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1.0 INTRODUCTION 

This memo summarizes a preliminary design for riparian revegetation of the disturbed floodplain, 

constructed side channels, and other areas disturbed by construction for the Jan Road Improvements 

Project. 

Other than meeting King County plant survival warranty, no specific revegetation objectives or 

performance measures have been defined by King County. Tetra Tech’s recommended objectives are: 

• Reestablish appropriate native tree species at areas disturbed from construction for critical 

riparian vegetation functions including canopy, bank stability, woody debris recruitment and pool 

formation 

• Minimize disturbance at established riparian habitat  

• Increase allochthonous inputs, nutrient cycling, and shade via densely planted streamside 

riparian revegetation 

• Decrease invasive and non-native vegetation via mechanical removal, materials management, 

and native revegetation 

• Increase riparian habitat and floodplain roughness overall through revegetation with riparian 

species of areas which previously had no riparian vegetation coverage (e.g. Tonkin property) 

2.0 GENERAL PROJECT AREA DESCRIPTION  

The topography and geology of the site are typical of Cedar River floodplains and include a relatively flat 

floodplain with alluvial substrate. Typical surface elevations (NAVD88) throughout the floodplain in the 

study area range between 253 feet at the northern end to 261 feet at the southern end. The Jan Road 

levee along the right bank slopes down from an average height of approximately 5 feet above the 

floodplain on its landward side (approximate slope of 1.5H:1V).  

The NRCS Web Soil Survey maps the following soil series in the study area: Pilchuck loamy fine sand 

and Puyallup fine sandy loam (Soil Survey Staff 2020). These are well to excessively drained soils 

typical of floodplains and floodplain terraces formed from gravelly and sandy alluvium.  

Land uses surrounding the parcel are primarily residential and natural areas. Vegetation is dominated 

by a mixed deciduous/coniferous riparian forest and shrub community. Common trees included black 

cottonwood (Populus balsamifera ssp. trichocarpa), western red cedar (Thuja plicata), and red alder 

(Alnus rubra). Willow species (Salix sp.) are common in both the tree and shrub layers. Non-native 

species include reed canary grass (Phalaris arundinacea) and Himalayan blackberry (Rubus 

armeniacus). Wetlands occur in some areas fringing the Cedar River and in two man-made ponds 

excavated in the floodplain. Existing vegetation communities in the project area were mapped and 

project area wetlands delineated in 2019. 
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3.0 REVEGETATION PLAN 30 PERCENT BASIS OF DESIGN  

3.1 DESIGN SUMMARY 

The following provides a summary of preliminary design details (Figure 1; Tables 1-3): 

• Plant species mixes are arranged relative to annual exceedance probability (AEP) water surface 

elevations with three revegetation functional planting zones identified: 

o Riparian Fringe: Approximately 66-50% AEP 

o Riparian Transition: Approximately 50-10% AEP 

o Riparian Upland: Approximately <10% AEP 

• A fourth zone, the riparian enhancement zone, provides an opportunity to increase diversity in 

existing floodplain riparian forested and scrub-shrub areas not affected by construction 

disturbance and increase overall floodplain roughness since the river’s access to the floodplain 

is increased. 

• Each zone contains one or more species which overlap from its adjacent zone 

• Candidate list of plants was developed from: 

o NRCS (Fleenor and Gaines 2017) 

o Wetland indicator status from USACE Western Mountains and Valleys National Wetland 

Plant List (Lichvar et al 2016) 

o Past King County floodplain restoration projects 

• Revegetation plan only includes plants native to Major Land Resource Area (MLRA) 2 

(Willamette and Puget Valley) and seeks to improve biodiversity by selecting more species than 

currently exist in the project area. 

• For all zones, the composition of trees ranges between 40-60 percent of the total planting area, 

and shrub composition ranges from 35-55 percent of the total planting area. Ferns compose 5 

percent of the total planting area in the riparian transition and riparian upland zones only. A high 

percentage of trees and medium – large shrubs increases floodplain roughness. 

• Plan layout encourages riparian shade establishment and overhanging shrub vegetation at side 

channels. 

• Seeded native groundcover species will consist of low-stature, riparian native grasses 

(Deschampsia and Agrostis spp.) which will establish quickly in the local area for erosion 

control, to suppress weeds, and limit vegetation management. 

3.1.1 Zone Descriptions 

Planting zones are depicted in Figure 1 and described below. 

Fringing Riverine 

This is the only zone containing facultative wetland (FACW) species as these areas are expected to 

evolve with flood disturbance, experience more frequent inundation, and have increased access to the 

water table and/or capillary fringe due to the proximity to the wetted channels. Facultative wetland 

species usually occur in wetlands but are occasionally found in non-wetlands. All tree and shrub 

species will be live stakes, or poles as available for cottonwoods, as these forms are often more 

successful at establishing in areas prone to flood disturbance and erosive flows. In addition, this zone is 
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planted more densely than others to increase the strength and structure of the disturbed soils of the 

constructed side channels with extensive root systems and encourage sediment deposition. Trees are 

arranged at 1,742 stems per acre and shrubs at 4,840 per acre. 

Riparian Transition 

Most of the riparian species selected for this zone are primarily facultative (FAC), or equally likely to 

occur in wetlands and non-wetlands. Facultative species are highly appropriate in floodplain settings 

where a variety of hydrological conditions may occur. Red alder is included in this area, though it is in 

less abundance than cottonwood since alder reestablishment is often abundant and rapid following 

floodplain disturbance. With trees planted at 680 stems per acre and shrubs at 1,210 stems per acre, 

this zone is planted at about a third of the average density of the riparian fringe zone. Though the core 

purpose of riparian revegetation is the reestablishment of appropriate native tree species, two 

herbaceous species, lady fern and western sword fern, are also introduced into 5 percent of the zone 

area. 

Riparian Upland 

Occurring above floodplain areas inundated by the 10-year return period, this zone is primarily 

composed of facultative upland (FACU) plants, or those species that usually occur in non-wetlands, but 

which may also occur in wetlands. These areas will concentrate grouped plantings of conifers in the 

floodplain correlating to the maximum ground surface elevations within those zones, but also contain 

deciduous riparian species similar to existing floodplain conditions. This area maintains the same shrub 

spacing as the transition zone and reduces the tree density to 436 trees per acre to account for 

appropriate conifer spacing and establishment. Western sword fern is also included in this zone at 5 

percent of the zone area. 

Riparian Enhancement 

The riparian enhancement planting zone is intended to provide enhancement at areas not disturbed 

during construction. Planting accounts for only 50 percent of the enhancement area instead of planting 

one hundred percent of the area as in the revegetation zones, but maintains the same tree and shrub 

spacing as the upland revegetation zone. This, along with a selection of plant species used in each of 

the three revegetation zones, allows for a balanced enhancement planting approach which encourages 

targeted planting according to the perceived needs of each undisturbed area. For example, species 

included in this zone that also occur in the riparian fringe revegetation zone may be planted in 

perceived low ground where ponding or saturation is observed. 

Seeding Only 

Hydroseed applications with native seed and a hydraulic wood fiber mulch and tackifier is the only 

recommended revegetation treatment specified for the setback levee to provide immediate erosion 

control and permanent stabilization of fill soils via native grasses establishment. Disturbed roadside 

areas adjacent to the setback levee will also receive this treatment. 
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Figure 1. Preliminary 30% Revegetation Plan 
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Table 1. Revegetation Species Schedule by Zone 

PLANT LIST BY ZONE 

KEY 
% OF 
AREA 

QTY BOTANICAL NAME COMMON NAME 
SIZE -    

CONDITION 
SPACING 

RIPARIAN FRINGE (75,085 ft²) 

  

30 901 Salix lucida ssp. lasiandra1 Pacific willow 5' LIVE STAKE 5' O.C. 

10 300 Populus balsamifera ssp. trichocarpa black cottonwood 5' POLES 5' O.C. 

30 2503 Salix sitchensis Sitka willow 3' LIVE STAKE 3' O.C. 

30 2503 Cornus sericea2 red-osier dogwood 3' LIVE STAKE 3' O.C. 

RIPARIAN TRANSITION (266,845 ft²) 

  

3 125 Salix lucida ssp. lasiandra1 Pacific willow TBD 8' O.C. 

15 625 Alnus rubra red alder TBD 8' O.C. 

25 1041 Populus balsamifera ssp. trichocarpa black cottonwood TBD 8' O.C. 

5 208 Crataegus douglasii1 Douglas (black) hawthorn TBD 8' O.C. 

5 208 Thuja plicata western red cedar TBD 8' O.C. 

7 292 Acer macrophyllum bigleaf maple TBD 8' O.C. 

10 741 Salix scouleriana2 Scouler's willow TBD 6' O.C. 

10 741 Rubus spectabilis salmonberry TBD 6' O.C. 

10 741 Lonicera involucrata twinberry TBD 6' O.C. 

5 371 Acer circinatum2 vine maple TBD 6' O.C. 

3 222 Athyrium filix-femina lady fern 1 GAL 3' O.C. 

2 148 Polystichum munitum western sword fern 1 GAL 3' O.C. 

RIPARIAN UPLAND (203,757 ft²) 

  

5 102 Populus balsamifera ssp. trichocarpa black cottonwood TBD 10' O.C. 

5 102 Crataegus douglasii1 Douglas (black) hawthorn TBD 10' O.C. 

5 102 Thuja plicata western red cedar TBD 10' O.C. 

10 204 Acer macrophyllum bigleaf maple TBD 10' O.C. 

5 102 Prunus emarginata bitter cherry TBD 10' O.C. 

10 204 Tsuga heterophylla western hemlock TBD 10' O.C. 

2 113 Salix scouleriana2 Scouler's willow TBD 6' O.C. 

3 170 Acer circinatum2 vine maple TBD 6' O.C. 

10 566 Symphoricarpus albus common snowberry TBD 6' O.C. 

10 566 Mahonia (Berberis) nervosa Cascade Oregon-grape TBD 6' O.C. 

5 283 Vaccinium parviflorum red huckleberry TBD 6' O.C. 

10 566 Gaultheria shallon3 salal TBD 6' O.C. 

10 566 Oemleria cerasiformis indian plum (osoberry) TBD 6' O.C. 

5 283 Sambucus racemosa2 red elderberry TBD 6' O.C. 

5 283 Polystichum munitum western sword fern 1 GAL 3' O.C. 

RIPARIAN ENHANCEMENT ( 125,280 ft²) 

  

5 63 Salix lucida ssp. lasiandra1 Pacific willow 5' LIVE STAKE 10' O.C. 

5 63 Alnus rubra red alder TBD 10' O.C. 

5 63 Populus balsamifera ssp. trichocarpa black cottonwood TBD 10' O.C. 
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5 63 Crataegus douglasii1 Douglas (black) hawthorn TBD 10' O.C. 

5 63 Thuja plicata western red cedar TBD 10' O.C. 

5 63 Acer macrophyllum bigleaf maple TBD 10' O.C. 

5 63 Prunus emarginata bitter cherry TBD 10' O.C. 

5 63 Tsuga heterophylla western hemlock TBD 10' O.C. 

2 70 Salix scouleriana2 Scouler's willow TBD 6' O.C. 

2 70 Lonicera involucrata twinberry TBD 6' O.C. 

2 70 Symphoricarpus albus common snowberry TBD 6' O.C. 

2 70 Mahonia (Berberis) nervosa Cascade Oregon-grape TBD 6' O.C. 

2 70 Sambucus racemosa2 red elderberry TBD 6' O.C. 

Notes: 1Small Tree Species; 2Medium-Large Shrub Species; 3Low Shrub 

Table 2. Revegetation Zone Designations 

PLANTING ZONE DESIGNATION 

ZONE ZONE NAME AEP% 
TREE SPACING 
(FT) 

SHRUB 
SPACING (FT) 

HERB SPACING 
(FT) 

4 
Riparian Enhancement Varies 10 6 3 

3 
Riparian Upland <10 10 6 3 

2 
Riparian Transition 50-10 8 6 3 

1 
Fringing Riverine 66-50 5 3   

Table 3. Revegetation Densities by Zone and Form 

PLANTING DENSITIES BY ZONE & FORM 

ZONE ZONE NAME AEP% 
TREE STEMS 
PER ACRE 

SHRUB STEMS 
PER ACRE 

HERB STEMS 
PER ACRE 

4 Riparian Enhancement Varies 436 1210 4840 

3 Riparian Upland <10 436 1210 4840 

2 Riparian Transition 50-10 680 1210 4840 

1 Fringing Riverine 66-50 1742 4840   

3.2 REVEGETATION NOTES & RECOMMENDATIONS  

• Limit the soil disturbance to the extent practicable. 

• During clearing, areas with reed canarygrass, invasive blackberry, and non-native lawn grass 

species should be removed (approximately 8-inch depth) and stockpiled separately from other 

soils. This effort is meant to reduce competition from these species during the first few years as 

opposed to eliminating them from the site. These soils and organic materials can be reused for 

fill if appropriate as long they are used in an upland area and preferably under geotextile of 

some type. If an herbicide pre-treatment is preferred and allowable then Tt will recommend an 

approach for treatment in riparian areas. 

• Grade, or leave in, microtopography in existing floodplain surfaces to allow for a more diverse 

assemblage of plants to establish across the site due to varied inundated area. 
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• If possible, given the anticipated planting window, plant materials should be bare root and live 

stake as opposed to container plants because: 

o Bare root cost is ~ 1/3 or less as compared to containers and more readily available in 

quantities specified without contract growing 

o Installation of containerized stock requires more effort and is therefore more expensive 

o Containerized stock planting disturbs more soil 

o Containerized stock may not establish as well given the native soil/container mix 

interface 

• Containers can be installed most times of the year, while bare root (and live stakes) will need to 

wait for dormancy (usually not available from wholesale nurseries until end of December – early 

January). 

• Planting layout will avoid planting in straight rows (clumped and scattered in same species 

clusters of 3, 5, 7, 9, …) so that average planting density is generally equivalent to grid spacing 

indicated unless maintenance is a concern. If maintenance is a concern then planting should be 

accomplished in meandering rows. 

• Note in plan sheets for revegetation contractor that final plant placement may be directed in the 

field by others (based on perceived microtopography/site conditions).  

• Accomplish all seeding via hydroseeding via a one-step application (seed and hydraulic wood 

fiber mulch for EC temp. stabilization measure) immediately following project construction and 

prior to the usual onset of seasonal rainfall. 

• Side channel slopes cut at 1H:1V would benefit from Bonded Fiber Matrix (BFM) application as 

opposed to standard hydraulic mulch.  

• Seed should be allowed to establish at least ~3-4 weeks prior if possible, prior to disturbing for 

plant/live stake installation. Use of bare root plant materials encourages this approach. 
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