure 16 shows typical knicks for trail drainage 

Figure 17 shows typical rolling drainage dips for trail drainage 

Figure 18 shows a typical chicane 

Figure 19 shows a typical split rail fence 

Permits and Approvals 
The proposed project incorporates requirements included in the Memorandum of Understanding between 
the MCOSD and the Town of Fairfax.  The proposed project requires the following permits and approvals, 
which would be obtained prior to construction: 

• U.S. Army Corps of Engineers, Section 404 of the Clean Water Act 

• San Francisco Bay Regional Water Quality Control Board, Section 401 of the Clean Water Act and 
the State of California’s Porter-Cologne Water Quality Control Act 

• California Department of Fish and Wildlife, California Fish and Game Code Sections 1062 – 1603: 
Lake or Streambed Alteration Agreement 

PROJECT DEVELOPMENT 
Preliminary Trail Report 
A preliminary trail report that included the proposed project was prepared by Timothy C Best, CEG 
Engineering Geology and Hydrology in 2013.  MCOSD representatives met with neighbors on-site in 
December 2013, and during this meeting, the possibility of vehicular bridges across the creek was 
eliminated from further consideration.  The preliminary trail report was utilized during the RTMP trail 
designation process, a process that included public outreach and public comment.  The designation process 
for Region 2 occurred in late 2015 and included a public workshop held on October 3, 2015 and a Region 
2 Designation Meeting on November 30, 2015. 
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Project Proposal 
The proposed project originated as a proposal submitted to MCOSD for consideration by Friends of Corte 
Madera Creek Watershed and the Marin County Bicycle Coalition on April 14, 2016.  The purpose of this 
meeting was to provide the community with information on project planning and hear public comments. 
Additionally, Daniel Logan a Fishery Biologist from the National Marine Fisheries Service presented 
information on San Anselmo Creek fish populations and the benefits of reduced erosion and sedimentation 
expected of the proposed project.  After MCOSD reviewed the proposal as required by the RTMP and 
accepted it as a project, A public meeting on the project was held at the Fairfax Women’s Club on 
September 8th, 2016.  The purpose of this meeting was to provide the community with information on project 
planning and hear public comments. Additionally, Daniel Logan a Fishery Biologist from the National Marine 
Fisheries Service presented information on San Anselmo Creek fish populations and the benefits of 
reduced erosion and sedimentation expected of the proposed project.  The proposal was evaluated and 
scored using methodology approved as part of the RTMP and then accepted as a proposed project. 

Town of Fairfax Memorandum of Understanding 
In December 2016, the proposed project was presented to the Fairfax Town Council in open session to 
seek authorization to proceed.  Authorization form the Fairfax Town Council is needed because most of the 
project area is located within the Elliott Nature Preserve portion of the Cascade Canyon Open Space 
Preserve.  The Elliot Nature Preserve was transferred to the MCOSD in 1987 from the Town of Fairfax, 
however the Town of Fairfax retains approval authority over any improvements within this portion of the 
Cascade Canyon Open Space Preserve through a deed restriction.  At this meeting, the Fairfax Town 
Council voted to approve a Memorandum of Understanding (MOU).9 

Consistent with the requirements of this deed restriction, the MOU provides that the Town of Fairfax 
“…expressly consents to the proposal to construct two non-vehicular bridges across San Anselmo Creek 
along the Cascade Fire Road, replace one bridge across Carey Camp Creek,10 designate a portion of the 
Canyon Trail for multiple use, and decommission the High Water Trail within the Elliott Nature Preserve 
portion of the Cascade Canyon Open Space Preserve.” The MOU also specified certain design features 
which the MCOSD agreed to incorporate into the subsequent planning for the project, including: 

a. The installation of “No Bike” signs at the intersections of the re-designated portion of Canyon Trail, 
where bicycles will be allowed, at the intersection with the Carey Camp Trail, at intersection of the 
unaffected portions of the Canyon Trail upon which bicycles will not be allowed, and any other trail 
where bicycles are not allowed. The signs will inform users that bicycles are not allowed on these 
other trails. The MCOSD will also install a sign at the west end of the Canyon Trail where it 
intersects with the Cascade Fire Road informing users that they are on a shared-use trail and 
requesting that bicyclists ride slowly. 

b. The implementation of bicycle speed-control measures, including chicanes, along the re-
designated portion of the Canyon Trail. 

c. The installation of a bike rack near the main entrance of the preserve, at the end of Cascade Drive. 

d. Project design features or signs that will direct users away from the creek fords and towards the 
new bridges. 

e. An agreement to monitor trail visitation following implementation and to employ an adaptive 
management strategy to any issues that may emerge. 

Figure 20 is from the MCOSD – Town of Fairfax MOU 

 
9 Memorandum of Understanding Between the Town of Fairfax and the Marin County Open Space District. May 23, 

2017. Op Cit. 
10 The Carey Camp bridge is not included as part of the proposed project. 
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Additional Outreach 
The design of the proposed project was also informed by members of the community. MCOSD engaged 
the community through a series of stakeholder meetings and field visits to further facilitate the opportunity 
for feedback about the proposed project.  In addition to the above described outreach, there have been 
several other conversations between Marin County Parks and various stakeholders on this topic involving 
stakeholders. 

Environmental Round Table 
The MCOSD Environmental Round Table is a forum facilitated by MCOSD and includes two representatives 
from each of the following environmental organizations: California Native Plant Society, Sierra Club, Friends 
of Corte Madera Creek, Marin Conservation League, Environmental Forum of Marin, and Marin Audubon 
Society.  The purpose of the Environmental Round Table is to facilitate a natural resources focused 
discussion and exchange of ideas between MCOSD and the environmental community as it relates to 
natural resources management and project development.  The proposed project has been presented at 
Environmental Round Table meetings regularly throughout the past three years, supplemented by a site 
visit on May 14, 2019.  The Environmental Round Table has expressed general support for the proposed 
project because the improvements would support the project objectives.  Some representatives have 
expressed concern regarding vegetation removal, particularly tree removal, and construction-related 
impacts to northern spotted owl due to equipment noise.  To address these concerns, the orientation of 
Bridge 1 was modified to reduce tree removal, and the timing of project implementation has been limited to 
avoid nesting season for northern spotted owl. 

Marin County Parks and Open Space Commission 
The Parks and Open Space Commission advises the Marin County Board of Supervisors regarding parks 
and open space policy and conducts public hearings on parks and open space matters considered for 
recommendation to the Board when appropriate.  There are seven members appointed by the Board, each 
having demonstrated expertise and interest in subject areas and disciplines beneficial to the county's 
provision of parks and open space stewardship, facilities, programs and services.  MCOSD staff have 
presented the proposed project at three Commission meetings.  The Commission has expressed general 
support of the proposed project. 

Marin Project Coordination Meetings 
Marin County Stormwater Pollution Prevention Program (MCSTOPPP) holds monthly project coordination 
meetings to review and guide projects through the environmental and regulatory permit process.  These 
informal meetings are intended to provide a forum for interaction and input from regulatory agency 
representatives to assist with project design and implementation to minimize impacts to natural resources.  
Input provided at MPC meetings does not replace the formal comments and input from regulatory agencies 
that are provided as part of the permit application process.  Representatives from regulatory agencies 
including the United States Army Corps of Engineers, National Oceanic and Atmospheric Administration 
Fisheries, the San Francisco Regional Water Quality Control Board, California Department of Fish and 
Wildlife, the Bay Conservation and Development Commission, and County of Marin. 

MCOSD staff have presented the proposed project at three MPC meetings and have supplemented these 
presentations with two site visits in December 2016 and February 2018.  The MPC has expressed general 
support of the proposed project and has provided advice regarding the regulatory permits that MCOSD 
would need to obtain prior to initiating project implementation. 

Neighborhood Outreach 
In addition to a public meeting in 2016 and a site visit with Board member Katie Rice in 2017, MCOSD staff 
met with the neighborhood on November 5, 2018 to discuss foothill yellow legged frog protection and the 
proposed project.  MCOSD staff met with neighbors via ZOOM in July 2020. 
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Town of Fairfax 
MCOSD and Town of Fairfax staff have met on several occasions.  The Fairfax Town Council approved the 
MOU discussed in the previous section.   

Federated Indians of Graton Rancheria 
MCOSD staff provided notification of project to FIGR on February 02, 2017 and asked if FIGR would like 
to initiate a consultation process pursuant to Assembly Bill 52.  The notification satisfies RTMP BMP Cultural 
Resources-3: Tribal Consultation.  FIGR provided an email confirming receipt of this notification but no 
further comments.  MCOSD will include FIGR in the public notice for public review of this Initial Study.  

Project Development Studies and Report 
Engineering Geologic and Geotechnical Review.   
In June 2018, Timothy Best, CEG prepared an Engineering Geologic and Geotechnical Review 
(Engineering Report) of the proposed project in association with Haro, Kasunich and Associates, Inc., 
Waterways Consulting, and Mayone Structural Engineering.11  The purpose of Engineering Report was to 
evaluate the geologic, geotechnical and hydrologic conditions at the project site, and develop 
recommendations and design parameters for the proposed trail bridges and trail upgrades. The Engineering 
Report included review of available published and unpublished geologic literature of the area; topographic 
site surveys of the two bridge sites; geologic and geomorphic field mapping; data analysis; and 
recommendations for design and construction of the proposed project.  Recommendations including bridge 
locations and elevations, bridge abutments, bridge site grading, rock slope protection along the banks of 
San Anselmo Creek; site drainage; erosion control and water pollution prevention; fire road and trail 
surfacing; inspections; and decommissioning of the High Water Trail.  These recommendations have been 
incorporated into the proposed project design. 

Haro, Kasunich and Associates conducted a geotechnical investigation of the two proposed bridge sites to 
explore the surface and subsurface conditions at the site and develop geotechnical recommendations for 
the design and construction of the proposed bridge foundation system.  The recommendation to utilize 
concrete spread footings offset from the edge of San Anselmo Creek instead of deep-pier foundations 
resulted from this investigation and has been incorporated into the project design.  The geotechnical 
investigation determined that deep-pier foundations would be difficult to drill through the rocky soils located 
at the bridge sites and would result in greater environmental impacts than would concrete spread footings. 

Waterways Consulting conducted a hydrologic and hydraulic analysis to quantify flow rates, associated 
water surface elevations, and other parameters associated with the 100‐year return period storm event 
along San Anselmo Creek.  This analysis included exploratory test pits to evaluate subsurface deposits.  
The hydrologic and hydraulic analysis concluded that the 100-year flood elevation at the proposed Bridge 
1 location to be at elevation 194 and at 207.2 at the proposed Bridge 2 location.  At both proposed bridge 
locations, flood waters are contained within the active channel banks of San Anselmo Creek.  These 
findings are consistent with the Flood Emergency Management Agency’s (FEMA) flood insurance maps 
and MCOSD field staff observations.  The Bridge 2 site is located within the FEMA designated Zone A 
special flood hazard area, though the base flood elevation has not been determined for this site.  The 
bottom of both proposed bridges would be a minimum of three feet above the 100-year flood elevation, 
which would be elevation 198 for proposed Bridge 1 and elevation 210 for proposed Bridge 2. 

Mayone Structural Engineering, Inc. analyzed structural elements for the two bridges and recommended 
the bridge structures be prefabricated single span steel.  This recommendation has been incorporated into 
the project design and is included on the project plans. 

 
11 Best, Timothy C., CEG.  June 2018. Op Cit. 
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The Engineering Report concluded that the proposed bridges are located in a geologically active area as 
the project area is in close proximity to the San Andreas Fault Zone, a major potential source of severe 
seismic shaking.  High ground accelerations would be expected during a large earthquake on this fault or 
other nearby faults.  To mitigate for this potential hazard, the proposed bridges and bridge abutments would 
be designed in accordance with the latest California Building Code (CBC) seismic design standards. 
Incorporating the recommendations included in the Engineering Report would reduce these potential risks 
to a level of less than significant for recreational trail use while at the same time minimizing environmental 
impacts.  The primary goal of these recommendations is to protect health and safety, but not necessarily 
to avoid structural damage, since such design may be economically and environmentally prohibitive.  
Damage to the proposed bridges could occur in the event of extreme seismic shaking and/or runoff events 
and subsequent repairs would then be necessary.  The Engineering Report determined there is no evidence 
of recent shallow or deep‐seated landsliding were observed in the immediate vicinity of the proposed bridge 
locations, and that the landslide hazard at the proposed bridge locations appears to be low.  The risk of 
flood damage from a 100-year flood was also determined to be low. 

Figure 21 is from the Engineering Report and shows the Project Area Geology 

Figure 22 is from the Engineering Report and shows the Project Area Watersheds 

Figure 23 is from the Engineering Report and shows the proposed Erosion Control Methods 

Biological Resource Studies 
The Cascade Canyon Bridges Project Biological Habitat Evaluation Report was prepared by Pacific Biology 
(Pacific Biology Report)12 in 2018 to assess biological resources within the project area, evaluate potential 
impacts to these resources from the implementation of the study project, and recommend mitigation 
measures to reduce the effect of potential impacts to a less than significant level. Protocol-level surveys for 
special-status plants were conducted by Vollmar Natural Lands Consulting in 2017 and 2019. 

The study area evaluated in the Pacific Biology Report included approximately 6-acres, including the project 
area and a surrounding area buffer.  While the Pacific Biology Report describes the biological resources 
occurring or potentially occurring with the study area, only some portions of the study area would be 
disturbed by project-related improvements and activities.  The Biological Resources section of the CEQA 
Checklist includes a broader summary of the Pacific Biology Report and biological resources within the 
project area. 

Figure 24 is from the Pacific Biology Report and shows the Biological Resources Study Area 

Figure 25 is from the Pacific Biology Report and shows the mapped plant communities 

Figure 26 is from the Pacific Biology Report and shows the mapped special status species 

Plant Communities 
The Pacific Biology report mapped 25 plant communities13 including urban development and water.  For 
analysis purposes, the Pacific Biology Report then combined the plant communities into the following five 
plant communities based on the dominant overstory species, the names conforming to commonly accepted 
nomenclature of the Manual of California Vegetation14 classification: 

Valley Oak Woodland - approximately 39 percent 

 
12 Pacific Biology.  Cascade Canyon Bridges Project Biological Evaluation Report. September 2018 
13 Plant communities are groups of plants that share a common environment and interact with each other, animal 

populations, and the physical environment.  Plant communities are generally defined by the dominant plant species, 
which is a method to organize biological information, creating mappable units for land management and conservation 
planning.   

14 Sawyer, John O., Todd Keeler-Wolf, and Julie M. Evans.  2009. A Manual of California Vegetation, Second Edition.  
California Native Plant Society Press. 
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Annual Grassland - approximately 29 percent 
Mixed Broadleaf Woodland - approximately 19 percent 
California Bay Forest - approximately 9 percent 
Coast Live Oak Woodland - approximately 4 percent 

Sensitive plant communities are that are of limited distribution statewide or within a county or region.  The 
California Department of Fish and Wildlife’s List of California Terrestrial Natural Communities and the 
Manual of California Vegetation15 indicate which plant communities are sensitive within the state of 
California classification.  Within the study area, the Valley Oak Woodland and the California Bay Forest 
plant communities are considered sensitive plant communities.  Valley Oak Woodland is ranked “S3G3” 
the Manual of California Vegetation, indicating it is rare or threatened within the state and globally.  
California Bay Forest is ranked “S3G4,” indicating it is rare or threatened within the state and is a relatively 
common non-sensitive plant community within the global scale.  

The study area includes riparian tree species along the edge of San Anselmo Creek, interspersed with the 
Valley Oak Woodland, Annual Grassland, and Mixed Broadleaf Woodland plant communities. For this 
reason, the Pacific Biology Report combined the Valley Oak Riparian and Valley Oak/Grass plant 
communities in the Valley Oak Woodland plant community.  Wetland-associated plant species also occur 
within and along the margins of San Anselmo Creek, but do not form significant wetland habitat.  
Additionally, almost the entire Mt. Tamalpais watershed, including the study area, is within designated 
critical habitat for the northern spotted owl. 

At the Bridge 1 site, vegetation removal would include one 8-inch diameter at breast height (DBH) madrone 
tree sapling and some small areas of brush, confined to an area of less than 0.02 acre.  One 6-inch DBH 
big leaf maple may be pruned to avoid damage when the bridge is swung into place.  Tree roots may 
potentially be impacted during the excavation of the bridge footings for some of the larger trees by the south 
bridge abutment, including one 24-inch DBH oak and one 24-inch California bay laurel.  Minimal excavation 
would be employed to avoid any unnecessary impacts to tree roots.  No trees are would require removal at 
the Bridge 2 site although several trees may be pruned to avoid damage when the bridge sections are 
delivered.  MCOSD would implement applicable RTMP BMPs to protect biological resources.  The Pacific 
Biology Report recommended an additional mitigation measure to require MCOSD to replace and restore 
any sensitive or jurisdictional habitats disturbed by project implementation.  This recommended mitigation 
measure is included in the Biological Resources section of the CEQA Checklist portion of this document.  
In combination with implementation of applicable RTMP BMPs, implementation of this mitigation measure 
would reduce potential impacts to a less than significant level. 

San Anselmo Creek 
The Cascade Canyon Open Space Preserve is located within the Corte Madera Creek Watershed, which 
includes the upper reaches of San Anselmo, Carey Camp, and Cascade creeks.  Cascade Creek runs 
through the project area.  San Anselmo Creek is perennial, meaning that water flows throughout the year.  
Within the project area, San Anselmo Creek has surface water during the rainy season and groundwater 
flow during the dry season.  It is a 5th-order stream based on the Strahler method of establishing stream 
hierarchy, 5th order relating to the degree of separation from the headwaters by branching of higher order 
stems.  San Anselmo Creek may include jurisdictional Waters of the State and Waters of the United States.  
Steelhead/rainbow trout (Oncorhynchus mykiss) are known to occur in San Anselmo Creek though there 
was no evidence of spawning detected during surveys conducted by MCOSD staff biologists during 2014-
2018. 

 
15 ibid 
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Special-Status Plants 
Special-status plants include those species that are state or federally listed as Rare, Threatened or 
Endangered; federal candidates for listing; proposed for state or federal listing; or identified by the CNPS 
Inventory of Rare and Endangered Plants of California (CNPS Inventory) as Rank 1, 2, 3, or 4 species.  
Special-status plant surveys were conducted on the study area on April 6, April 23, and June 26, 2017, 
March 8, April 10, and June 27, 2019.  A total of 187 plant taxa16 were identified within the study area, none 
of which are designated as special-status or otherwise considered to be rare.  Given the negative survey 
results, no special-status plant species are expected to occur in the study area and implementation of the 
proposed project is not expected to negatively impact special-status plant species.  MCOSD would 
incorporate applicable RTMP Special Status Plants BMPs, which were designed to minimize or avoid 
potential environmental impacts to biological resources.  The RTMP Policies and BMPs are provided, in 
their entirety, in Appendix A.  With implementation of these BMPs, the proposed project would not have a 
substantial adverse effect, either directly or through habitat modifications, on any special-status plant 
species.  The Pacific Biology Report did not recommend additional mitigation measures associated with 
special-status plants. 

Special-Status Wildlife 
The presence of special-status wildlife species on MCOSD lands has been well documented through 
focused surveys, and other observations made by MCOSD staff and the public.  The Pacific Biology Report 
evaluated data collected and maintained by the MCOSD, a review of the CNDDB, and other sources.  The 
Pacific Biology Report identified two special-status wildlife species that are known to occur within the study 
area and seventeen special-status wildlife species that have the potential to occur within the study area. 

Special-status wildlife species that are known to occur within the study area include: 

Central California coast steelhead (Oncorhynchus mykiss irideus) 
Foothill yellow-legged frog (Rana boylii)  

Special-status wildlife species that have the potential to occur within the study area include: 

Marin Hesperian (Vespericola marinensis) 
California giant salamander (Dicamptodon ensatus) 
California red-legged frog (Rana draytonii) 
Western pond turtle (Actinemys marmorata) 
Cooper’s hawk (Accipiter cooperi) 
Oak titmouse (Baeolophus inornatus) 
Olive-sided flycatcher (Contopus cooperi) 
Yellow warbler (Dendroica petechial brewsteri) 
“Marin” Chestnut backed Chickadee (Parus rufescens neglectus) 
Northern spotted owl (Trix occidentalis caurina) 
Pallid bat (Antrozous pallidus) 
Western red bat (Lasiurus blossevillii) 
Hoary bat (Lasiurus cinereus) 
Long-eared myotis (Myotis evotis) 
Fringed myotis (Myotis thysanodes) 
Long-legged myotis (Myotis Volans) 
Yuma myotis (Myotis yumanensis) 

The MCOSD commissions Point Blue Conservation Science to conduct annual nesting and activity center 
surveys for northern spotted owls (Strix occidentalis caurina) and conducts steelhead (Oncorhynchus 

 
16 In biology, a taxon is a group of one or more populations of an organism or organisms seen by taxonomists to form 

a unit.  Taxa is the plural form of the word taxon. 
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mykiss) spawning surveys.  The MCOSD commissions Garcia and Associates to conduct surveys for foothill 
yellow-legged frog (Rana boylii) in the immediate project area. 

Cultural and Historical Resources Studies 
Holman & Associates prepared an Archaeological Survey Report (ASR) for the proposed project in 2019.  
It included a cultural resources literature search completed at the Northwest Information Center of the 
California Historical Resources Information System (CHRIS), initial Native American Consultation with the 
Native American Heritage Commission, an archaeological survey of the project area, and mapped the Area 
of Potential Effects (APE) required for the United States Army Corps of Engineers regulatory permitting 
process.  The ASR will also assist with the Section 106 compliance process of the National Historic 
Preservation Act, as amended.  The ASR satisfies the following RTMP BMP Cultural Resources-1: 
Historical and Archaeological Resource Mapping and Cultural Resources-2: Consultation with Northwest 
Information Center. 

CHRIS records search identified no cultural resources within or adjacent to the Project APE. The entire 
APE had been previously studied, but only a small portion, approximately two percent, had been previously 
surveyed.  Holman & Associates conducted a field survey on March 19, 2019.   No cultural artifacts were 
identified and nor were there any indications of fossil soils in the creek’s banks.  No historic resources/or 
properties are listed on federal, state, or local inventories within or abutting the project.  The Native 
American Heritage Commission responded that no resources were identified and provided a contact list of 
two people with the Federated Indians of Graton Rancheria.  Holman & Associates did not recommend any 
additional work, and recommended that if buried, or previously unrecognized archaeological deposits or 
materials of any kind are inadvertently exposed during any construction activity, work within 50 ft. of the 
find shall cease until a qualified archaeologist can assess the find and provide recommendations for further 
treatment, if warranted. Construction and potential impacts to the area(s) within a radius determined by the 
archaeologist shall not recommence until the assessment is complete.  This recommendation has been 
incorporated into the proposed project through RTMP BMP Cultural Resources – 6: Construction Recovery 
Protocol and RTMP BMP Cultural Resources-7: Human Remains. 

MCOSD AUTHORITY, MISSION, AND LEADERSHIP 
The MCOSD is an independent legal entity and a special district operating pursuant to the California Public 
Resources Code, with the following mission: 

We are dedicated to educating, inspiring, and engaging the people of Marin in the shared 
commitment of preserving, protecting, and enriching the natural beauty of Marin’s parks and 
open spaces, and providing recreational opportunities for the enjoyment of all generations. 

A five-member Board of Directors oversees MCOSD operations.  A seven-member Parks and Open Space 
Commission advises the MCOSD Board of Directors on policy matters related to acquisition, development, 
funding, management, and operation.  The MCOSD’s Director and General Manager oversees the day-to-
day operations. 

MCOSD GOVERNING AND GUIDANCE DOCUMENTS 
The MCOSD is subject to the following governing and guidance documents: 

• Marin County Strategic Plan, 2001 
• Policy Review Initiative, 2005 
• Marin Countywide Plan, 2007 
• Marin County Department of Parks and Open Space Strategic Plan, 2008 
• Marin County Fire Management Plan, 2008 
• Marin County Integrated Pest Management Ordinance, 2009 
• MCOSD Road and Trail Management Plan, 2014 
• MCOSD Vegetation and Biodiversity Management Plan, 2015 
• MCOSD Inclusive Access Plan, 2016 
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Road and Trail Management Plan (RTMP) 
On December 16, 2014, the MCOSD Board of Directors approved the Road and Trail Management Plan 
(RTMP) and certified its program Environmental Impact Report (EIR)17 (MCOSD, 2014a and 2014b). The 
RTMP is a science-based comprehensive management plan to guide the MCOSD in the: 

1. Establishment and maintenance of a sustainable system of roads and trails;  
2. Reduction of environmental impact from roads and trails on natural resources; and  
3. Improvements to visitor experience and safety. 

The RTMP incorporates existing policies from the Countywide Plan and the MCOSD’s Policy Review 
Initiative.  Consistency with the RTMP assumes consistency with the Countywide Plan.  Additionally, it 
identifies 34 new policies that govern the MCOSD’s road and trail system.  The intent of these policies is to 
reduce the environmental impact from the roads and trail system and to improve the recreational 
experience.  In addition to these policies, the RTMP defined several best management practices (BMPs) 
tol reduce resource effects from any road and trail projects.  Appendix A includes the RTMP Policies and 
BMPs.  Within the body of the CEQA Checklist, the specific RTMP BMPs applicable to implementation of 
the proposed Project are identified. 

The RTMP covers six regions Within Marin County, and 34 open space preserves. Region 2, which includes 
the project site, covers the open space preserves listed below: 

• French Ranch 
• Maurice Thorner Memorial 
• Roy’s Redwoods 
• Gary Giacomini 
• Loma Alta 
• White Hill 
• Cascade Canyon 

The MCOSD developed the RTMP over the course of four years based on extensive outreach and public 
input. After adoption of the plan and consistent with the RTMP’s Policy SW.2: System Roads and Trails, 
the MCOSD initiated a process to designate a system of roads and trails in all existing open space 
preserves.  The roads and trails eligible for consideration must have existed as of November 2011, which 
is when the MCOSD completed a report on the condition of the existing roads and trails. The designation 
of a formal road and trail system is proceeding on a regional basis. The road and trail designation for Region 
2 occurred in late 2015. The Region 2 Designation Workshop was held on October 3, 2015. Following the 
workshop, the public had an opportunity to view and comment on the proposed road and trail system for 
Region 2.  The RTMP supersedes the 2005 Cascade Canyon and White Hill Open Space Preserves Draft 
Land Management Plan and associated Environmental Impact Report. 

Figure 27 shows the MCOSD Preserves by RTMP Region 

Figure 28 shows the Region 2 trail designations 

Inclusive Access Plan (IAP) 
The Inclusive Access Plan (IAP) was finalized in July 2016.  The IAP is a guidance document focused on 
improving the MCOSD trail accessibility and increase the equitability of access to visitors of all abilities, 
developed with a public engagement process that included open houses, focus groups, workshops, and 
review of the IAP.  The IAP is a supplement to the RTMP and helps to guide the accessibility component 
of trail-planning efforts.  It includes: 
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• An evaluation of the existing inventory of pedestrian trails, the identification of an initial system of 
Access and Discovery Trails, providing access for users of all abilities to experiences in a variety 
of natural settings and a framework for expanding an Improved Access Trail system 

• A review of and recommendations for policies and procedures, including the use of service 
animals, mobility devices, and visitor amenities in MCOSD open space preserves 

• Recommendations for methods of communicating information about trails and trail conditions 
• Design guidelines and standards that incorporate inclusive design principles and accessible 

elements in new construction and reconstruction of existing open space trails  

As required by the IAP for trail redevelopment projects, MCOSD completed a Trail Accessibility Standards 
analysis for the proposed Project relative to the applicability of accessibility standards as defined by the 
Architectural Barriers Act Accessibility Guidelines for Outdoor Developed Areas.  The conclusion of this 
analysis was that the proposed Project would meet the accessibility trail design guidelines and is fully 
compliant with the IAP. 

Vegetation and Biodiversity Management Plan  
The MCOSD developed the Vegetation and Biodiversity Management Plan (VBMP) in April 2015 to be 
implemented along with the RTMP.  Its primary prupose is to provide comprehensive, long-term guidance 
for a new science-based approach to vegetation management that will:  

1. Maintain the natural biodiversity of the vegetation within the preserves 
2. Maintain patrol, emergency and public access, and  
3. Manage fuel loads to reduce the threat of natural and human-caused fires. 

The VBMP is not a prescriptive plan but rather it is a tool for decision-making associated with vegetation 
management projects on MCOSD lands.  As part of this effort, the MCOSD classified vegetation within 
each of the 34 preserves into four management zones based on the ecological and/or cultural importance 
of distinctive vegetation types, the condition of resources in particular locations, and the proximity of 
particular locations to urban or suburban areas.  The four management zones include: 

Legacy Zone.  The legacy zone includes lands that support unique or irreplaceable remnants of natural 
biological diversity, along with other vegetation types with high biological value. The habitats for plants 
that have been identified as threatened, endangered, or rare in the world, the nation, the state of 
California, or Marin County are included in this zone, along with wetlands and selected upland 
vegetation types, including redwood forest, serpentine grasslands, and chaparral. Also included are 
habitats and vegetation types that are at the boundaries of their geographic distributions and that may 
be important to detecting, and managing for adaptation to, the effects of climate change. Native 
vegetation in this zone remains largely intact and free of invasion by nonnative plants. Because of their 
rarity and ecological importance, many species and vegetation types within this zone are protected by 
federal and state laws and regulations, or by other initiatives, such as the Upland Habitat Goals Project. 
The legacy zone will serve as a sanctuary for natural resources that otherwise could be permanently 
lost from Marin, California, and the world. 

Sustainable Natural Systems.  The sustainable natural systems zone includes lands that are valuable 
for ensuring the ecological resiliency of natural systems and the associated character of Marin County. 
Lands in this zone, which generally form a natural buffer around lands in the legacy zone, include 
corridors supporting wildlife movements and potentially the movements of species adapting to climate 
change, areas of refuge for species living within or migrating through Marin County, and vegetation 
types that are not considered as biologically valuable as those included in the legacy zone, but that are 
still considered “hot spots” in terms of relatively high species diversity. Lands in this zone contain only 
minimal infrastructure, and the vegetation types are relatively free of invasive species.  

Natural Landscape Zone.  The natural landscape zone includes lands that support native plants and 
natural vegetation types that are typical of Marin County landscapes. These common vegetation types, 
while not legally protected or recognized as rare, provide valuable habitat for a diversity of local native 
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species. They contribute to the beauty of Marin County landscapes and add to the ecologically rich 
natural communities and scenic vistas that define the MCOSD preserves. Vegetation within the natural 
landscape zone often provides important common oak and other woodland vegetation types, and 
coastal scrub. While this zone is more infested with invasive plants than the legacy and sustainable 
natural systems zones, it still provides valuable connectivity and important habitat for common wildlife 
and plants.  

Highly Disturbed Zone.  The Highly Disturbed Zone includes lands that provide essential services, 
such as fire protection, access to the MCOSD open space lands, and in many cases is within the state 
defined Wildland Urban Interface. While these lands are also important to the enjoyment and protection 
of the natural diversity of Marin County, their management is influenced by their role in preventing the 
movement of fire between residences and open space lands, transmitting utilities, such as electrical 
power and water lines, to nearby communities, and facilitating visitor access. Due to high human use 
and disturbance, this zone is prone to invasive plant infestations; plant diseases and pathogen 
outbreaks; and neighboring land influences, such as trespass, predation by domestic pets, green waste 
dumping, and the introduction of garden plant escapees.  

Cascade Canyon Open Space Preserve is classified as consisting of all four management zones Legacy 
Zone, Sustainable Natural Systems Zone, Natural Landscape Zone, Highly Disturbed Zone.  The majority 
of the proposed project would occur within the Highly Disturbed and Legacy Zones. 

Figure 29 shows the Region 2 VBMP classification 



22 

Figure 1: Trail Map for Cascade Canyon and White Hill Open Space Preserves 
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Figure 2: Elliott Nature Preserve within the Cascade Canyon Open Space Preserve 
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Revised Figure 2: Elliott Nature Preserve within the Cascade Canyon Open Space Preserve 
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Figure 3: Location of the Proposed Project Elements in Aerial View 
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Figure 4: Location of the Proposed Project Elements in Plan View 
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Figure 5: Proposed Bridge 1 Site Plan 
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Figure 6: Proposed Bridge 2 Site Plan 
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Figure 7: Typical Grade Reversal for Trail Drainage 

 

 

Figure 8: Typical Rock Armored Swale for Trail Drainage 
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Figure 9: Typical Rock Spillway for a Drainage Dip or Cross Drain 

 

 

Figure 10: Typical Rock Spillway for a Culvert Outlet 
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GENERAL BMPs 
General 1: Limit Work Area Footprints in Sensitive Resource Areas 
Limit the size of construction-related road and trail management activities to the minimum size needed to 
meet project objectives. BMPs include: 

• Minimize project footprint. Minimize the size of the work area, including the project area, access 
roads, and staging areas. Wherever possible, use existing upland roads, trails, and other 
disturbed areas for project activities in order to reduce unnecessary disturbance, minimize soil 
and water erosion, and reduce overall project costs. 

• Reduce or relocate footprint during planning and design phase. Reduce the work area footprint in 
sensitive resource areas or move the work area to common natural communities and upland 
areas. Implement further refinements during site preparation and construction to further reduce 
impacts. 

• Minimize soil disturbance. Minimize soil disturbance to the greatest extent possible to reduce the 
potential for introducing or spreading invasive plants, to protect topsoil resources, and to reduce 
available habitat for the establishment of new invasive plants. 

• Mark project footprint near sensitive natural resources. Mark ingress/egress routes, staging 
areas, and sensitive resources to prevent inadvertent impacts to sensitive resources. 

• Restrict soil disturbance and import of nonnative soil or fill material. To reduce the potential for 
damage of native plants and/or introduction of invasive plants, the contractor will be required to 
minimize the footprint of soil disturbance to the minimum amount necessary to complete the 
contracted work. In particular, access roads, staging areas, and areas of temporary disturbance 
will be minimized in size. The contractor and its staff and subconsultants agree not to drive off-
road or drive or park on native vegetation unless approved in advance by the MCOSD natural 
resource staff. The contractor agrees that if soil excavation is required, every attempt will be 
made to have a balanced cut and fill project that reuses all native soils onsite. No nonnative soil 
or fill material will be brought onsite or used during the contractor’s activities unless approved by 
the MCOSD natural resource staff. 

General-2: Modify Construction- Related Vegetation Management Methods in and near Wetlands, 
Riparian Vegetation 
Restrict construction-related vegetation management near wetlands in a manner that reduces the 
potential for sediment or pollutants to enter wetlands. Implement the following BMPs, as needed: 

• Establish a buffer of 100 feet from wetland and tidally influenced areas (i.e., from the ordinary 
high-water mark of flowing or standing water in creeks, streams, or ponds). Avoid construction 
work within this buffer area.  If construction work in wetlands and riparian areas cannot be fully 
avoided, consult with the appropriate state and federal agencies to obtain permits. 

• Within the buffer, restrict routine vegetation management activities in creeks, streams, other 
waterways, and tidally influenced areas. Limit vegetation management work to least-harmful 
methods; restrict herbicides to those that are EPA-approved for use near water. Prohibit activities 
that disturb soil or could cause soil erosion or changes in water quality. 

• Within the buffer, limit work that may cause erosion to the low flow or low tide periods. Low flow 
months for local creeks are typically August to October. For tidal areas, work will not occur within 
2 hours of high tide events at construction sites when high tide is greater than 6.5 feet measured 
at the Golden Gate Bridge, using corrections for areas near individual MCOSD preserves. Tide 
charts are available online from the National Oceanic and Atmospheric Agency/National Weather 
Service (http://www.wrh.noaa.gov/mtr/sunset.php). 

• Within the buffer, minimize erosion and sedimentation; maintain erosion and sediment control 
devices during ground disturbing activities and until all disturbed soils have been stabilized. 
Measures include weed-free straw, hydromulch, geofabrics, wattles, sediment traps, check dams, 
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• Inspect construction equipment for soil or invasive seeds or plant parts. Contractors will be 
required to make equipment available for inspection before entering the MCOSD preserves, when 
moving between sites within the preserves, and before leaving the preserves. 

• Dispose of green waste in a manner that does not spread invasive plants. Disposal practices may 
include on-site disposal in an already infested area or off-site disposal in a cogeneration plant or 
an approved green-waste composting facility. 

Work in environmentally sensitive areas. The MCOSD natural resource staff will identify any 
environmentally sensitive areas in or near construction projects prior to the start of the project. The 
following practices will be followed to protect these resources: Environmentally sensitive areas may 
include special-status plant or wildlife species or their habitats; wetlands; creeks, streams, and related 
riparian areas; and sensitive vegetation types as described in this report. 

• Avoid work in environmentally sensitive areas. If work cannot be fully avoided, any applicable 
regulatory agencies will be consulted and the necessary permits obtained. 

• Use locally collected plant materials for revegetation projects. Whenever possible, locally 
collected native plant materials from the project footprint and surrounding area will be used for 
revegetation. Plant materials should be collected from within the same watershed or the MCOSD 
preserve if possible. The MCOSD will allow collection of no more than 5% of any native plant 
population to avoid over collection of wild plant material sources. If sufficient local plant materials 
are not available for collection prior to project activities, geographically appropriate native plant 
materials will be purchased from a local nursery or seed supplier. The contractor will allow the 
MCOSD to inspect and approve all plant materials and seed prior to use on site. 

• Comply with requirements of the MCOSD project permits to protect special-status species and 
their associated habitats. For road and trail management work in or near special-status species 
habitat, the contractor is required to comply with requirements of the MCOSD project permits to 
protect special-status species and their associated habitats before and during construction, and 
to cooperate with the MCOSD in implementing any state and federal permits and agreements for 
the project. The special-status species population plus a buffer will be designated as an 
environmentally sensitive area using lath and flagging, pin flags, or temporary fencing (depending 
on resource sensitivity to work). The contractor will be required to avoid all designated 
environmentally sensitive areas during construction. For any special-status species or their 
habitats that cannot be fully avoided, the contractor will work with the MCOSD to obtain and 
comply with federal and state Endangered Species Acts, the federal Migratory Bird Treaty Act, 
and the California Fish and Game Code permits and agreements. 

• Restrict soil disturbance and import of nonnative soil or fill material. To reduce the potential for 
damage of native plants and/or introduction of invasive plants, the contractor will be required to 
minimize the footprint of soil disturbance to the minimum amount necessary to complete the 
contracted work. This includes the footprint of access roads, staging areas, and areas of 
temporary disturbance. The contractor and its staff and subcontractors will agree not to drive off 
road or drive or park on native vegetation unless approved in advance by the MCOSD natural 
resource staff. The contractor will agree that if soil excavation is required, every attempt will be 
made to have a balanced cut-and-fill project that reuses all native soils on site. Nonnative soil or 
fill material will not be used unless preapproved by the MCOSD natural resource staff. 

• To minimize erosion and sedimentation, maintain erosion- and sediment-control devices during 
ground- disturbing activities and until all disturbed soils have been stabilized. Control devices 
include rice straw, hydromulch, geofabrics, wattles, sediment traps, check dams, drainage 
swales, and sand bag dikes. Materials will be certified weed-free to prevent the introduction of 
wheat, barley, and other nonnative plant seeds. Erosion-control materials will be constructed of 
natural fibers (e.g., coconut fiber mats, burlap and rice straw wattles) and may not be constructed 
with plastic monofilaments or other materials that could entrap snakes or amphibians. 
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Other procedures: 
• Keep all entry gates to the project site locked during non-construction hours or locked at all times 

if not needed for construction access. 
• Equip all vehicles with a suitable fire extinguisher. 
• Immediately rehabilitate areas where project actions have disturbed soil. Areas disturbed by 

equipment or vehicles will be rehabilitated as quickly as possible to prevent erosion, discourage 
the colonization of invasive plants, and address soil compaction. Techniques include de-
compacting and aerating soils, recontouring soils to natural topography, stabilizing soils via 
erosion-control materials, revegetating areas with native plants, and removing and monitoring 
invasive plants. 
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CULTURAL RESOURCES BMPs 
Cultural Resources-1: Historical and Archaeological Resource Mapping 
Prior to constructing any project that would involve ground disturbance outside road or trail beds or other 
areas previously disturbed when constructing the road and trail system, the MCOSD staff will determine 
whether or not the project area is located within an area that is mapped as “historically or archaeologically 
sensitive” according to map 4-1 (Historical Resources) in the Marin Countywide Plan and/or identified as 
culturally sensitive on other confidential maps on file with the county that list prehistoric or archeological 
sites. If the project area is identified as sensitive on any of these maps, the site will be field surveyed by a 
state-qualified archeologist or an archeological consultant recommended by the Federated Indians of 
Graton Rancheria, who will make recommendations and develop proposals for any procedures deemed 
appropriate to further investigate and/or mitigate adverse impacts to those resources. 

Cultural Resources-2: Consultation with Northwest Information Center 
Prior to constructing any project that would involve ground disturbance outside road or trail beds or other 
areas previously disturbed when constructing the road and trail system, the MCOSD staff will contact the 
Northwest Information Center of the California Historical Resources Information System and request a 
records search of known historic and cultural resources within and adjacent to the proposed project area, 
and seek the determination of the information center coordinator regarding the potential for cultural 
resources on the site. Should the records request or the recommendation of the coordinator indicate the 
presence of sensitive resources, the site will be field surveyed by a state-qualified archeologist or 
archeological consultant recommended by the Federated Indians of Graton Rancheria, who will make 
recommendations and develop proposals for any procedures deemed appropriate to further investigate 
and/or mitigate adverse impacts to those resources. 

Cultural Resources-3: Tribal Consultation 
The following tribal consultations will be conducted prior to any new ground disturbance related to road or 
trail construction: 

• Send the road and trail project description information to the Native American Heritage 
Commission and request contact information for tribes with traditional lands or places located 
within the geographic areas affected by the proposed changes. 

• Contact each tribe identified by the commission in writing and provide them the opportunity to 
consult about the proposed project. 

• Organize a consultation with tribes that respond to the written notice within 90 days. 
• Refer proposals associated with proposed road and trail modifications to each tribe identified by 

the commission at least 45 days prior to the proposed action. 
• Provide notice of a public hearing at least 10 days in advance to tribes and any other persons 

who have requested that such notice be provided. 
Cultural Resources-4: Alteration of Historic Structures 
Limit the modification of ranch structures or other historical features to maintain the aesthetic quality, 
historical setting, and rural character of the preserves. 

Cultural Resources-5: Permanent Protection 
Where road and trail activities cannot avoid sensitive cultural resources, require modifications to the 
actions to incorporate the resource and include a resource protection plan for its maintenance and future 
protection. 

Cultural Resources-6: Construction Discovery Protocol 
If cultural resources are discovered on a site during construction activities, halt all earthmoving activity in 
the area of impact until a qualified archeological consultant examines the findings, assesses their 
significance, and develops proposals for any procedures deemed appropriate to further investigate and/or 
mitigate adverse impacts to those resources. 
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Cultural Resources-7: Human Remains 
In the event that human skeletal remains are discovered, discontinue work in the area of the discovery 
and contact the County Coroner. If skeletal remains are found to be prehistoric Native American remains, 
the coroner will call the Native American Heritage Commission within 24 hours. The commission will 
identify the person(s) it believes to be the most likely descendant of the deceased Native American. The 
most likely descendant will be responsible for recommending the disposition and treatment of the 
remains. The most likely descendant may make recommendations to the landowner or the person 
responsible for the excavation/grading work for means of treating or disposing of the human remains and 
any associated grave goods as provided in section 5097.98 of the California Public Resources Code. 

Cultural Resources-8: Community Awareness 
Increase public awareness of local history and archeology, and the need to protect cultural resources. 
This may be accomplished by highlighting cultural resources along a road or trail with interpretive signs 
and information kiosks, and/or by placing a historical marker along the road or trail segment to inform trail 
users about the importance of the site and/or event. 
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WATER QUALITY BMPs 
Water Quality-1: Modifications to Road and Trail Management Actions to Protect Water Bodies, 
Wetlands, and Tidally Influenced Areas 
Road and trail management activities will be restricted near wetlands and other waters to reduce the 
potential for sediment or pollutants to enter water bodies or wetlands. If work occurs during the dry 
season and is greater than 100 feet from creeks and wetlands, erosion control and water quality 
protection measures will not be necessary. 

• If possible, avoid work around water bodies, wetlands, and tidally influenced areas, including a 
buffer area of 100 feet around these areas (i.e., as measured from the top bank of creeks, 
streams, or ponds). 

• If construction work in wetlands, riparian areas, or tidally influenced areas cannot be fully 
avoided, consult with the appropriate state and federal agencies. This consultation may result in 
wetland delineation, permit applications, and mitigation that meets Countywide Plan and other 
regulatory requirements. 

• Within the 100-foot buffer, limit construction activities. Limit activities to least-harmful methods; 
restrict herbicides to those that are EPA-approved for use near water. Prohibit activities that 
disturb soil or could cause soil erosion or changes in water quality. 

• Within the 100-foot buffer, limit work that might cause erosion to low-flow or low-tide periods. 
Low-flow months for local creeks are typically August to October. For tidal areas, work will not 
occur within two hours of high-tide events at construction sites when high tide is greater than 6.5 
feet as measured at the Golden Gate Bridge, using corrections for areas near individual MCOSD 
preserves. Tide charts are available online from the National Oceanic and Atmospheric 
Agency/National Weather Service (http://www.wrh.noaa.gov/mtr/sunset.php). 

• Within the 100-foot buffer, minimize erosion and sedimentation by maintaining erosion- and 
sediment- control devices during ground-disturbing activities and until all disturbed soils have 
been stabilized. Control devices include weed-free straw, hydromulch, geofabrics, wattles, 
sediment traps, check dams, drainage swales, and sand bag dikes. Materials must be certified 
weed-free to prevent the introduction of wheat, barley, and other nonnative plant seeds. Erosion-
control materials must be constructed of natural fibers (e.g., coconut fiber mats, burlap and rice 
straw wattles) and may not be constructed with plastic monofilaments or other materials that 
could entrap snakes or amphibians. 

Water Quality-2: Temporary Erosion and Sediment Control 
Temporary sediment-control practices will be implemented when new trail construction or existing trail 
improvements will result in greater than 1 acre of disturbance.  Temporary practices may also be required 
when disturbance is less than 1 acre but close to a sensitive resource or has the potential to discharge a 
significant amount of sediments or pollutants to surface water. Several of the listed temporary practices 
can also be used as post-construction stabilization measures: Information and standard details for 
temporary erosion-control BMPs can be found in the California Stormwater BMP Handbook – 
Construction (CASQA 2009). 

• Install temporary fencing around staging areas and along limits of construction when work areas 
are immediately adjacent to sensitive resources. This will limit the disturbance footprint and help 
protect resources, including native vegetation, wetlands, and streams, during grading operations. 

• Install linear sediment barriers to slow and filter stormwater runoff from disturbed areas. Fiber or 
straw roll barriers can also be spaced along the contours of a disturbed area after construction to 
prevent concentrated flow and stabilize the area until there is sufficient vegetation coverage. 

• Apply one or more of the following to restore or protect areas disturbed by excavation or grading 
operations: 
 tilling (minimum 6-inch depth) and seeding 

http://www.wrh.noaa.gov/
http://www.wrh.noaa.gov/
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 hydromulch and tackifier 
 planting 
 straw or wood mulch 
 coir (jute) netting 
 biodegradable erosion-control blankets 
 plastic sheeting (only as an interim protection during storm events when construction site is 

still active) 
• Cover soil and loose material stockpiles with weighted plastic sheeting when inactive or prior to 

storm events. 
• Active and inactive material stockpiles will be encircled at all times with a linear sediment barrier. 
• Manage sediment when diverting streamflow. When constructing trail or road stream crossings, a 

temporary clear-water diversion may be required. The following options will be considered for 
isolating the work area and protecting resources when diverting streamflow via gravity-fed flexible 
pipe or active pumping around the work area: sand or gravel bag coffer dam enclosed in plastic 
sheeting, water-filled dam (e.g., Aquadam), sheet piling, and turbidity curtains. 

• Manage sediment during dewatering operations. The following options will be considered for 
applying or containing and treating sediment-laden water produced during dewatering operations: 
sprinkler system to open area (as long as there is no visible surface runoff), temporary 
constructed sediment basin or trap, rented sedimentation tank (e.g., Baker Tank). 

Water Quality-3: Erosion Control Measures 
• Avoid the use of heavy equipment in areas with soils that are undisturbed, saturated, or subject to 

extensive compaction. 
• If no feasible alternative is available and staging of heavy equipment, vehicles, or stockpiles is 

unavoidable, limit the disturbance footprint and flag or mark the allowable disturbance area in the 
field. Following the end of work, newly disturbed soils will be scarified to retard runoff and 
promote rapid revegetation. 

• Immediately rehabilitate areas where project actions have disturbed soil. Require areas disturbed 
by equipment or vehicles to be rehabilitated as quickly as possible to prevent erosion, discourage 
the colonization of invasive plants, and address soil compaction. Techniques include 
decompacting and aerating soils, recontouring soils to natural topography, stabilizing soils via 
erosion-control materials, revegetating areas with native plants, and removing and monitoring 
invasive plants. 

• Leave the roots of target invasive trees and shrubs in place in areas with highly erosive soils or 
steep slopes. Stumps may be cut or ground down to the ground level. 

If work occurs during the dry season and is greater than 100 feet from water bodies and wetlands, 
erosion control and water quality protection measures will not be necessary. 

Water Quality-4: Preventing or Reducing the Potential for Pollution 
• Include spill prevention and clean-up in annual staff training sessions. 
• Properly use, store, and dispose of chemicals, fuels, and other toxic materials according to 

manufacturer’s specifications and agency regulations. 
• Prohibit or restrict equipment refueling, fluid leakage, equipment maintenance, and road surfacing 

activities near wetlands. Fuel storage and refueling will occur in safe areas well away from 
wetlands; safe areas may include paved or cleared roadbeds and other contained areas, such as 
lined truck beds. 

• Equipment and vehicles will be inspected regularly for hydraulic and oil leaks, and leaking 
vehicles will not be allowed on the MCOSD preserves. Drip pans will be placed underneath 
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equipment stored on site. Vehicles and construction equipment will be maintained in good 
working condition, and any necessary on-site servicing of equipment will be conducted away from 
the wetlands. 

• Require all contractors to possess, and all vehicles to carry, emergency spill containment 
materials. 

• Absorbent materials will be on hand at all times to absorb any minor leaks and spills. 
Water Quality-5: Road and Trail Inspections 
Inspect roads and trails for conditions that might adversely affect water quality or other resources. Road 
and trail maintenance staff will use road/trail inspection forms to facilitate complete and consistent data 
capture and reporting of the following conditions: 

• concentrated flows on roads and trails that cause erosion, rilling, or gullying 
• runoff and effects to water quality of nearby habitats 
• the spread of invasive exotic plants near wetlands and waters 
• the status and quality of any known sensitive resources in the immediate vicinity that could be 

affected by road or trail use and/or maintenance 
Staff will report any findings and make recommended corrective actions if appropriate. 

Water Quality-6: Grading Windows 
Restrict grading activity to the dry months (generally May 15 – October 15), when associated erosion will 
be reduced to the maximum extent possible. 

Water Quality-7: Culvert Inspection 
Inspect culverts on a regular basis. Inspections will ensure that culverts do not clog with sediment or 
debris. Blocked culverts may affect water quality, change the water course, increase erosion or sediment 
runoff, or affect wildlife. Any materials blocking culverts will be removed and disposed of outside of the 
watercourse in an area not subject to erosion. If a significant blockage or sedimentation exists, the 
MCOSD will plan and implement corrective actions as necessary. Excavation of sediments within streams 
may require a maintenance permit from the U.S. Army Corps of Engineers, the California Department of 
Fish and Wildlife, and/or the San Francisco Water Quality Control Board. 

Water Quality-8: Proper Disposal of Excess Materials 
Avoid resource impacts when disposing of materials. Any excess material related to new construction, 
maintenance, or decommissioning (including soils, debris, trash, or other materials that need to be 
removed as part of management activities) will be disposed of at an appropriate site where materials 
could not impact sensitive resources. For example, grading-related excess soils or removed debris will 
not be placed in or around a water body or wetland, where the materials could be subject to erosion that 
would affect water quality.  
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Water Quality-9: Sidecasting Construction Material 
Avoid sidecasting, or at a minimum contain and remove sidecast material when it has the potential to 
reach surface waters. The following “rules of thumb” based on Fishnet 4C Guidelines (2007) will be used 
as guidance: 

Slope Gradient Distance to Watercourse Sidecast Rule 

Any Slope Will likely enter watercourse Not Allowed 

Less than or equal to 20 percent Greater than 150 feet Allowed 

Less than or equal to 50 percent Greater than 300 feet Allowed 

Greater than 50 percent Long vegetated slope Allowed 

Greater than 50 percent Shorter, sparsely vegetated slope Not Allowed 
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GEOLOGIC HAZARDS BMPs 
Geologic Hazards-1: Assessment and Requirements in Areas of Potential Geologic Hazard 
Given the unique and potentially high risks associated with geologic hazards, general best management 
practices for these types of potential impacts are not appropriate. Instead, when new trails or trail 
improvements are proposed in preserve areas with a propensity for geologic instabilities, including slides 
or debris flows in the more elevated areas and subsidence or liquefaction in the low-lying areas, a site 
assessment will be conducted by a certified geologist or geotechnical engineer. If geologic hazards are 
confirmed in the area, the site assessment will propose adequate avoidance measures or engineering 
elements to ensure trail and infrastructure stability and maintained public safety. 

Geologic Hazards-2: Construction in Areas of Slides and Debris Flows 
In areas of identified slide and debris flow hazards, locate and design new trails, drainage improvements, 
or irrigation so as not to alter the shape or stability, or change the drainage or groundwater conditions, of 
an existing slide area. Such alterations would potentially result in reactivation or further destabilization of 
the slope. 

Geologic Hazards-3: Construction in Areas of Erodible and Expansive Soils 
Use avoidance tactics or engineered grading to mitigate adverse geologic conditions and potential 
hazards. Prior to final road or trail project design, consult with engineering geologists and/or geotechnical 
engineers to identify and implement mitigating road or trial designs for new facility locations or when 
improving existing facilities. 

Geologic Hazards-4: Construction in Areas of Collapsible Soils 
In any of the lower elevation preserves (i.e., those near sea level) assess soil type and the potential for 
subsidence to determine optimum trail location and structural foundations necessary to avoid collapsible 
soils. In consultation with a certified geologist or geotechnical engineer, design roads and trails to avoid or 
reduce this potential hazard through optimizing location or by implementing appropriate engineering 
designs. 
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AIR QUALITY BMPs 
Air Quality-1: Implement BAAQMD Measures 
As part of the review process required under the California Environmental Quality Act, the MCOSD will 
use the current Bay Area Air Quality Management District guidelines to evaluate the significance of air 
quality impacts from road and trail management plans and projects, and to establish appropriate 
mitigation requirements. 

Air Quality-2: Minimize Dust Control Emissions during Construction 
The MCOSD will require its staff or contractors to implement appropriate Bay Area Air Quality 
Management District control measures for emissions of dust during construction of all road and trail 
modifications and improvements. The following basic control measures cover routine operation and 
maintenance and day-to-day upkeep of roads and trails, minor road and trail reconstruction, and minor 
decommissioning activities, they also cover changes in use, the conversion of a road to a trail, or any 
proposed action that does not involve construction activities, but an increase or decrease in the level of 
activity: 

• Water all active construction areas at least twice daily. 
• Cover all trucks hauling soil, sand, and other loose materials or require all trucks to maintain at 

least 2 feet of freeboard (vertical space between the top surface of the material and the top of the 
hauling container). 

• Pave, apply water three times daily, or apply nontoxic soil stabilizers on all unpaved access 
roads, parking areas, and staging areas at construction sites. 

• Sweep daily (with water sweepers) all paved access roads, parking areas, and staging areas at 
construction sites. 

• Sweep streets daily (with water sweepers) if visible soil material is carried onto adjacent public 
streets. 

Air Quality-3: Enhanced Dust Control during Construction 
The following enhanced control measures cover major road and trail reconstruction, rerouting, and 
decommissioning activities, such as repairing, replacing, or restoring heavily used and wide road and trail 
segments; they also cover resurfacing, replacing, and restoring trailhead areas and installing new water 
quality and drainage features: 

• Hydroseed or apply nontoxic soil stabilizers to inactive construction areas (previously graded 
areas inactive for ten days or more). 

• Enclose, cover, water twice daily, or apply nontoxic soil binders to exposed stockpiles (dirt, sand, 
etc.). 

• Limit traffic speeds on unpaved roads to 15 miles per hour. 
• Install sandbags or other erosion-control measures to prevent silt runoff to public roadways. 
• Replant vegetation in disturbed areas as quickly as possible. 

Air Quality-4: Dust Control during Construction in Sensitive Resource Areas 
The MCOSD will require its staff or contractors to implement appropriate Bay Area Air Quality 
Management District optional control measures for emissions of dust during construction of all road and 
trail modifications and improvements that are large in area, located near sensitive resources, or which for 
any other reason may warrant additional emission reductions. The following measures cover rerouting 
road and trail alignments, significant decommissioning or restoration activities, and the construction of a 
new road and trail alignment on undisturbed land to connect previously unconnected points: 

• Install wheel washers for all exiting trucks or wash off the tires or tracks of all trucks and 
equipment leaving the site. 

• Install wind breaks, or plant trees/vegetative wind breaks, at windward side(s) of construction 
areas. 

• Suspend excavation and grading activity when winds (instantaneous gusts) exceed 25 miles per 
hour. 

• Limit the area subject to excavation, grading, and other construction activity at any one time.  



A-37 

NOISE BMPs 
Noise-1: County Noise Ordinance Requirements 
For all maintenance and construction projects using powered or heavy equipment, implement the day and 
time restrictions for equipment operation and maintenance specified by Marin County Ordinance 3431, 
Construction Noise. 

Noise-2: Noise Control during Construction within and adjacent to Sensitive Wildlife Populations 
• Ensure that equipment and vehicles utilize the best available noise-control techniques (e.g., 

improved mufflers, equipment redesign, and use of intake silencers, ducts, engine enclosures 
and acoustically attenuating shields or shrouds) to prevent disturbance of nearby wildlife 
populations. 

Except for emergency projects, prohibit nighttime operations or planned operations during breeding 
season in areas adjacent 
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	a) Would the Project result in generation of a substantial temporary or permanent increase in ambient noise levels in the vicinity of the project in excess of standards established in the local general plan or noise ordinance, or applicable standards ...
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	No Impact

	PUBLIC SERVICES
	Setting
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	CEQA Context
	a) Would the Project result in substantial adverse physical impacts associated with the provision of new or physically altered governmental facilities, need for new or physically altered governmental facilities, the construction of which could cause s...
	Fire protection?
	Police protection?
	Schools?
	Parks?
	Other public facilities?
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	No Impact

	RECREATION
	Setting
	Applicable RTMP Policies and BMPs
	CEQA Context
	a) Would the Project increase the use of existing neighborhood and regional parks or other recreational facilities such that substantial physical deterioration of the facility would occur or be accelerated?
	b) Would the Project include recreational facilities or require the construction or expansion of recreational facilities that might have an adverse physical effect on the environment?
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	Potentially Significant Impact
	Less than Significant with Mitigation
	Less-than-Significant Impact
	No Impact

	TRANSPORTATION
	Setting
	Traffic Study
	Applicable RTMP Policies and BMPs
	CEQA Context
	a) Would the Project conflict with a program, plan, ordinance, or policy addressing the circulation system, including transit, roadway, bicycle and pedestrian facilities?
	b) Would the Project conflict with or be inconsistent with CEQA Guidelines Section 15064.3, subdivision (b)?
	c) Would the Project substantially increase hazards due to a geometric design feature (e.g., sharp curves or dangerous intersections) or incompatible uses (e.g., farm equipment)?
	Mitigation Measure Transportation – 1

	d) Would the Project result in inadequate emergency access?


	TABLE 20: TRANSPORTATION CHECKLIST QUESTIONS
	Would the project:
	Potentially Significant Impact
	Less than Significant with Mitigation
	Less-than-Significant Impact
	No Impact

	TRIBAL CULTURAL RESOURCES
	Setting
	Cultural and Historical Resources Studies

	Applicable RTMP Policies and BMPs
	CEQA Context
	a) Would the project cause a substantial adverse change in the significance of a tribal cultural resource, defined in Public Resources Code Section 21074 as either a site, feature, place, cultural landscape that is geographically defined in terms of t...
	b) Would the Project cause a substantial adverse change in the significance of a tribal cultural resource, defined in Public Resources Code Section 21074 as either a site, feature, place, cultural landscape that is geographically defined in terms of t...


	TABLE 21: TRIBAL CULTURAL RESOURCES CHECKLIST QUESTIONS
	UTILITIES AND SERVICE SYSTEMS
	Setting
	Applicable RTMP Policies and BMPs
	CEQA Context
	a) Would the Project require or result in the relocation or construction of new or expanded water, wastewater treatment, stormwater drainage, electric power, natural gas, or telecommunications facilities, the construction of which could cause signific...
	b) Would the Project have sufficient water supplies available to serve the project and reasonably foreseeable future development during normal, dry and multiple dry years?
	c) Would the Project result in a determination by the wastewater treatment provider which serves or may serve the project that it has adequate capacity to serve the project’s projected demand in addition to the provider’s existing commitments?
	d) Would the Project generate solid waste in excess of state or local standards, or in excess of the capacity of local infrastructure, or otherwise impair the attainment of solid waste reduction goals?
	e) Would the Project comply with federal, state, and local management and reduction statutes and regulations related to solid waste?


	TABLE 22: UTILITIES AND SERVICE SYSTEMS CHECKLIST QUESTIONS
	Would the project:
	Potentially Significant Impact
	Less than Significant with Mitigation
	Less-than-Significant Impact
	No Impact

	WILDFIRE
	Setting
	Applicable RTMP Policies and BMPs
	CEQA Context
	a) Would the Project impair an adopted emergency response plan or emergency evacuation plan?
	b) Due to slope, prevailing winds, and other factors, would the Project exacerbate wildfire risks and thereby expose project occupants to pollutant concentrations from a wildfire or the uncontrolled spread of a wildfire?
	c) Would the Project require the installation or maintenance of associated infrastructure (such as roads, fuel breaks, emergency water sources, power lines or other utilities) that may exacerbate fire risk or that may result in temporary or ongoing im...
	d) Would the Project expose people or structures to significant risks, including downslope or downstream flooding or landslides, as a result of runoff, post-fire slope instability, or drainage changes?


	TABLE 23: WILDFIRE CHECKLIST QUESTIONS
	If located in or near state responsibility areas or lands classified as very high fire hazard severity zones, would the project:
	Potentially Significant Impact
	Less than Significant with Mitigation
	Less-than-Significant Impact
	No Impact

	MANDATORY FINDINGS OF SIGNIFICANCE
	Setting
	a) Does the project have the potential to substantially degrade the quality of the environment, substantially reduce the habitat of a fish or wildlife species, cause a fish or wildlife population to drop below self-sustaining levels, threaten to elimi...
	b) Does the project have impacts that are individually limited, but cumulatively considerable? ("Cumulatively considerable" means that the incremental effects of a project are considerable when viewed in connection with the effects of past, current, a...
	c) Does the project have environmental effects that will cause substantial adverse effects on human beings, either directly or indirectly?


	TABLE 24: MANDATORY FINDINGS OF SIGNIFICANCE CHECKLIST QUESTIONS
	Would the project:
	Potentially Significant Impact
	Less than Significant with Mitigation
	Less-than-Significant Impact
	No Impact
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