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1.0 INTRODUCTION 

On behalf of Port of Skagit County (Port), this report has been prepared to document the year-2 
monitoring event for the wetland restoration areas at the Taxiway F Cleanup Action Project Site (Site) 
located near the western edge of the Skagit Regional Airport in Burlington, Washington (Figure 1 – Vicinity 
Map).  This Year-2 Monitoring Report has been prepared to meet the requirements of the US Army Corps 
of Engineers (USACE) - approved Updated Wetland Restoration Plan (WRP; GeoEngineers, 2011a). 
Restoration of the wetlands has been completed as part of the Port’s cleanup actions at the Site as 
required under a Consent Decree with the Washington State Department of Ecology.   

The initial site conditions; wetland impacts due to cleanup action and restoration measures; and 
monitoring requirements and performance standards are detailed in the WRP and summarized in Section 
2, 3 and 5 of this report.  As-built conditions of the restored wetlands and results of as-build monitoring 
event are detailed in the As-Built Monitoring Report (GeoEngineers, 2012) and summarized in Section 4 
of this report.  The As-Built Monitoring Report was submitted to the USACE in December 2012 and the 
Year 1 Monitoring Report was submitted in December 2013 (GeoEngineers 2013a).  Section 6 of this 
report summarizes observations made during the year-2 monitoring event, which was completed at the 
Site on August 1, 2014. 

2.0 INITIAL SITE CONDITIONS 

The Site contains four wetlands designated as A, B, C, and D as shown on Figure 2.  A fenced area at the 
Site contains the entirety of Wetlands B and C and portions of Wetlands A and D.  A Hangar building, 
asphalt and gravel areas and grass upland areas are also present within the fenced area.  Wetland D 
extends north of the fenced area and Wetland A extends north, east and south of the fenced area. 

Wetlands B, C and D are small Category IV wetlands.  Vegetation in Wetlands C and D consist primarily of 
emergent plants while the dominant vegetation in Wetland B consists of shrubs.  Wetland A is a 
Category III wetland and contains both emergent (northern portion) and forested (southern portion) plant 
communities.  The detailed information about the Site wetlands including wetland delineation, 
classification, functional analysis, and dominant vegetation species is presented in the Critical Areas 
Report (Hart Crowser, 2007).  As described in the Critical Areas Report, the dominant vegetation at the 
Site consists of a mix of upland and wetland vegetation including Western red cedar (Thuja plicata), red 
alder (Alnus rubra), big-leaf maple (Acer macrophyllum), black cottonwood (Populus balsamifera), 
hardhack (Spiraea douglasii), Scouler’s willow (Salix scoulerana), salmonberry (Rubus spectabilis), vine 
maple (Acer circinatum), Indian plum (Oemleria cerasiformis), swamp gooseberry (Ribes lacustre), red 
elderberry (Sambucus racemosa), Himalayan blackberry (Rubus armeniacus), evergreen blackberry 
(Rubus lacinatus), poison-hemlock (Conium maculatum), sword fern (Polystichum munitum), lady fern 
(Athyrium filix-femina), stinging nettle (Urtica dioica), soft rush (Juncus effusus), slough sedge (Carex 
obnupta), piggy-back plant (Tolmiea menziesii), large-leaf avens (Geum macrophyllum), trailing blackberry 
(Rubus ursinus), false lily-of-the-valley (Maianthemum  dilatatum), reed canarygrass (Phalaris 
arundinacea), and a variety of native and non-native grasses. 
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3.0 WETLAND, BUFFER AND UPLAND IMPACTS AND RESTORATION 

The cleanup action, described in the Ecology – approved Cleanup Action Plan (CAP) (GeoEngineers, 
2011b) and Engineering Design Report (EDR) (GeoEngineers, 2011c), was completed to remove soil that 
had been contaminated with pesticides and herbicides as a result of historical operations.  The cleanup 
action activities are documented in the Construction Completion As-Built Report (GeoEngineers, 2013b). 
The cleanup action involved soil excavation within wetlands areas, buffer areas, and paved (asphalt, 
concrete and gravel) uplands areas.  The limit of the remedial excavation is also the restoration boundary 
as shown relative to the Site on Figure 2.  Pre-existing mature coniferous trees identified in Figure 2 were 
preserved during cleanup action activities. 

The wetlands, buffer and grass/herb upland areas that were impacted from cleanup action activities and 
then restored are summarized below. 

■ The combined wetland areas that were excavated and restored include Forested Wetland area of
Wetland A, Emergent Wetland areas of Wetland A, C and D, and Scrub-Shrub Wetland area of
Wetland B.  The combined wetland areas that were excavated and restored measured approximately
31,464 square feet (sq ft) in size.  Table 1 provides a detailed summary of the wetland
impact/restoration areas.

TABLE 1.  WETLAND IMPACTS AND RESTORATION AREAS 

Wetland 
Cowardin Vegetation 

Class1 Impacted 
Plant Communities 

Restored 
Wetland Impact and 

Restoration Areas (square feet) 

Wetland A 
Forested Tree and shrub 25,519 

Emergent Grass and emergent 3,897 

Wetland B Scrub-Shrub Shrub 229 

Wetland C Emergent Grass and emergent 73 

Wetland D Emergent Grass and emergent 1,746 

Total 31,464 

Note: 
1 Cowardin vegetation class assigned based on Classification of Wetland and Deep Water Habitats of the United States (Cowardin et 

al 1979), as reported in the Hart Crowser Critical Areas Report (Hart Crowser, 2007). 

■ The buffer area that was excavated and restored includes Forested Buffer of Wetland A.  This area
measured approximately 21,888 sq ft in size and was restored with native plant communities
including a mix of trees and shrubs.

■ The Grass/Herb Upland area that was excavated and restored totaled approximately 24,454 sq ft.
This area was restored with grass and emergent plant communities.

As-built conditions, documenting restoration and re-vegetation activities completed within Forested 
Wetland, Emergent Wetland, Scrub-Shrub Wetland, Forested Buffer and Grass/Herb Upland areas 
following the completion of remedial excavation activities, are described in Section 4 below and shown on 
Figure 2. 
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4.0 RE-VEGETATION AND WETLAND RESTORATION AS-BUILT CONDITIONS 

Re-vegetation and wetland restoration activities were completed in compliance with the WRP and USACE 
approved Nationwide Permit 38 No.  NWS-2008-19 with the exceptions noted below in Section 4.3 and 
4.5.  Copies of USACE approved nationwide permit documents and a certificate of compliance with Permit 
NWS-2008-19 are included in Appendix A and B respectively.  Restoration activities including backfilling, 
grading, planting, mulching and seeding activities are summarized in Sections 4.1 through 4.5.  Detailed 
observations made during the as-built monitoring event are summarized in the As-Built Monitoring Report 
(GeoEngineers, 2012). 

Restoration activities were partly completed by subcontractors to Clearcreek Contractors, the Port’s 
general contractor for the cleanup action. 

4.1. Backfilling and Grading 

Following remedial excavation activities the wetlands (Forested Wetland area of Wetland A, Emergent 
Wetland areas of Wetland A, C and D, and Scrub-Shrub Wetland area of Wetland B), wetlands buffer 
(Forested Buffer of Wetland A), and Grass/Herb Uplands areas were backfilled with clean imported topsoil 
material to meet the specified design grades and to restore preexisting wetland function and rainwater 
runoff drainage flow at the Site.  Topsoil material that met project specifications requirements as 
approved by the Port was used for backfilling activities.  Backfilling and grading activities were completed 
in general accordance with the project design drawings and specifications. 

4.2. Topsoil Planting Mounds 

Topsoil planting mounds were constructed on top of the finished backfill surface at the planting locations 
of western red cedar and big leaf maple for the purpose of elevating the root balls above the saturated 
soils.  Topsoil planting mound construction activities were completed prior to plant installation activities 
as generally described in the project design drawings and specifications.  Topsoil planting mounds 
measured approximately 6 feet in diameter and 1 foot tall, and were constructed using topsoil material 
that met project specifications requirement and/or as approved by the Port. 

4.3. Plant Installation 

Following completion of the backfill placement and final grading, plant installation was completed within 
the Forested Wetland and Forested Buffer area of Wetland A, and Scrub-Shrub Wetland area of 
Wetland B. 

The plant quantities installed at the Site are summarized below and are compared to plant quantities 
required as per the WRP in Table 2. 

■ The Forested Wetland area of Wetland A was planted with 330 trees, including black cottonwood and
western red cedar and 1,295 shrubs, including twinberry (Lonicera involucrata), salmonberry (Rubus
spectabilis) and hardhack (Spiraea douglasii).

■ The Scrub-Shrub Wetland area of Wetland B was planted with 12 hardhack shrubs.

■ The Forested Buffer area of Wetland A was planted with 279 trees, including black cottonwood,
western redcedar and bigleaf maple and 1,095 shrubs, including vine maple, lady fern (Athyrium filix-
femina), and red elderberry.
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Plant counts were completed after delivery to the Site and/or verified using purchase records to confirm 
that the quantity of plant material purchased and imported to the Site met the quantities specified in the 
WRP.  The average plant spacing generally conformed to the plant spacing required as per the WRP. 

Plant installation activities were completed in general accordance with the WRP, and USACE approved 
Nationwide Permit 38 No. NWS-2008-19 with the following exceptions: 

■ Within the Forested Wetland portion of Wetland A, additional western red cedar (10 additional
plants), twinberry (5 additional plants), and hardhack (15 additional plants) were planted as
compared to number required per the WRP.

■ Within the Forested Buffer for Wetland A, additional western red cedar (5 additional plants) were
planted, as compared to number required per the WRP.

4.4. Mulch Placement 

To provide erosion and weed control within Forested Wetland and Forested Buffer areas of Wetland A, 
mulch rings were created around each of the installed plants.  Mulch rings were created as generally 
described in the project design drawings and project specifications.  An approximately 4-inch thick mulch 
ring was placed within a 1-foot radius of plants while ensuring that mulch did not touch the trunk or stem 
of the plant. 

TABLE 2.  NUMBER OF PLANTS INSTALLED AT THE SITE 

Ve
ge

ta
ti

on
 S

tr
at

a 

Species 

Plant Quantities Required  
as per the WRP 

Plant Quantities Installed  

Forested 
Wetland 

(Wetland A) 

Scrub-Shrub 
Wetland 

(Wetland B) 

Forested 
Buffer 

(Wetland A 
Buffer) 

Forested 
Wetland 

(Wetland A) 

Scrub-Shrub 
Wetland 

(Wetland B) 

Forested 
Buffer 

(Wetland A 
Buffer) 

Tr
ee

s 

Black cottonwood 
(Populus 
balsamifera) 

120 -- 75 120 -- 75 

Western red cedar 
(Thuja plicata) 

200 -- 125 210 -- 130 

Bigleaf maple 
(Acer macrophyllum) 

-- -- 74 -- -- 74 

Totals 320 -- 274 330 -- 279 
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Notes: 

-- Plant species not specified for that planting area. 

4.5. Seeding 

To provide erosion control and habitat value within the Scrub-Shrub Wetland area of Wetland B, 
Emergent Wetland area of Wetland A, C and D, and Grass/Herb Upland areas, seed mixes were applied 
on finished surfaces of these areas following the completion of backfilling and grading activities. 

Seeding activities were completed in general accordance with the WRP, and USACE approved Nationwide 
Permit 38 No.  NWS-2008-19 with the following exception: 

■ Velvet grass (Holcus lanatus), which was a specified component of the Wetland/Emergent Seed Mix
(GeoEngineers, 2011a), was substituted by Redtop Bentgrass (Agrostic alba [gigantean]) due to the
commercial unavailability of velvet grass.

The Emergent Wetland areas of Wetland A, C and D was seeded with Wetland/Emergent Seed Mix 
(Table 3) and Grass-Herb Upland area was seeded with Erosion Control Upland Seed Mix (Table 4). 
Purchase records provided by the contractor were reviewed to confirm that the seed mixes purchased for 
the Site complied with the seed mix requirements listed in Table 3 and Table 4. 

Ve
ge

ta
ti

on
 S

tr
at

a 

Species 

Plant Quantities Required 
 as per the WRP 

Plant Quantities Installed 

Forested 
Wetland 
(Wetland A) 

Scrub-Shrub 
Wetland 

(Wetland B) 

Forested 
Buffer 

(Wetland A 
Buffer) 

Forested 
Wetland 

(Wetland A) 

Scrub-Shrub 
Wetland 

(Wetland B) 

Forested 
Buffer 

(Wetland A 
Buffer) 

Sh
ru

bs
 

Twinberry  
(Lonicera 
involucrata) 

425 -- -- 430 -- -- 

Salmonberry   
(Rubus spectabilis) 

425 -- -- 425 -- -- 

Hardhack 
(Spiraea douglasii) 

425 12 -- 440 12 -- 

Vine maple  
(Acer circinatum) 

-- -- 365 -- -- 365 

Lady fern  
(Athyrium filix femina) 

-- -- 365 -- -- 365 

Red elderberry 
(Sambucus 
racemosa) 

-- -- 365 -- -- 365 

Totals 1,275 12 1,095 1,295 12 1,095 
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TABLE 3.  WETLAND/EMERGENT SEED MIX 

Species Common Name Species Scientific Name Percent by Weight 

Slender rush  Juncus tenuis 15 

Colonial bentgrass  Agrostis tenuis 30 

Redtop Bentgrass  Agrostic alba (gigantean)  30 

Kentucky bluegrass  Poa pratensis 25 

TABLE 4.  EROSION CONTROL UPLAND SEED MIX 

Species Common Name Species Scientific Name Percent by Weight 

White clover Trifolium repens 20 

Annual ryegrass Lolium perenne 20 

Creeping red fescue Festuca rubra 60 

4.6. As-Built Monitoring 

An as-built monitoring event was completed at the Site on September 25, 2012.  All dead plants 
identified during the as-built monitoring event were replaced.  The wetlands area, buffer area, and 
grass/herb upland area impacted as the result of the completed cleanup actions at the Site were 
successfully restored as required by the WRP (GeoEngineers, 2011a) and USACE Nationwide Permit 38 
No.  NWS-2008-19 with the minor exceptions noted above.   

During the as-built monitoring event, monitoring (transect) locations were established and baseline 
vegetation inventory data was collected for use in the future monitoring of the Site.  Two transects, A1 
and A2, measuring approximately 100 feet in length were established within Wetland A.  Transects B1, 
C1 and D1, measuring approximately 32 feet, 20 feet and 67 feet in length were established in Wetland 
B, C and D respectively.  The approximate location of the established transects is shown on Figures 3 and 
4. To establish a baseline inventory for subsequent monitoring events, along transects A1, A2 and B1 a
GeoEngineers, Inc. (GeoEngineers) biologist counted the installed native plants (trees/shrubs) and 
documented the approximate location of each plant along the transect.  Along transects C1 and D1 the 
biologist estimated percentage cover of emergent and herbaceous vegetation.  Baseline data is 
documented in the As-Built Monitoring Report (GeoEngineers, 2012) and will be used to evaluate 
compliance with the established performance standards (Section 5 of this report) throughout the 
monitoring period (GeoEngineers, 2012).   

5.0 MONITORING REQUIREMENTS AND PERFORMANCE STANDARDS 

The As-Built Report satisfied the first monitoring requirement for the site by documenting the existing 
conditions at the site post-construction and post-plant installation.  Subsequent monitoring events will be 
conducted annually at the end of the growing season for Years 1, 2, 3, 4, and 5, and yearly monitoring 
reports will be generated for each of the monitoring events.  This report satisfies the third monitoring 
requirement for the site by documenting the year-2 monitoring event. 
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Performance standards, monitoring methods and maintenance and contingency procedures outlined in 
the WRP are summarized in the following sections. 

5.1. Performance Standards 

The following performance standards have been established for use in comparing the monitoring results 
for Years 1 through 5 with the results of the as-built monitoring event. 

■ Acceptable cover standards for native plants, summed across vegetation classes (native trees,
shrubs, and/or native grasses/emergent vegetation), will be as follows:

 1st Year Monitoring Event: Minimum of 20 percent cover

 2nd Year Monitoring Event: Minimum of 40 percent cover

 3rd Year Monitoring Event: Minimum of 60 percent cover

 4th Year Monitoring Event: Minimum of 60 percent cover

 5th Year Monitoring Event: Minimum of 80 percent cover

■ Invasive, exotic and undesirable species aerial coverage shall be 10 percent or less after 5 years.

 Years 1 through 5: 10 percent or less coverage of invasive, exotic or undesirable species

5.2. Monitoring Methods 

Restoration area monitoring includes quantitative and qualitative data collection to measure the success 
of the restoration activities.  A qualified biologist or restoration specialist conducts the Site monitoring 
field work. 

A biologist or restoration specialist makes general observations on the condition of the Site (e.g., plant 
cover, density, survival and presence of naturally colonizing plants).  In addition, wildlife sightings (e.g., 
bird, amphibian, reptile, and/or mammal) or signs of habitat use (e.g., scat, burrows, woodpecker 
damage, beaver sign) are recorded during each monitoring event. 

Restoration plant communities are sampled along the permanent vegetation transects established during 
the as-built monitoring event.  For each subsequent monitoring event, restoration plantings are visually 
evaluated to determine survival rate, health, and vigor along each of the established transects.  Plants 
are recorded as live, stressed, or dead/dying.  Plant survival is calculated in Years 1 through 5 by dividing 
the number of installed living plants by the number of initially installed plants.  The baseline number of 
initially installed plants was documented in the As-Built Monitoring Report (GeoEngineers, 2012). 

For emergent wetland areas, visual estimation of percent cover for each emergent or herbaceous plant 
species is made within an area 3 feet on either side of the transect.  For scrub-shrub and forested 
wetland areas vegetation percent cover estimates is made for each plant recorded along the transect 
(within 3 feet of the transect on either side).  Percent cover data is collected for installed native plants, 
volunteer plants (naturally recruited) and invasive species (e.g., Himalayan blackberry, reed canarygrass, 
Scot’s broom, English ivy).  Species coverage values is then summed to determine the total areal 
coverage for each transect. 
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5.3. Maintenance and Contingency Procedures 

Maintenance and contingency actions shall include, but are not limited to irrigation, removal of noxious 
and invasive weeds, replacement of dead/dying plants or undesirable volunteer species, plant species 
substitution, application of repellents or browse control, addition of mulch, and weeding.  Application of 
fertilizers after plant installation is not anticipated.  If during a monitoring event, plants are observed to 
be stressed from lack of water, irrigation may be necessary. 

6.0 YEAR-2 VEGETATION MONITORING RESULTS 

The year-2 monitoring event was completed at the Site on August 1, 2014 to collect and record plant 
count, percent cover and condition information to compare with performance standards and determine if 
the site is meeting permit requirements.  A photographic record of the site visit is provided in Appendix C. 

6.1. Performance Monitoring Locations 

Transects A1 and A2 established within Wetland A and transects B1, C1 and D1 established in Wetland 
B, C and D respectively during the as-built monitoring event were used for monitoring.  The approximate 
location of the established transects is shown on Figures 3 and 4.  The percent cover of 
emergent/herbaceous vegetation within Wetland C and Wetland D was estimated visually along each 
transect at transition points between species.  Estimation of percent cover of shrub and tree species 
within Wetland A and Wetland B was completed by visually estimating the average canopy diameter of 
each plant observed/inventoried along the transect.  Where significant numbers of volunteer native 
emergent plant species (e.g., rush or sedge) were observed along transects A1, A2 and B1, an estimate of 
their canopy diameter was also completed. 

During the year-2 monitoring event, counts and percent cover estimates were completed along transects 
A1, A2, and B1 by a GeoEngineers biologist of native trees and shrubs and significant volunteer native 
emergent plants.  Along transects C1 and D1 the biologist estimated percentage cover of emergent and 
herbaceous vegetation. 

6.2. General Site Observations 

Within Wetland A and adjacent buffer areas shrubs and trees were growing and some were thriving. 
Twinberry (Lonicera involucrata) and western red cedar (Thuja plicata) were the best performing plant 
species with several inches to a foot of new growth, while some hardhack (Spiraea douglasii) and black 
cottonwood (Populus balsamifera) were also doing well.  Within Wetland A desirable native volunteer, or 
naturally recruited, plant species that are naturally becoming established include red alder (Alnus rubra), 
black cottonwood, and salmonberry (Rubus spectabilis).  Other plant species that are continuing to 
become established in Wetland A include Watson’s willowherb (Epilobium watsonii), reed canary grass 
(Phalaris arundinacea), lambs quarters (Chenopodium album), bull thistle (Circium vulgare) and teasel 
(Dipsacus sylvestris).  The most prevalent weed in Wetland A is Watson’s willowherb, a native herb.  It is 
prevalent throughout Wetland A and has formed monotypic patches in some areas.  Reed canary grass 
cover within Wetland A is low (approximately 2 to 3 percent). 

Within Wetland B the hardhack that had died between the as-built and the year-1 monitoring event had 
been replaced with twinberry, which was performing well.  Other than twinberry and hardhack, the 
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restored portion of Wetland B was dominated by grass species (e.g., bentgrass, bluegrass and reed 
canary grass) and some weedy herbaceous species (e.g., teasel). 

Within Wetlands C and D emergent vegetation generally consisted of a mixture of upland and wetland 
grasses (e.g., ryegrass and bluegrass) with some reed canary grass.  Wetland emergent species (e.g., 
rush and sedge) had not become established in these wetland areas yet. 

6.3. Wildlife Observations 

Below is a list of wildlife, wildlife sign or habitats observed during the year-2 monitoring event: 

■ American goldfinch (Spinus tristis) were feeding on thistle and teasel in the adjacent fields.

■ Golden-crowned kinglets (Regulus satrapa) were perching and flitting among the salmonberry (Rubus
spectabilis) and elderberry in the buffer for Wetland A.

■ Black-capped chickadees (Poecile atricapillus) and chestnut-backed chickadees (Poecile rufescens)
were perching and flitting at the edges of the forest along adjacent to Wetlands A and B.

■ Dark-eyed juncos (Junco hyemalis) were foraging on the ground in areas with shrub cover (Wetlands B
and A, and adjacent buffer).

■ A ponded area at the southern end of Wetland A, with ridged stemmed emergent vegetation along its
margins, may provide suitable breeding habitat for amphibians.  This ponded area did not have
standing water in it during the August 1 site visit.

6.4. Transect Results 

Results for count, percent survival and percent cover statistics for the 2014 year-2 monitoring event (as 
compared to As-Built conditions) are presented below in Tables 5, 6, 7 and 8. 
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TABLE 5.  YEAR-2 COUNTS AND SURVIVAL STATISTICS FOR WETLAND A & B TRANSECTS 

Transect 

As-Built Year-2 

Count1 
Total Count2  

(Live & Dead)

Dead 
Count 

Percent Survival 
(As-built)3 

Percent Survival 
(Year-2)3 

Stressed 
Count4 

Percent 
Stressed5 

A1 44 55 2 120% 96% 2 4% 

A2 47 66 2 136% 97% 2 3% 

B1 8 27 0 338% 100% 0 0% 

Notes: 

1 – Number of plants documented for the as-built event is the same as the number of plants installed because all dead plants 

observed during the as-built monitoring event were replaced. 

2 – Counts of plants include volunteer/naturally recruited native species such as red alder, cottonwood, salmonberry and soft rush.  

Counts of plants within Wetland B include twenty-two twinberry plants that were installed within the transect area as part of 

maintenance and contingency measures in 2013/2014.  Not all individual volunteers were counted but instead some were recorded 

as “clumps” of plants with an associated percent cover statistic. 

3 – As-built percent survival statistics were calculated using the number of live plants during the Year-2 event and total count along 

the transect for the As-Built event.  Year-2 percent survival statistics were calculated using the number of live plants during the Year-2 

event and total count along the transect for the Year-2 event.  Year-2 survival statistics are lower because of the additional naturally 

recruited plants  

4 - “Stressed” is defined as a plant with broken branches/stems; dried, withered or severely discolored leaves; and/or a plant that 

has shown little growth from the previous year. 

5 – Percent stressed is based on Year-2 total counts. 

TABLE 6.  YEAR-2 PERCENT COVER STATISTICS FOR WETLAND A & B TRANSECTS 

Transect 
Year-2 Percent 

Cover 
Year-2 Percent Cover 

Performance Standard 
Met the Year-2 Performance 
Standard for Percent Cover? 

Difference 

A1 70 40 YES +30 

A2 90 40 YES +50 

B1 25 40 NO -15 

Along transect A1, of the 55 native plants observed, two were dead (one cottonwood that died in 2013 
and one vine maple that died in 2014) and two were stressed (one salmonberry and one vine maple). 
Percent survival of native plants was 120 percent (comparing Year-2 live counts with As-Built counts) or 
96 percent (comparing year-2 live counts with year-2 total counts).  Low mortality rates and a significant 
number of naturally recruited individuals resulted in high percent survival rates.  The stressed plants 
along A1 were characterized by broken or browsed tops (with regrowth at the base), presence of powdery 
mildew and/or discolored leaves, and slow growth since the As-Built event.  Percent cover of native plants 
along A1 was 70 percent, which is 30 percent greater than the year-2 performance standard of 40 
percent.  There were two small patched of Himalayan blackberry along transect A1 and Watson’s 
willowherb (Epilobium watsonii) is prevalent throughout Wetland A. 

Along transect A2, of the 66 plants observed, two were dead (hardhack/spirea and cottonwood both of 
which died the year after installation) and 2 were stressed (hardhack).  Percent survival of native plants 
was 136 percent (comparing Year-2 live counts with As-Built counts) or 97 percent (comparing year-2 live 
counts with year-2 total counts).  Similar to transect A1, low mortality rates and a significant number of 
naturally recruited plants resulted in high percent survival rates along transect A2.  Stressed plants had 
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moderately desiccated leaves and some broken/browsed branches.  Percent cover of native plants along 
A2 was 90 percent, which is 50 percent greater than the year-2 performance standard of 40 percent. 
Non-native invasive species along transect A2 included reed canary grass (2 percent) and Himalayan 
blackberry (1.3 percent).  From 83 feet to 100 feet along transect A2, reed canary grass and other 
grasses were starting to compete with the native plants, however competition was not interfering with 
growth significantly.  Watson’s willowherb is prevalent throughout Wetland A. 

In November 2013, twinberry plants were installed within Wetland B to compensate for poor survival rate 
of hardhack observed during year-1 monitoring event.  During the year-2 monitoring event, of the 
27 native plants observed along transect B1, none were dead (hardhack that had died after installation 
were no longer visible) and none were stressed.  The newly installed twinberry plants were observed to be 
in good condition.  Percent survival of native plants was 338 percent (comparing Year-2 live counts with 
As-Built counts) and 100 percent (comparing year-2 live counts with year-2 total counts).  Percent cover of 
native plants along B1 was 25 percent, which is 15 percent less than the year-2 performance standard.    

TABLE 7.  YEAR-2 VEGETATION MONITORING FOR WETLAND C & D TRANSECTS 

Transect 

Percent Cover of 
Emergent/ 

Herbaceous Species  
(%) 

Percent Cover 
of Bluegrass & 

Bentgrass 
(%) 

Percent Cover of 
Other Grasses 

(%) 

Percent Cover of 
Reed Canary Grass 

(%) 

Percent Cover 
Bare Ground 

(%) 

C1  97 80 15 2 3 

D1  95 45 5 45 5 

Percent cover of emergent/herbaceous plant species along transects C1 and D1 is 97 and 95 percent, 
respectively (Table 7).  Plant species observed within Wetlands C and D (bluegrass and bentgrass) are 
consistent with species specified in the wetland seed mix (Table 3).  Upland seed mix species (Table 4) 
such as ryegrass (Lolium perenne) and clover (Trifolium repens) which were observed during the as-built 
and year-1 monitoring events within Wetland C and D, were not observed during the year-2 monitoring 
event.  Percent cover of native species along Wetlands C and D transects exceed the 2nd year 
performance standard of 40 percent cover.   

Reed canary grass aerial coverage along transect within Wetland D was 45 percent, which is 35 percent 
higher than the performance standards for invasive, exotic and undesirable species (i.e. 10 percent or 
less for monitoring years 1 through 5).  The reed canary grass is growing within the swale portion of the 
wetland, north of the transect.  Adjacent wetland areas along the northern fence line and to the north of 
the Site contain wetland emergent species such as soft rush (Juncus effusus), daggerlead rush (Juncus 
ensifolius), slough sedge (Carex obnupta) and small-fruit bulrush (Scirpus microcarpus).  These species 
are expected to naturally spread into Wetlands C and D via seed dispersal and spreading rhizomes.  
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TABLE 8.  YEAR-2 VEGETATION MONITORING SUMMARY 

Wetland Transect 
Percent Survival of Native 

Plants1 (%) 
Percent Cover of Native 

Plants (%) 
Percent Cover of Invasive 

Non-Native Plants (%) 

A 
A1 120 70 1 

A2 136 90 3.3 

B B1 338 25 5 

C C1 100 97 2 

D D1 100 95 45 

Notes: 

1 – Percent survival comparing as-built total counts with year-2 live counts.  There are no yearly performance standards for percent 

survival. 

X – Underlined and bold numbers are statistics that do not meet the year-2 performance standards for native plant percent cover 

(40 percent) and/or non-native invasive percent cover (equal to or less than 10 percent). 

7.0 CONCLUSIONS 

Results of the year-2 monitoring event indicate that Wetlands A, C and D are exceeding the year-2 
performance standard of 40 percent cover for native plants (Table 8, Section 6.4).  Within Wetland B new 
twinberry plants installed in November 2013 to compensate for poor performing hardhack are in good 
condition.  These newly installed twinberry plants have increased cover of native shrubs in Wetland B to 
25 percent during year-2 monitoring as compared to 5 percent observed during year-1 monitoring. 
Percent cover of native plants within Wetland B is below the year-2 performance standard of 40 percent. 
It usually takes newly installed plants at least one year to recover from being transplanted before they 
start to put on significant growth.  The twinberry plants are expected to grow more substantially during 
year-3 and year-4. 

Reed canary grass covered 45 percent of the transect area within Wetland D during the year-2 monitoring 
event.  Although this constitutes an aerial coverage that exceeds the performance standards for invasive, 
exotic, and undesirable species (i.e. 10 percent cover or less for monitoring years 1 through 5) by 
35 percent, follow-up actions are not recommended.  Reed canary grass invasion typically occurs after 
ground disturbance in an area with a local seed source or where adjacent plants can spread by rhizome. 
Reed canary grass is growing in the fields adjacent to the Taxiway F site, and also within Wetland D and 
adjacent buffer areas.  Additional disturbance within Wetland D to control the reed canary grass would 
create an environment where reed canary grass and other weeds (e.g., teasel and thistle) would have an 
advantage to become established.  The reed canary grass is currently providing a thick layer of emergent 
vegetation cover that facilitates sedimentation to improve water quality and it also creates a tall canopy 
of grass to provide cover for small mammals and birds.  

8.0   LIMITATIONS 

We have prepared this report for U.S. Army Corps of Engineers, and Port of Skagit and their authorized 
agents to document re-vegetation and wetland restoration conditions one year after the as-built 
monitoring event at the Taxiway F Cleanup Action Project.  Within the limitations of scope, schedule and 
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budget, our services have been executed in accordance with generally accepted practices for restoration 
monitoring documentation in this area at the time this letter was prepared.  The conclusions, 
recommendations, and opinions presented in this letter are based on our professional knowledge, 
judgment and experience.  No warranty or other conditions, express or implied, should be understood. 
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Figure 1

Taxiway F Site
Burlington, Washington
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Data Sources:  ESRI Data & Maps, Street Maps 2005

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in

 showing features discussed in an attached document. GeoEngineers, Inc. 
 can not guarantee the accuracy and content of electronic files. The master
 file is stored by GeoEngineers, Inc. and will serve as the official record of 
 this communication.

3. It is unlawful to copy or reproduce all or any part thereof, whether for
 personal use or resale, without permission.
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Figure 2

Taxiway F Site
Burlington, Washington

Re-Vegetation and Wetland Restoration
As-Built Conditions

Notes
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in

showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content of
electronic files. The master file is stored by GeoEngineers, Inc. and
will serve as the official record of this communication.



WETLAND C WETLAND
EXTENDS

NORTH

WETLAND
EXTENDS

NORTH
WETLAND D WETLAND B

GRAVEL

CONCRETE
CONCRETE

HANGAR

GRAVEL

ASPHALT

TRANSECT D1TRANSECT C1 TRANSECT B1

Approximate Limits of Wetland Areas
(Based on Hart Crowser 2007 Survey)

Pre-Existing Mature Coniferous Trees
(Preserved during cleanup action activities)

Fence Line

Drainage Channel
(Approximate Rainwater Runoff Flow Direction)

Legend

Emergent Wetland

Scrub-Shrub Wetland

Forested Buffer

Grass / Herb Upland (Buffer and Non-Buffer)

Restoration Area

FEET

040 40

W E

N

S

Notes
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2. This drawing is for information purposes. It is intended to assist in

showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content of
electronic files. The master file is stored by GeoEngineers, Inc. and
will serve as the official record of this communication.

Figure 3

Taxiway F Site
Burlington, Washington

Monitoring Locations - Wetlands B, C and D
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2. This drawing is for information purposes. It is intended to assist in

showing features discussed in an attached document.
GeoEngineers, Inc. cannot guarantee the accuracy and content of
electronic files. The master file is stored by GeoEngineers, Inc. and
will serve as the official record of this communication.
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APPENDIX A 
 Copies of Approved Permits 























































APPENDIX B 
 Certificate of Compliance with 

Department of Army Permit 





APPENDIX C 
 Photographic Record 



September 30, 2014 | Page C-1 
File No. 05364-013-07 

Photograph 1 – Wetland A. Transect A1. Photograph 2 – Wetland A with twinberry, volunteer alder and 
cottonwood, Watson’s willowherb and reed canary grass. 

Photograph 3 – Wetland A, transect A2. Hardhack/spirea, rush 
and reed canary grass. 

Photograph 4 – Wetland B. Newly installed twinberry 
compensating for poor survival rate/percent cover of hardhack. 

Photograph 5 – Wetland C looking northeast. Photograph 6 – Wetland D looking northeast. Reed canary 
grass north of transect (tape measure). 
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