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EXECUTIVE SUMMARY 
King County Water and Land Resources Division implemented the May Creek Drainage 
Improvement Project to reduce overbank flooding and increase conveyance of May Creek. 
This effort was achieved through removal of vegetation and sediment in summer 2014. The 
project spans an area from approximately River Mile 4.3 to 4.9 along May Creek and 
includes a portion of the Long Marsh Creek channel and riparian areas just upstream of its 
confluence with May Creek. 
 
As part of the permit process to implement the project, the Washington Department of 
Ecology and the U.S. Army Corps of Engineers required an extensive array of on- and off-
site monitoring elements corresponding to the mitigation. The vegetation portion of the 
mitigation began in late 2014 and early 2015 and included installation of 35,000 native 
riparian/wetland plants, which were planted as out-of-kind mitigation to compensate for 
in-stream and wetland habitat impacts. In addition to installation of native vegetation at 
the site, the mitigation plan included post-mitigation vegetation monitoring. The purpose 
of this report is to describe the Year 2 vegetation monitoring methods and results for the 
native planting mitigation, in addition to evaluating Year 2 performance standards. The 
performance measures include percent vegetative cover, which is measured in years 1 and 
2 by survival, and invasive vegetation standards. 
 
Vegetation monitoring was conducted during the 2016 summer growing season and 
utilized the 18 previously established (in Year 1) 100-ft transects across the project site. 
Belt transect methods were used to estimate percent survival, and line intercept methods 
were used to estimate percent cover of invasive species. In addition to the 18 transects, 20 
1-yd2 quadrats were established in two wetland alcoves to estimate percent cover of 
emergent vegetation.  
 
Determination of plant survival was confounded by the high density (>94% coverage) of 
reed canarygrass across the site. Counts of both live and dead plants were likely biased low 
because they were obscured by the tall, dense overgrowth of this invasive species. 
Additionally, because of the high plant mortality reported during Year 1 monitoring, 
supplemental planting of approximately 400 trees, shrubs, and herbaceous species was 
undertaken. The overall survival of trees and shrubs in Year 2 based on belt transect 
surveys was 88.7 percent. However, survival rates were variable across the project area 
and ranged from 56.1 percent (Transect F) to 100 percent (Transects K and N). Survival for 
several species was greater than 90 percent, including tree species Oregon ash, Shore Pine, 
red-osier dogwood, red alder, and Pacific willow, and shrub species salmonberry, Nootka 
rose, snowberry, vine maple, twinberry, and Sitka willow. However, many of the stakes 
could not be identified to species (12 live and 62 dead). It is likely these stakes were a mix 
of willow and cottonwood and could therefore affect survival percentages. Only 19 out of 
36 observed black cottonwood were observed alive.  
 
Performance standards 1A and 2A call for no plant mortality and were not met in Year 2. 
The performance standards require replacement of native plants that died.  However, it is 
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recommended that future plantings take site-specific conditions into account to ensure 
survival of replacement plants.  
 
Invasive species cover was estimated based on line-intercept results at each transect. 
Standards 1E and 2E for no regulated noxious weeds in the mitigation site were met: none 
were observed. However, seven unregulated noxious weeds were observed during the 
surveys: reed canarygrass, Himalayan blackberry, thistle species, evergreen blackberry, 
purple loosestrife, spotted jewelweed, and Scotch broom. Standards 1F and 2F for keeping 
unregulated invasive weeds other than reed canarygrass below 10 percent coverage were 
met: when averaged across all transects, coverage of unregulated noxious weeds was 
below 10 percent.  
 
Localized infestations of Himalayan blackberry, thistle, and Scotch broom were observed 
and should be controlled to prevent spread.  
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1.0 INTRODUCTION 
The King County Water and Land Resources (WLR) Division May Creek Drainage 
Improvement Project was undertaken in 2014 to reduce overbank flooding and increase 
conveyance of May Creek. The project included removal of vegetation and sediment from 
approximately River Mile 4.3 to 4.9 along May Creek and 300 ft of the Long Marsh Creek 
(LMC) channel and riparian areas just upstream of its confluence with May Creek. As part 
of the permit process for doing the project, the regulatory agencies required an extensive 
array of on- and off-site monitoring elements corresponding to the mitigation. Project 
mitigation and monitoring are conducted to comply with both the Washington Department 
of Ecology 401 Water Quality Certification Order #9352 and the U.S. Army Corps of 
Engineers Individual Section 404 Permit #NWS-2010-158. The Stormwater Services 
Section of King County Water and Land Resources Division is responsible for conducting 
the monitoring and maintenance of the mitigation site.  
 
Monitoring was initiated before and after project construction in 2014, and will continue 
for at least 10 additional years post construction. The monitoring elements are described 
fully in a separate report (King County 2015a) and include off-site monitoring of 
downstream bank and bed erosion and on-site collection of hydrologic data (groundwater, 
instream flow, precipitation, and water temperature), sediment accumulation monitoring, 
and vegetation monitoring. Vegetation monitoring surveys were initiated in 2015, 
immediately after planting was complete and again in September 2015 to track survival, 
coverage, and invasive species. This report is intended to fulfill the vegetation monitoring 
requirement for Year 2. 
 
Approximately 5 acres of riparian buffer and riverine wetland were planted as out-of-kind 
mitigation to compensate for in-stream and wetland habitat impacts. The vegetation 
portion of the mitigation effort occurred in late 2014 and early 2015 and included 
installation of 35,000 native riparian/wetland plants in three areas: (1) approximately 3 
acres of wetland enhancement, including construction of two wetland alcoves, on the west 
side of 148th Avenue SE; (2) 15 feet on each side of May Creek east of 148th Avenue SE for a 
total of approximately 2 acres; and (3) approximately 11 feet on each side of LMC for 300 
ft. The majority of these plants were installed in the 2014-2015 winter months; however, 
after Year 1 vegetation monitoring revealed an average of 11 percent mortality, 
approximately 400 additional plants were installed in the winter of 2015-2016 to replace 
those plants that had died.  
 
The purpose of this report is to describe the methods and results of the 2016 (Year 2) 
native plant mitigation vegetation monitoring and to evaluating Year 2 performance 
standards. 
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2.0 METHODS 
Vegetation monitoring was conducted during the summer growing season and utilized 18 
pre-established (see King County 2015b) 100-ft transects across the project site (Figure 1). 
Belt transect and line intercept methods were used at each of these transects to estimate 
survival and invasive species percent cover, respectively. Four additional transects were 
established in the two wetland alcoves to estimate percent cover of the emergent 
vegetation. The alcove transects were used to establish placement of 20 3-ft2 quadrats, 
which were used instead of belt transects because we are measuring wetland emergent 
plants. These methods are described in more detail in the following subsections. See 
Appendix A for a checklist of monitoring equipment and gear. 
 

 
Figure 1. Location of May Creek and Long Marsh Creek vegetation monitoring transects. 

Vegetation monitoring includes 18 100-ft transects in the riparian buffers and 20 1-yd2 
quadrats along 4 transects in the wetland alcoves. 
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2.1 Riparian Vegetation: 100-ft Transects 
Transects were established across the project site in areas dominated by installed native 
mitigation plantings. The transect locations were established in Year 1 (see King County 
2015b).  
 
Each transect end was marked in the field with 4-ft long rebar pounded into the ground 
approximately 2 ft deep and labeled to indicate transect name (lettered starting with “A”) 
and directional location (generally east or west end). However, in many cases the ink was 
sun-bleached off. New flags were attached to the rebar as well as on nearby trees or shrubs 
to aid field staff in locating the transects in Year 3. During each transect sampling event, a 
100-ft measuring tape was run between the two pieces of rebar and used as the guide line. 
 
Native vegetation installed in the riparian areas adjacent to May Creek included the 
following species: Pacific Willow (Salix lasiandra), Sitka willow (Salix sitchensis), western 
black cottonwood (Populus baslsamifera ssp. trichocarpa), and red-osier dogwood (Cornus 
sericea). In some areas, and at lower densities, the following native species were also 
installed along May Creek: Oregon ash (Fraxinus latifolia), red alder (Alnus rubra), western 
redcedar (Thuja plicata), and Sitka spruce (Picea sitchensis).  
 
Native vegetation installed in the riparian areas adjacent to Long Marsh Creek included 
western redcedar, Oregon ash, red-osier dogwood, salmonberry (Rubus spectabilis), 
snowberry (Symphoricarpos albus), vine maple (Acer circinatum), Nootka rose (Rosa 
nutkana), western sword fern (Polysticum munitum), shore pine (Pinus contorta), cascara 
(Rhamnus purshiana), red alder (Alnus rubra), black twinberry (Lonicera involucrata), and 
Pacific ninebark (Physocarpus capitatus).  

2.1.1 Survival/Mortality: Belt Transect 
Vegetation survival was estimated using the belt transect method (see Elzinga et al. 1998) 
with the 18 established riparian transects. Species presence information was collected in 
an area extending 3 ft on either side of the transect line (total width of 6 ft; see Figure 2). 
Within the 600 ft2 area (100 ft long by 6 ft wide), species names were recorded for each 
installed plant that was observed rooted within the belt transect area, and it was also noted 
whether each plant was alive or dead. Any plants encountered that had clearly been 
established prior to the project were noted as such. The total number and percent survival 
(by species) of installed plants was calculated for each transect. See Appendix B for an 
example data sheet used to record belt transect results. 
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Figure 2. Belt transect schematic (from Elzinga et al. 1998).  
 

2.1.2 Invasive Species Cover: Line Intercept 
Canopy cover for non-native species was recorded using the line intercept method. Canopy 
cover is measured along a line intercept transect by recording the point along the tape 
where the plant coverage begins and ends (Figure 3). Percent cover per transect for each 
species is calculated by summing the intercepts by species and dividing by the total 
transect length (100 ft). The smallest unit of measurement was 0.1 ft (any intercept less 
than 0.1 ft from a single plant was not recorded). See Appendix C for an example data sheet 
used to record line intercept results. 
 
 
 
 

 
 
 
 

Figure 3. Line intercept method of measuring cover for a single shrub species (from Elzinga et 
al. 1998). 

 

2.2 Alcove Emergent Vegetation: Quadrats 
Native species installed in the alcoves included hardstem bulrush (Scirpus acutus), common 
spikerush (Eleocharis palustris), and sawbeak sedge (Carex stipata). Percent cover of the 
emergent vegetation was estimated within 3 ft2 quadrats uniformly placed along two 
transects in each of the alcoves for a total of four transects.  
 
The four transects previously monitored in Year 1 were not readily identifiable, as rebar 
had not been used to mark them. Care was taken to re-establish the four transects 
monitored in Year 1 (see Figure 4) based upon GIS data collected in 2015. However, it is 
likely that quadrats surveyed in Year 2 were in slightly different locations from those 
monitored in Year 1. In Year 2 flagging was placed in duplicate at each end of each transect 
to better ensure that subsequent surveys can be conducted in approximately the same 
locations.  

a b c d 

% cover = distance a+b+c+d 
    total transect length 

    %  =   _______# alive_______ 
survival     total plants (alive + dead) 

3 ft 
6 ft 

100 ft 

Alive 

Dead 
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Figure 4. Location of alcove transects sampled in Year 2. 
 
Ten quadrats were surveyed in each of the two alcoves with four to six quadrats per 
transect. Quadrats were spaced a uniform distance apart within each transect (see Figure 
5). Each quadrat was divided into four quarters, and the center was placed on the pre-
established location along the transect1. The quadrat name (T1-5, T1-12, etc.) also 
identifies its center point along the transect line (Figure 5).  
 

 
Figure 5. Schematic of alcove transect and quadrat set up and quadrat center point for each 

transect. Each quadrat center point is also the total distance (ft) from the start of the 
transect, and it is the quadrat ID. For example, the first quadrat along Transect 1 has 
its center point 5 ft from the start-end rebar, and it is labeled T1-5. 

                                                        
1 Center points were not definitively established in Year 1. Transects 1, 3, and 4 had their first quadrat center 
point at 5 ft, but Transect 2 began at 3 ft; Transect 2 now also begins at 5 ft. 
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The quadrats used in Year 1 were 1 m2. However, because transects used in this study, as 
well as the distances between quadrats, are measured in standard units, the quadrat size in 
Year 2 was changed to 3 ft2. 
 
To survey each transect, a measuring tape was run between the two end points, and the 
quadrat was placed on its pre-determined location along the transect (Figure 6). Water 
depth was measured at each quadrat center point using a pre-marked wood stick. For each 
quarter quadrat, the Daubenmire cover class (0 percent, 1-5 percent, 5-25 percent, 25-50 
percent, 50-75 percent, 75-95 percent, 95-100 percent; Daubenmire 1959) was estimated 
for each emergent species. The midpoint of these cover classes was averaged to estimate 
the total cover for each species within each 3ft2 quadrat (for example, the midpoint of the 
1-5 percent cover class would be 3 percent). See Appendix D for the data sheet used to 
record alcove emergent quadrat data. 
 

 
Figure 6. Measuring emergent vegetation using quadrats along a transect. 
 

2.3 Photo Points 
Nineteen photo points were established in January 2015 (Figure 7). Panoramic photos 
were shot from each photo point on September 13, 2016. These Year 2 photos are found in 
Appendix F. 
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Figure 7. Photo point locations. 
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3.0 VEGETATION MONITORING RESULTS 
WLR Division staff conducted vegetation monitoring on September 15 and 20, 2016, for the 
riparian transects and September 27, 2016, for the alcove quadrats2. The following sections 
present the monitoring results. 

3.1 Riparian Vegetation Survival/Mortality 
Plant survival is generally defined as the percentage of live plants at a specified point in 
time relative to the total number of plants installed. Similarly, mortality is calculated based 
on the number of plants that died after a defined time period. Survival was calculated for 
Year 1 monitoring (see King County 2015b). However, following completion of Year 1 
vegetation monitoring surveys, additional plants were installed in areas that experienced 
plant mortality. Addition of new plants after the initial monitoring effort (Year 1) 
confounds calculating a precise estimate of survival, because in Year 2 it was not 
discernable which living plants were from the original planting and which were newly 
added. Furthermore, by Year 2, it is probable that many of the plants that died following 
the Year 1 monitoring were no longer present and therefore could not be counted. A third 
confounding factor impacting the ability to precisely calculate survival was the reed 
canarygrass, which was present in all transects. It is almost certain that some plants, both 
live and dead, were not counted because they were hidden or crushed beneath reed 
canarygrass. Although efforts were made to comb through the reed canarygrass while 
walking the transect lines to try to be as thorough as possible. Finally, because only the 
transect end-points are permanent, and the transect line itself must be re-established every 
year, it is possible the exact transect line was not monitored in Year 2. This variability 
would likely result in different total counts, even without the other confounding factors.  
 
Despite these issues, we can still calculate survival based upon our observations to provide 
a generally good estimate of survival and mortality, especially if we compare Year 1 and 
Year 2 results. Table 1 provides an overview of Year 2 plant survival monitoring results. 
 
Table 1. Results from 18 belt transects, each 100 ft x 6 ft. 

Parameter Alive Dead Total 
# Plants 

Percent alive 
observed 

Total Plants (Sum all transects) 1132 144 1276 88.7% 
Avg/Transect 62.9 9 70.9 83.5% 
Min/Transect 12 1 20 56.1% 
Max/Transect 114 21 117 100% 

 
Table 2 presents survival information by transect and shows survival relative to Year 1. It 
is noteworthy that transects B and F had the lowest percentage of live plants (59.6 and 

                                                        
2 Jen Vanderhoof conducted the sampling on all three sampling dates and was assisted by the following staff 
on each date: 9/15 and 9/27 Liora Llewellyn; 9/20 Stephanie Eckard. 
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56.1, respectively). These findings mirror the results in Year 1, where transects B had F had 
57.1 and 62.1 percent survival, respectively. Relative to Year 1, survival observed in some 
transects in Year 2 decreased (transects E, G, and J) (Table 2). Relative to Year 1 the percent 
of live plants observed in Year 2 was higher for Transect A; however, fewer living plants 
were observed in Year 2. This decrease in total count suggests plants were missed, likely 
because of the overgrowth of reed canarygrass – but whether they were alive or dead 
under the reed canarygrass is not known. 
 
Table 2. Year 2 survival results compared to Year 1 (change from Year 1 is shown in 

parentheses). 

Transect Alive Dead Total # plants Survival 
A 44 (-2) 7 (-5) 51 (-7) 86.3% (+7) 
B 31 (+1) 21 (-3) 52 (-4) 59.6% (+2.5) 
C 43 (-16) 12 (-2) 55 (-18) 78.2% (-2.6) 
D 52 (-5) 7 (-1) 59 (-6) 88.1% (+0.4) 
E 35 (-19) 9 (+5) 44 (-14) 79.5% (-13.6) 
F 23 (+5) 18 (+7) 41 (+12) 56.1% (-6) 
G 49 (-17) 8 (+6) 57 (-11) 86.0% (-11.1) 
H 29 (-16) 8 (--) 37 (-16) 78.4% (-6.5) 
I 12 (-49) 8 (+4) 20 (-45) 60.0% (-33.8) 
J 23 (-28) 13 (+3) 36 (-25) 63.9% (-19.7) 
K 99 (+2) 0 (-2) 99 (--) 100.0% (+2) 
L 114 (+8) 3 (+2) 117 (+10) 97.4% (-1.7) 
M 85 (+6) 13 (+12) 98 (+18) 86.7% (-12.1) 
N 102 (+13) 0 (-3) 102 (+10) 100.0% (+3.3) 
O 92 (-1) 6 (-2) 98 (-3) 93.9% (+1.8) 
P 97 (-6) 6 (-3) 103 (-9) 94.2% (+2.2) 
Q 91 (+5) 4 (+4) 95 (+9) 95.8% (-4.2) 

LMC 111 (+57) 1 (+1) 112 (+58) 99.1% (-0.9) 
 
Table 3 lists all species observed during the belt transect surveys that were installed for 
project mitigation. It also includes plants that were installed but could not be identified. 
 
Percent survival was 90 to 100 percent for several species, including tree species Oregon 
ash, Shore Pine, red-osier dogwood, red alder, and Pacific willow, and shrub species 
salmonberry, Nootka rose, snowberry, vine maple, twinberry, and Sitka willow. Black 
cottonwood, western redcedar and Sitka spruce had some of the lowest survival rates (25-
52.8 percent). However, many stakes could not be identified to species (12 live and 62 
dead). It is likely that the unidentified stakes were a mix of willow and cottonwood and 
could, therefore, affect the estimated survival for these species. It is also important to note 
that the total numbers Western redcedar and Sitka spruce were low; therefore, a small 
change in the number of live plants observed can have a large influence on the survival 
rate.  
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Table 3. Number alive versus dead for all installed plants observed. Results are ranked from 
most to least total number of plants observed. 

Species Alive Dead Total 
# Plants 

Percent alive 
observed 

Pacific Willow 506 40 546 92.7% 
Sitka Willow 251 11 262 95.8% 
Red-osier Dogwood 191 5 196 97.4% 
Red Alder 56 2 58 96.6% 
Oregon Ash 36 0 36 100.0% 
Black Cottonwood 19 17 36 52.8% 
Thin-stake Unid.* 1 35 36 2.8% 
Beaver-chewed stub 11 16 27 40.7% 
Salmonberry 15 0 15 100.0% 
Juncus effusus 10 0 10 100.0% 
Willow sp. 7 2 9 77.8% 
Thick-stake Unid.* 0 9 9 0.0% 
Nootka Rose 7 0 7 100.0% 
Snowberry 6 0 6 100.0% 
Sword fern 4 0 4 100.0% 
Vine Maple 4 0 4 100.0% 
Western Redcedar 1 3 4 25.0% 
Sitka Spruce 1 2 3 33.3% 
Sedge (Carex sp.) 3 0 3 100.0% 
Shore Pine 2 0 2 100.0% 
Unknown sp. 0 2 2 0.0% 
Twinberry 1 0 1 100.0% 

Total 1132 144 1276 88.7% 
*Some stakes could not be identified to species; however, because of differences in width, it seemed likely they were 
different species and were therefore grouped separately.  
 
Comparing results, particularly number of plants, between Year 1 and Year 2 may provide 
some insight into the complexity of tracking survival over several years. For example, in 
Year 1 a total of 732 Pacific willow were counted, but in Year 2 only 546 were counted. 
However, although the difference in live Pacific willow between years was 186, only 40 
dead plants were counted in Year 2. Assuming some of the dead willow from Year 1 were 
replaced, the number of live Pacific willow would be expected to be similar if not greater in 
Year 2.  
 
In Year 1, total counts of willow and cottonwood stakes were likely the more accurate (see 
King County 2015b) than Year 2 counts because beaver had not yet impacted them.  But by 
the time Year 2 monitoring took place, beaver had chewed off many of the stakes. The total 
number of cottonwood in Year 1 (47) was higher than the total number in Year 2 (36). It is 
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probable that some of the “beaver-chewed stubs” that could not be identified were 
cottonwoods. Most likely many of the stubs account for some of the “missing” willows. 
 
A total of 21 live and 21 dead beaver-cut plants were counted (42 plants total, which would 
account for 3.3 percent of all plants counted). These 42 plants include the beaver-chewed 
stubs identified in Table 2, in addition to other species impacted by beavers (Table 4). The 
27 unidentified stubs were often found by stepping on them or tripping over them because 
they were chewed down so close to the ground. The remaining beaver-cut plants were still 
intact enough that they could be identified (or at least grouped with other similar 
unidentified species, in the case of “Thin-stake Unid.”). It is unknown if beavers killed a 
significant number of plants that were not accounted for because they were missed during 
the surveys. However, at least two piles of beaver sticks were observed. Because these piles 
appeared to be beaver caches they were not counted; it is assumed the beavers had cached 
them from an area larger than the transect where the piles were observed (Transect I). 
 
Table 4. Beaver-cut plants observed in Year 2. 

Species Alive Dead Total 
# Plants 

Pacific Willow 6 0 6 
Sitka Willow 2 1 3 
Thin-stake Unid.* 1 4 5 
Beaver-chewed stub 11 16 27 
Willow sp. 1 0 1 

Total 21 21 42 
 

3.2 Riparian Area Invasive Species Cover  
Invasive species cover was estimated based on line-intercept results at each transect. 
Seven non-regulated noxious weeds were observed on the project site (Table 5). Control of 
these weeds in King County is recommended but not required.   
 
Table 5. Non-regulated noxious weeds observed. 

Common Name Scientific Name State Class 

Reed canarygrass Phalaris arundinacea C 

Himalayan blackberry Rubus armeniacus C 
Evergreen blackberry Rubus lacineatus C 
Scotch broom Cystisus scoparius B 
Purple loosestrife Lythrum salicaria B 
Thistle sp.* Cirsium sp. C 
Spotted jewelweed Impatiens capensis --** 

*Cirsium vulgare and c. arvense are both Class C noxious weeds; however, the thistle plants observed were not identified 
to species. 
**Spotted jewelweed, Impatiens capensis, is a King County weed of concern but has no state status. 
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Reed canarygrass is by far the most prevalent invasive species across the project site and 
was observed in each transect, with an average cover of 95.2 percent (Table 6). However, 
percent cover of reed canarygrass in LMC was only 18.1 percent; if that outlier is removed, 
reed canarygrass coverage everywhere else averages 99.8 percent. Blackberry was more 
prevalent in Year 2 than in Year 1: in Year 1, Himalayan blackberry was the only species 
observed and was observed at only two transects; in Year 2, Himalayan blackberry was 
observed in three transects and evergreen blackberry was observed in one transect.  
 
Table 6. Summary of invasive species cover as determined using line-intercept. Means are 

reported for the entire study area*. 

Common Name Transects where 
observed 

Cover (%)  
Mean Min Max 

Reed canarygrass 18 (All) 95.2 18.1 100 

Himalayan blackberry 3 (B, O, LMC) 3.86 0 61.9 
Evergreen blackberry 1 (B) 0.06 0 1.1 

Scotch broom 1 (F) 0.41 0 7.3 

Purple loosestrife 1 (L) 0.01 0 0.1 

Thistle sp. 1 (F) 0.97 0 17.4 

Spotted jewelweed 2 (M,O) 0.31 0 4.4 
* The Year 1 report only documents the average of only transects where the invasive species was observed. 
Therefore, Year 2 numbers are not comparable with those from Year 1. 
 
Evergreen blackberry, Scotch broom, purple loosestrife, and thistle were each observed at 
one transect. Thistle in transect F increased from 5.6 percent cover in Year 1 to 17.4 
percent in Year 2. Results for each species by transect are presented in Table 7. 
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Table 7. Invasive species results by species for 18 transects. 

Common Name Transect Cover in 
transect 

Himalayan blackberry 
B 61.9% 

O 5.5% 

LMC 2.1% 

Reed canarygrass 

A 100.0% 

B 100.0% 

C 100.0% 

D 100.0% 

E 100.0% 

F 95.8% 

G 100.0% 

H 100.0% 

I 100.0% 

J 100.0% 

K 100.0% 

L 100.0% 

M 100.0% 

N 100.0% 

O 100.0% 

P 100.0% 

Q 100.0% 

LMC 18.1% 

Scotch broom F 7.3% 

Thistle sp. F 17.4% 

Evergreen blackberry B 1.1% 

Purple loosestrife L 0.1% 

Spotted jewelweed 
M 1.1% 

O 4.4% 
 

3.3 Emergent Vegetation (Alcoves) 
Several native emergent species were planted in the two alcoves west of 148th Ave NE. 
Cover of the sedge, spikerush, and bulrush species that were planted averaged less than 3 
percent across all quadrats (Table 8). These numbers are lower than observations in Year 
1, where the percent cover ranged between 3 and 10 percent. 
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Table 8. Emergent vegetation results from 20 alcove quadrats.  

Species # quadrats observed 
in out of 20 

Quadrat Cover (%) 

Mean Min Max 

Sawbeak sedge  6 0.7 0.0 5.0 
Common spikerush  5 2.1 0.0 17.5 
Hardstem bulrush 8 2.7 0.0 13.8 
Narrow-leaved bur-reed* 8 1.6 0.0 8.8 
Reed canarygrass 18 24.3 0.0 97.5 
Grass sp. 2 0.6 0.0 0.6 

*Sparganium angustifolium 
 
Red-osier dogwood was observed in five quadrats3 in Year 1 but not observed at all in Year 
2. It is possible that beaver or deer ate them – in Year 1 it was noted that some of the 
dogwood (along with willow) were being eaten by beaver. However, dogwood was 
observed intact in Year 2 close to the outer edges within the alcoves but not in the 
transects. It is also possible that changes in water levels killed them. 
 
Narrow-leaved bur-reed, a native aquatic perennial, was not reported at all in Year 1 but 
was observed in eight quadrats in Year 2. 
 
Reed canarygrass was the primary invasive species observed in the alcoves, although it was 
less common in the emergent transects than in the terrestrial transects; it ranged from 0 to 
97.5 percent cover in the alcove quadrats. The only other non-native species observed in 
the quadrats were unidentified grass species. 
 
See Appendix E for results from individual quadrats.  
 
 
 

                                                        
3 T2-9, T2-27, T3-5, T4-5, and T4-34. 
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4.0 PERFORMANCE MEASURES AND 
RECOMMENDATIONS 

 

Year 2 performance standards for the native planting mitigation developed in the 
monitoring plan (King County 2015a) include the following: 
 

• Vegetative Cover4, Standards 1A, 2A: no plant mortality. Any dead plants are to be 
replaced. 

• Invasive Vegetation 
o Standards 1E, 2E: no regulated noxious weeds in the mitigation site; any 

discovered are to be treated according to currently established standards. 
o Standards 1F, 2F: the percentage of area covered by non-regulated invasive 

weeds is not to exceed 10 percent except for reed canarygrass. 

4.1 Vegetative cover 
Standards 1A and 2A for no plant mortality in year 2 were not met; on average, survival of 
installed native plantings was 88.7 percent across the project site.  

4.1.1 Standard 1A 
Standard 1A is intended to measure the enhancement of approximately 3 acres of riverine 
wetland on the west side of 148th Avenue SE. In this area, 83 of 349 observed plants were 
dead (73.8 percent survival). 

4.1.2 Standard 2A 
Standard 1B is intended to measure the enhancement of the 6- to 15-foot wide buffer of 
native vegetation planted along both banks of May Creek throughout the project limits 
(approximately 2,900 linear feet) east of 148th Avenue SE. In this area, 61 out of 927 plants 
were dead (91.3 percent). 

4.1.3 Recommendations for vegetative cover 
The performance standards dictate that dead plants will be replaced. The dead plant stakes 
were sometimes otherwise fully intact; presumably these plants died because of poor soil 
or hydrologic site conditions (not from animal browse). In these cases, it may be necessary 
to modify the plant species composition to align it better with site-specific conditions to 
maximize future survivorship. Additionally, many of the dead plants were beaver-chewed 
or possibly browsed by deer. Because both animal species are present in the area, and 
beavers are actively using the new plantings as a food source, some level of plant mortality 
by beavers is unavoidable. Increasing the number of supplemental plants may be one 
                                                        
4 Vegetative cover performance standards are based on survivorship/mortality in years 1 and 2, and then on 
percent cover in subsequent years. 
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solution. Another solution may be changing the planting composition to species beavers do 
not favor. Such species may include Sitka spruce and Oregon ash. 
 

4.2 Invasive vegetation 
There are two sets of performance standards for invasive vegetation species: regulated 
(Standards 1E and 2E) and control of non-regulated species (Standards 1F and 2F). 

4.2.1 Standard 1E 
Standard 1E is intended to measure the presence of regulated noxious weeds in the 
approximately 3 acres of riverine wetland on the west side of 148th Avenue SE. In this area, 
no regulated noxious weeds were observed during Year 2 monitoring, so performance 
standard 1E was met in Year 2. 

4.2.2 Standard 2E 
Standard 1B is intended to measure the presence of regulated noxious weeds in the 6- to 
15-foot wide buffer of native vegetation planted along both banks of May Creek throughout 
the project limits east of 148th Avenue SE. In Year 1, tansy ragwort was found in the area 
(but not along a transect) and was subsequently removed. It was not seen in Year 2. In this 
area, no regulated noxious weeds were observed during Year 2 monitoring, so performance 
standard 2E was met in Year 2. 

4.2.3 Standard 1F 
Standard 1E is intended to measure the coverage of non-regulated noxious weeds in the 
approximately 3 acres of riverine wetland on the west side of 148th Avenue SE. The 
percentage of area covered by non-regulated invasive weeds should not exceed 10 percent 
through the monitoring period except for reed canarygrass. In Year 2, this performance 
standard was met. 

4.2.4 Standard 2F 
Standard 1B is intended to measure the coverage of non-regulated noxious weeds in the 6- 
to 15-foot wide buffer of native vegetation planted along both banks of May Creek 
throughout the project limits east of 148th Avenue SE. The percentage of area covered by 
non-regulated invasive weeds should not exceed 10 percent throughout the monitoring 
period except for reed canarygrass. In Year 2, this performance standard was met. 
 
It should be noted that the invasive species cover reported in Table 4 in the Year 1 report 
(King County 2015b) was calculated in error and this error directly impacted the 
performance standard. Average reported cover for Himalayan blackberry was 26.4 percent; 
however, that was the average for only the two transects in which it was found. The 
average for the entire study area would actually have been 2.9 percent, which is below the 
10 percent threshold to meet this performance standard. 
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4.2.5 Recommendations for invasive vegetation 
Although the performance standards were met, Himalayan and evergreen blackberry were 
found in relatively high density in Transect B. In this area, and anywhere else it occurs (it 
was also detected in Transects O and LMC), blackberry should be removed to prevent its 
spread. Manual hand pulling and root grubbing along with herbicide applications may 
prove to be the most successful while minimizing disturbance of the native vegetation 
plantings (King County Noxious Weed Control Program 2014a).  
 
Similarly, thistle was found in relatively high concentration in Transect F and should be 
pulled or cut after they bolt but before they flower (King County Noxious Weed Control 
Program 2014b). For best effectiveness, thistle should be cut about an inch below the soil 
surface to stop the plant from re-sprouting (King County Noxious Weed Control Program 
2014b). Scotch broom is also present in Transect F and the surrounding area and should be 
treated according to currently established standards.  
 
Reed canarygrass cover is very high, averaging approximately 95 percent across the project 
site. As native vegetation becomes established it should help shade the reed canarygrass 
and decrease its dominance across the site. However, until that occurs, reed canarygrass 
should regularly be stomped down around native plantings to keep them from being 
shaded out. 
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Appendix A: Suggested Gear & Equipment 
May Creek Vegetation Monitoring Gear Check List 

 
Vegetation monitoring gear 

• PVC quadrat 
• Wood measuring stick for water depth marked at 0.1 ft increments 
• Flagging and Sharpies 
• Clip board, pencils, sharpies 
• Data sheets, field book 
• 100’ Measuring tape with decimal feet 
• Maps of transect locations & photo point locations + relevant notes 
• Field vest 
• Camera 
• Metal detector (marginally useful and only worthwhile if all flagging has 

disappeared from previous year) 
• GPS – charged and/or with extra batteries – or smart phone with GPS capabilities 
• Plant ID books  
• Directions to site 
• Contact info for landowners and Don Finney  

 
Additional recommended gear 

• Rain gear, warm layers 
• Gloves 
• Boots – hip for alcoves, knee for near alcoves, hiking for elsewhere 
• Rain pants – wet grasses in morning 
• Water, lunch, snacks 
• Car keys 
• PA09 equipment room keys 
• Hat, sunglasses 
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Appendix B: Belt Transect Data Sheet 
Belt Transect Data Form: Survivorship 

(Tally # within 3’ of transect on each side; only count if plant is rooted in the zone) 
 
Name(s):      Sampling Date: ___________ Weather: 
_________________________________ 
 
Project:      Transect Size: 100 feet x 6 feet (3’ each side) 
 

 

Transect Species Alive Dead Pre-existing Observations 
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Appendix C: Line Intercept Data Sheet 
Line Intercept: Percent Cover 

 
Name(s):       Sampling Date:      
 
Project Name:       Transect Length: 100 feet   
 
Transec

t 
Specie

s 
Begin 

(Distance
) 

End 
(Distance

) 

 Transec
t 

Specie
s 

Begin 
(Distance

) 

End 
(Distance

)          
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Appendix D: Quadrat Data Sheet 
Quadrat: Percent Cover Emergent Vegetation 

 
Name(s):       Sampling Date:    
  
 
Project Name:       Quadrat Size: 1 yd2    
 

  

Transect description:  
(approximate location and spacing of quadrats) 

 
Quadrat Species 1 2 3 4 Total 

 
 
Water depth 
@ center: 

Scirpus acutus (Hardstem bulrush)      
Eleocharis palustris (common spikerush)      
Carex stipata (sawbeak sedge)      
Phalaris arundinacea (Reed canarygrass)      
large woody debris (LWD)      
Open water      
      

 
Quadrat Species 1 2 3 4 Total 

 
 
Water depth 
@ center: 

Scirpus acutus (Hardstem bulrush)      
Eleocharis palustris (common spikerush)      
Carex stipata (sawbeak sedge)      
Phalaris arundinacea (Reed canarygrass)      
large woody debris (LWD)      
Open water      
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Appendix E: Quadrat Results for Alcove 
Emergent Vegetation 

 
Table F-1. Average percent cover of emergent vegetation in alcoves by quadrat. 
Quadrat Species Avg. Cover (%) 
T1-5 Sawbeak sedge 0.0 

Common spikerush 5.6 
Reed canarygrass 91.3 
Hardstem bulrush 0.0 
Narrow-leaved bur-reed 1.3 

T1-12 Sawbeak sedge 0.0 
Common spikerush 13.8 
Reed canarygrass 5.6 
Hardstem bulrush 13.8 

T1-19 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 5.6 
Hardstem bulrush 11.3 
Grass sp. 0.6 
Narrow-leaved bur-reed 8.8 

T1-26 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 11.3 
Hardstem bulrush 8.8 
Narrow-leaved bur-reed 2.5 
Grass sp. 0.6 

T1-33 Sawbeak sedge 0.0 
Common spikerush 17.5 
Reed canarygrass 53.1 
Hardstem bulrush 0.0 

T2-5 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 5.6 
Hardstem bulrush 0.0 
Narrow-leaved bur-reed 5.6 

T2-11 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 2.5 
Hardstem bulrush 0.0 
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Quadrat Species Avg. Cover (%) 
Narrow-leaved bur-reed 5.6 

T2-17 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 17.5 
Hardstem bulrush 0.0 
Narrow-leaved bur-reed 0.6 

T2-23 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 23.1 
Hardstem bulrush 0.0 
Narrow-leaved bur-reed 5.0 

T2-29 Sawbeak sedge 0.0 
Common spikerush 1.3 
Reed canarygrass 73.1 
Hardstem bulrush 0.0 
Narrow-leaved bur-reed 8.1 

T3-5 Sawbeak sedge 1.3 
Common spikerush 0.0 
Reed canarygrass 0.0 
Hardstem bulrush 0.0 

T3-12 Sawbeak sedge 5.0 
Common spikerush 0.0 
Reed canarygrass 5.6 
Hardstem bulrush 0.6 

T3-19 Sawbeak sedge 0.6 
Common spikerush 0.0 
Reed canarygrass 5.6 
Hardstem bulrush 0.6 

T3-26 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 0.0 
Hardstem bulrush 0.0 

T3-33 Sawbeak sedge 4.4 
Common spikerush 0.0 
Reed canarygrass 20.0 
Hardstem bulrush 0.0 

T3-40 Sawbeak sedge 1.3 
Common spikerush 0.0 
Reed canarygrass 1.9 
Hardstem bulrush 2.5 
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Quadrat Species Avg. Cover (%) 
T4-5 Sawbeak sedge 0.6 

Common spikerush 0.0 
Reed canarygrass 1.3 
Hardstem bulrush 11.3 

T4-15 Sawbeak sedge 0.0 
Common spikerush 3.8 
Reed canarygrass 8.8 
Hardstem bulrush 5.0 

T4-25 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 97.5 
Hardstem bulrush 0.0 

T4-34 Sawbeak sedge 0.0 
Common spikerush 0.0 
Reed canarygrass 55.6 
Hardstem bulrush 0.0 
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Appendix F: Panoramic Photos 
 

The 19 photopoints (PP) were established January 29, 2015. Year 2 panoramic photos were all taken September 13, 2016. 

 
PP 1: Looking SW from 148th Ave SE 

 

 
 

9/13/16
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PP 2: Looking west from 148th Ave SE bridge over May Creek 
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PP 3: Looking east from 148th Ave SE bridge over May Creek 
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PP 4: Looking NW from 148th Ave SE 
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PP 5: Looking north from west side of 148th Ave SE, south of May Creek 
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PP 6: Looking NE from SW corner of project 
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PP 7a: Looking north towards west (downstream) alcove 
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PP 7b: Looking north towards west (downstream) alcove 
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PP 8: Looking north towards east (upstream) alcove 
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PP 9: Looking south-SW along Long Marsh Creek 
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PP 10: Looking north along Long Marsh Creek 
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PP 11: Looking north along Long Marsh Creek 
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PP 12A: Looking west (downstream) from Gambini bridge 
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PP 12B: Looking east (upstream) from Gambini bridge 
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PP 13a: Looking NW (downstream) from east end of project 
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PP 13b: Looking SE (upstream) from east end of project   
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PP 14: Looking north from south side of creek 
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PP 15: Looking north from south side of creek 
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(may not be shot from the correct location) 
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PP 16: Looking north at Long Marsh Creek mouth 
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PP 17: Looking north from south side of creek 
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PP 18a: Looking north towards east (upstream) alcove 
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PP 18B: Looking north from east alcove snag 
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PP 19: Looking south from west alcove snag 
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