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1.0 INTRODUCTION 

The Humboldt County Department of Public Works (County) proposes to replace the existing bridge (No. 04C-0173) on 
Pine Hill Road (project) over Swain Slough near the city of Eureka, Humboldt County, California (Figure 1). The project is 
located in the California Coastal Zone and requires a Coastal Development Permit through the California Coastal 
Commission before implementation. Botanical surveys conducted for the project in 2013 and 2019 located one special-
status plant species in the biological project area: Lyngbye’s sedge (Carex lyngbyei), a California Rare Plant Rank 2B.2 
species. The surveys also documented the invasive species dense flowered cord grass (Spartina densiflora), which has 
a California Invasive Plant Council rating of High. 

This Restoration Plan has been prepared by the County to document how the project will mitigate potential impacts on 
Lyngbye’s sedge and remove invasive dense flowered cord grass. This restoration plan has also been prepared to satisfy 
requirements associated with the Coastal Development Permit application and other forthcoming project permits (e.g., 
California Department of Fish and Wildlife [CDFW] Streambed Alteration Agreement). 

2.0 PROJECT LOCATION 

The project area encompasses approximately 2.39 acres and consists of a linear alignment running approximately 1,300 
feet along Pine Hill Road. It is shown on the Eureka, California 7.5-minute U.S. Geological Survey (USGS) quadrangle in 
Township 4N, Range 1W, Section 4. The approximate center of the project area is located at latitude 40.752536º, 
longitude -124.182588º (WGS84 datum). The project area location is shown in Figure 1. 

3.0 EXISTING CONDITIONS 

The project area is located in the coastal plain at the confluence of Swain Slough and Martin Slough. Swain Slough flows 
approximately 0.5-mile northeast before joining the Elk River, which drains directly into Humboldt Bay. Swain Slough is 
subject to the rise and fall of the tides, but a tidal gate partially prevents tidewater flow from entering Martin Slough. Low 
levees along the banks of Swain Slough moderate the normal high water from entering the surrounding coastal plains. 
The vegetation communities and other land cover types in the project area include wet meadow, montane riparian, 
barren, and estuarine. 

Swain Slough is an approximately 60- to 80-foot-wide water feature that drains the eastern portion of the Elk River 
floodplain and the surrounding hills to the east (see Figure 1). Waters within Swain Sough are assumed to be brackish 
based on observed low-tide flow (i.e., fresh water) going out to Humboldt Bay and high-tide flow (salt water) filling the 
slough as it flows inland. Swain Slough has an unvegetated mud bottom except near the banks, where it is vegetated 
with Lyngbye’s sedge and dense flowered cord grass along the ordinary high water mark (OHWM). 

  

Exhibit 6     3 of 12



!(

!(

-124.181426, 40.75235

-124.186089, 40.752718

Notes

V:
\1

85
7\

ac
tiv

e\
18

57
04

67
9\

03
_d

at
a\

gi
s_

ca
d\

gi
s\

m
xd

s\
18

57
04

67
9_

Fi
gu

re
_1

_P
ro

je
ct

_L
oc

at
io

n.
m

xd
   

   
Re

vi
se

d:
 2

01
9-

10
-3

0 
By

: t
m

oo
ne

y

($$¯

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient
accepts full responsibility for verifying the accuracy and completeness of the data. The recipient
releases Stantec, its officers, employees, consultants and agents, from any and all 
claims arising in any way from the content or provision of the data.

Project Location and Vicinity

!(

Project Area (2.39 acres) Map 
Reference Point

1. Coordinate System: NAD 1983 StatePlane California I FIPS 0401 Feet
2. Base map: ESRI USA Topo Maps web mapping service
3. Public Land Survey: T04N, R01W, Sec. 4, 9
4. USGS 7.5 Quad: Eureka 1972

UTNV

CA

AZ

WYOR

Figure No.

Title

Project Location

Client/Project

1

185704679

Humboldt County Department of Public Works
Pine Hill Bridge Replacement Project

Humboldt County, California Prepared by TM on 2019-10-30

0 2,000
Feet

(At page size of 8.5"x11")1 inch = 2,000 feet

Exhibit 6     4 of 12



 

 

Martin Slough is very similar to Swain Slough in that it has an unvegetated mud bottom feature except for the banks near 
the OHWM, which are also vegetated with Lyngbye’s sedge but lacks dense flowered cord grass. The difference 
between the two sloughs is that the reach of Martin Slough within the project area has been channelized and is straight, 
and the tidal influence is limited by a tide gate located at the confluence with Swain Slough. 

Stantec Consulting Services Inc. (Stantec) botanist Sarah Tona conducted a botanical survey on August 12 and 13, 2019 
to update previous surveys conducted in 2013 and document current conditions in the project area. During the survey, 
Ms. Tona refined the boundaries of the previously recorded Lyngbye’s sedge population, mapped the boundaries of 
dense flowered cord grass, and recorded their relative cover. 

Lyngbye’s sedge and dense flowered cord grass were located alongside Swain Slough and Martin Slough during the 
2019 survey. Both species occur in and just outside the slough inundation area. While Lynbye’s sedge and dense 
flowered cord grass dominate the inundation area, other species such as Bigelow’s pickleweed (Salicornia bigelovii) and 
brass buttons (Cotula coronopifolia) are present in low quantities. The boundaries of Lyngbye’s sedge and dense-
flowered cord grass in the project area are shown in Figure 2. Table 1 shows the cover of Lyngbye’s sedge and dense-
flowered cordgrass at each project location relative to the bridge and sloughs during the 2019 survey. Prior to 
construction and disturbance activities, each distinct area identified in Figure3 where temporary or permanent impacts 
may occur will be re-surveyed by a qualified botanist and an overall percent cover of both sedge and cord grass will be 
estimated to create an existing baseline (Note: photo documentation will be taken during all survey, monitoring, salvage, 
and restoration activities). Areas identified in Figure 3 will be delineated into specific polygons of areas being proposed to 
be disturbed with total area and square footage of cover for both Lyngbye’s sedge and cord grass. 

Table 1. Relative Cover of Lyngbye’s Sedge and Dense Flowered Cord Grass in the Project Area 

Location Lyngbye’s Sedge Relative 
Cover (Percent) 

Dense Flowered Cord Grass 
Relative Cover (Percent) 

Northwest side of bridge (Swain Slough) 70 30 

Southwest side of bridge (Swain Slough) 80 20 

Northeast side of bridge (Swain Slough) 90 10 

Southeast side of bridge (Swain Slough) 40 60 

North Side of Martin Slough 100 0 

4.0 PROJECT OVERVIEW 

4.1 CONSTRUCTION ACTIVITIES 

It is anticipated that excavators, dozers, cranes, dump trucks, concrete trucks, concrete pumps, pile driving hammers, 
and pile drilling equipment may be required to remove the existing bridge and construct the new bridge. Construction is 
anticipated to begin in June 2020 and be completed in October 2020. Pine Hill Road will be closed at the bridge location 
during construction, which allows the paved approach roadways to be used as construction staging areas and gives the 
contractor access to the project site from both embankments. This will minimize the construction footprint and reduce 
potential environmental impacts on Swain Slough. 
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In-channel work is limited and will consist of removal of the existing columns, removal of trash and debris from the 
channel, and the removal of sediment from in front of the sheet piling. All in-channel work will be performed at low tide 
when there is minimal flow in Swain Slough. There is no work and/or impacts on Martin Slough. 

 

4.2 CONSERVATION MEASURES 

The following conservation measures shall be incorporated into the project to minimize potential impacts on Lyngbye’s 
sedge and other biological resources in the project area: 

• The ground disturbance footprint within areas occupied by Lyngbye’s sedge shall be minimized through careful pre-
construction planning and in coordination with a qualified botanist. 

• Flagging shall be installed along the boundaries of all areas of Lyngbye’s sedge to be avoided to ensure that there 
will be no impacts on Lyngbye’s sedge outside of construction areas. A qualified botanist shall be present to assist 
with identifying the populations. The flagging shall be periodically inspected throughout each period of construction 
and be repaired as necessary. 

• All equipment used for off-road construction activities will be weed-free prior to entering the project area.  

• If project implementation calls for mulches or fill, they will be weed free. 

• Any equipment (including boots/waders) and construction equipment shall be properly disinfected or cleaned 
according guidance provided by the State of California Aquatic Invasive Species Management Plan (California 
Department of Fish and Game 2008a; U.S. Bureau of Reclamation 2012) prior to in-water work to prevent the 
spread of aquatic invasive species. 

 

4.3 IMPACTS ON LYNGBYE’S SEDGE 

Implementation of the proposed project will potentially result in permanent impacts of up to nine square feet of habitat 
supporting Lyngbye’s sedge along the banks of Swain Slough. These impacts would result from the placement of 
cofferdams which will be used to construct the new bridge abutments. Using sheet piles as a cofferdam and abutment 
scour protection will result in significantly less permanent impacts than the use of rock or RSP along the abutments. The 
project may also result in up to 471 square feet of temporary impacts on Lyngbye’s sedge due to construction access 
and slope regrading. Project impacts on Lyngbye’s sedge are illustrated in Figure 3. 
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5.0 RESTORATION PLAN 

5.1 RESTORATION OBJECTIVES 

The objectives of implementing the project restoration plan are identified below. 

• Provide on-site mitigation for permanent impacts on Lyngbye’s sedge at a 2:1 ratio by area (i.e. 10 sf permanently 
impacted shall be mitigated with 20 sf replanted). 

• Through short-term maintenance and monitoring efforts, promote the continued presence of self-sustaining 
occurrences of Lyngbye’s sedge in the project area. 

• Reduce the cover of dense flowered cord grass in project impact areas. 

• Enable the project to comply with the requirements included in regulatory permits (e.g., Coastal Development 
Permit, Streambed Alteration Agreement) anticipated to be received for the project. 

 

5.2 LYNGBYE’S SEDGE RESTORATION METHODS 

All activities related to plant protection, salvage and restoration will be conducted by a qualified botanist. Additionally, all 
maintenance and monitoring activities will be conducted by a qualified botanist. As discussed in Section 3, a pre-
construction survey will be conducted by a qualified botanist to survey the overall percent cover of Lyngbye’s sedge and 
cord grass in the specific areas of temporary and permanent impacts identified in Figure 3. Specific areas that may be 
disturbed will be estimated in terms of overall size, percent cover of sedge and cord grass, and documented using 
photographs and/or figures. 

 

5.2.1 Plant Protection and Salvage 

All Lyngbye’s sedge stands in temporary or permanent construction impact areas will be protected in place or salvaged 
and replanted on-site. Lyngbye’s sedge that will be temporarily impacted due to construction access along Swain slough 
on the northeast and southeast side of the existing bridge (Figure 3) will be covered in tarps during periods of work 
activities. The placement of tarps over Lyngbye’s sedge stands will minimize damage to the plants from potential 
crushing or soil disturbance. The tarps should be placed over the Lyngbye’s sedge stands for as little time as required to 
complete work activities in the temporary construction access areas. Tarps should be removed at the end of each 
workday to minimize the potential of negative impacts on Lyngbye’s sedge from prolonged covering. Areas that are 
covered by tarps will be monitored post-construction to ensure no permanent impacts occur. If the areas return to pre-
project conditions within a year, then those impacts will be considered temporary. However, if plants do not recover (80% 
relative cover from pre-construction survey), then these areas will be treated as areas of permanent impact and treated 
as areas requiring recovery via plant salvage/replanting efforts. 

Lyngbye’s sedge stands that will be temporarily impacted along Swain Slough on the northwest and southwest side of 
the existing bridge due to slope regrading will be left in place if the stands can be avoided during regrading. If slope 
regrading will be conducted down to the Swain Slough OHWM, and thus impact Lyngbye’s sedge, the Lyngbye’s sedge 
stands will be salvaged and retained for replanting. Lyngbye’s sedge shall be excavated with a sufficient root mass, 
stored in nursery containers, watered regularly to ensure survival, and re-planted on the restored landscape following 
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construction. A plant salvage storage area shall be identified at the project site for the safe storage and care of salvaged 
plants. 

Lyngbye’s sedge stands that will be permanently impacted by the placement of sheet pile cofferdams northwest, 
northeast, and southeast of the bridge (Figure 3) will be salvaged prior to construction. Lyngbye’s sedge stands shall be 
salvaged using the methods described above and retained in a plant salvage storage area for restoration planting. 

 

5.2.2 Restoration Planting Areas 

Following all ground disturbing project activities, a qualified botanist will assess the project area for areas that contain 
suitable habitat conditions for replanting of salvaged Lyngbye’s sedge. Based on the current and anticipated post-project 
site conditions, suitable habitat for restoration of Lyngbye’s sedge may be present along Swain Slough on all sides of the 
proposed bridge, in areas that contained Lyngbye’s sedge prior to construction. Replanting of salvaged sedge shall occur 
at around the same elevation of currently growing sedges to help ensure success. Lyngbye’s sedge should not be 
replanted west of Swain Slough if the proposed slope regrading alters the habitat such that it is no longer suitable for 
Lyngbye’s sedge. Salvaged Lyngbye’s sedge may also be replanted in areas described in Section 5.3, where dense 
flowered cord grass is removed. 

When planting salvaged clumps of Lyngbye’s sedge, any large root masses shall be divided to generate smaller clumps, 
which shall be used to expand the area of Lyngbye’s sedge in the project area. Replanted areas of Lyngbye’s sedge 
shall cover at least twice the habitat area of what is impacted (currently 9 sf impacted, thus 18 sf replanted). This area 
does not include any temporary impact areas replanted after slope regrading. If plants are salvaged in the area of slope 
regrading, the same mitigation ratio (2:1) shall apply. If the slope regrading area is no longer considered suitable habitat, 
then an area twice the area impacted should be replanted elsewhere. 

 

5.3 DENSE FLOWERED CORD GRASS TREATMENT 

Given the relatively small project area and the prevalence of dense flowered cord grass in habitat surrounding the project 
area, long-term control of dense flowered cord grass is not an objective of this restoration plan. Dense flowered cord 
grass will be removed from the surveyed project area, with the intent of reducing competition with Lyngbye’s sedge and 
encouraging the reestablishment of native plant species in the project area. The goal will be to replant Lyngbye’s sedge 
in those areas where cord grass is removed. 

Dense flowered cord grass shall be completely removed from any area of ground disturbing project activities (e.g., slope 
regrading west of Swain Slough, excavation for new bridge abutments). Dense flowered cord grass growing directly 
adjacent to Lyngbye’s sedge in temporary construction access areas northeast and southeast of the bridge will be 
removed as much as possible in a manner that Lyngbye’s sedge are not inadvertently impacted. This might result in cord 
grass being cut to ground level and not excavated/dug out for complete removal. All cut dense flowered cord grass 
vegetative material and any soil containing root fragments will be disposed of at a waste facility. Soil containing dense 
flowered cord grass root fragments will not be reused on-site as fill material. 

 

Exhibit 6     10 of 12



 

 

5.4 MONITORING AND MAINTENANCE 

5.4.1 Monitoring 

The goal of the restoration effort is to successfully retain and re-establish occurrences of Lyngbye’s sedge within the 
project area. This will require periodic site visits to assess the performance of the Lyngbye’s sedge and determine the 
need for any corrective measures. 

Monitoring will be initiated following completion of construction and extend for a period of a minimum three years after 
planting of salvaged plants and continue until all success criteria are met. Monitoring surveys are anticipated to be 
conducted annually in mid-summer following project completion and would measure the relative cover of Lyngbye’s 
sedge in each of the project areas identified during the pre-construction survey and currently shown in Table 2 and 
Figure 3. Corrective measures include replacement of Lyngbye’s sedge plantings or manual removal of dense flowered 
cord grass as necessary. 

An annual monitoring report will be submitted to permitting agencies (e.g., California Coastal Commission, CDFW) by 
September 1 of each monitoring year following project completion, or until all success criteria have been met. The first 
monitoring report will include a map figure documenting the location of all replanted Lyngbye’s sedge. Photographs will 
be included as an appendix in each monitoring report. Photographs will document the pre-disturbance site conditions as 
well as the conditions of the restoration sites at the time of each monitoring visit. Each report will evaluate the restoration 
areas against the success criteria to determine if further monitoring is required. When the monitoring indicates that the 
restoration areas are self-sustaining and have met the success criteria, a final report shall be submitted, and the 
monitoring program will cease. 

5.4.2 Success Criteria 

The project restoration will be considered successful if the following success criteria are met by the fifth growing season 
following the completion of construction. 

1. Lyngbye’s sedge achieves at least 80% of the pre-construction relative cover in each area of impact (based on the 
pre-construction estimates of a qualified botanist as outlined in Section 5.2). If post-construction habitat conditions 
northwest and southwest of the bridge are not suitable for Lyngbye’s sedge due to slope regrading, success criteria 
relative cover will only be based on project areas northeast and southeast of the bridge. 

2. Replacement plantings of Lyngbye’s sedge have not been required during the last growing season. 

3. New populations of dense flowered cord grass do not become established within restoration areas. 

 

5.4.3 Maintenance 

If the results of the monitoring surveys indicate that success criteria are unlikely to be achieved, remedial actions should 
be implemented. As the success criteria are structured by maintaining the cover of Lyngbye’s sedge and reducing dense 
flowered cord grass, remedial measures that may be necessary include additional Lyngbye’s sedge plantings and 
additional removal of dense flowered cord grass. Information gathered during the annual monitoring surveys would be 
used to best determine the appropriate remedial measures. General guidelines for Lyngbye’s sedge replacement and 
additional dense flowered cord grass removal are provided below. 
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5.4.3.1 Lyngbye’s Sedge Replacement 

The density of remaining Lyngbye’s sedge and the planting of salvaged plant material should allow for some level of 
plant mortality without compromising the ability to meet the success criteria. However, if there is significant mortality (e.g., 
>25%) and/or remaining Lyngbye’s sedge do not begin to colonize the site, plant replacement may be required. 

5.4.3.2 Dense Flowered Cord Grass Removal 

Periodic dense flowered cord grass removal will be required to reduce ongoing competition with Lyngbye’s sedge 
plantings and allow for meeting the established success criteria. Dense flowered cord grass treatment will occur every 
year during the restoration period and may include hand pulling or cutting. The use of herbicides for weed control shall be 
prohibited unless this plan is amended to include a number of BMPs and is approved by regulatory agencies. 
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Pictures of 
the Existing 

Pine Hill 
Bridge. 

Clockwise from top 
right: view of the 

bridge from the 
southwest looking 

northeast; view of the 
bridge from the east 
looking west; view of 

the bridge from the 
west looking east. 
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Typical Bridge Section

PROPOSED NEW BRIDGE DESIGN

Bridge Elevation

Example of this type of 
bridge rail from the 
Caltrans website: 
https://dot.ca.gov/programs/re
search-innovation-system-
information/roadside-safety-
research-group/california-
type-85-concrete-post-and-
beam-bridge-rail  

Proposed Bridge Rail
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