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Appendix V¢ Riparian Habitat Summary Data

Legacy
FREMP Confidence Understory  Understory: Understory Understory
Year of Area sampled area Unit of in Unit of Riprap Overstory: Overstory % Overstory % Total % Relative % Relative% Relative%

Site ID Compensation (sgm) goal Measure Measure Manicured Adjacent Land Use  Pots stems/ha Native Exotic cover cover Native cover Exotic cover Invasive
01-008 2002 1044.7 996 sgm H N Light industrial N 153 100 0 100 91 1 8
02-006 1997 200.0 138 sgm H N Park N 100 100 0 100 67 0 40
02-007-A 1993 35.0 175/3 UNK N/A N residential Y 2001 86 14 77 92 4 4
04-001 1990 617.9 105 m M N Gold course N 146 66 34 100 97 1

04-005 2007 36.0 3600 UNK N/A N residential Y 0 N/A N/A 100 100 0 0
05-003 2000 350.1 274 sgm L N urban N 57 100 0 100 44 0 59
05-004 1999 963.2 624 sgm L N urban N 0 N/A N/A 100 36 0 65
09013 1997 368.0 325 sgm L N under development Y 870 100 0 39 88 0 12
09-015 2000 897.6 170 m M N agricultural N 245 100 0 72 98 0 2
10-002-B 1979 637.0 0 UNK N/A N light industrial N 235 100 0 61 98 0 2
10-004 1997 141.5 30 m M N Light industrial N 3251 93 7 18 46 0 46
10-006 1997 728.0 420 sgm M N condo N 0 0 0 83 8 2 90
11-007 1991 3270.0 270 m H N light industrial N 662 84 6 96 13 1 87
11-013 2004 382.4 200 sgm M Y residential N 157 67 33 63 90 9 1
13-005 1997 1570.7 7136 sgm L Y residential N 178 25 75 78 70 28 2
13010 1998 452.2 210 sgm H N railway N 22 99 1 99 86 0 14
13-012B 2001 5741.9 5260 sgm H N park N 235 100 0 100 33 17 50
15-003A 2010 1300.0 1293 sgm H N urban N 1733 100 0 10 84 0 16
15-003B 2010 8115.8 8019 sgm H N industrial/rural N 16840 100 0 20 93 0 6
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Figurel. Locations of FREMP compensation marshes surveye@clolyer 2015. Large scale map features (e.g. precise locations, site boundaries, vegetation
communities) caibe viewed on the FREMBPEAP Atlas online, under the 2015 Field Data map: latyiey/www.cmnbc.ca/atlas gallery/fremghieaphabitat-atlas
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Site# 01003-A
CPR# 88102105

Background

501 sgm ofunvegetated intertidal mudflat wertost as a resulbf foreshore filling in 199INotes from 1996 state that

compensation marsh benches were constructed, however no vegetation had been planted. Maloni¢ation was
SEA&GAY T

y2GSRX

Description

The gte consists ofin embayedinvegetated mudflatwhich gradually slopes from backshore to intertiddarsh

o dzii

LI F y i

ANRPSGK ¢Fa RSAONROGSR
remedial action was undertaken, as there was no legally binding agreement between the proponent and DFO. Habitat
compenséion goal = 627 sqm of marsh habitat.

a

backshorasarmoured by a riprap slope, and there is no evidence of armouring along thehfare The mudflat is only

visibleat low tide.Pilingsare presentalong the foreshoref the site(see photos). The ripp slope above the site is

vegetated bya mixture of native,ornamental exoticand invasive species, including invadeldlejadavidii Tanacetum
vulgare andRubus ameniacus The site was described in 1996 as unplanted marsh habitat, and vegetation has yet to
colonize decades later, likely dueaacombination otrosion and low site elevation.

Morphological Features
Marsh habftiat consists of an unvegetatedud/sand flat Site appears to be eroded, as substrate is sandy with little to no
fine particles. Erosion is likely from boat wake and high flow events.

Impacts & Stressors
None (no created habitat exists).

Wildlife Sightigs/Evidence

None (no created habitat exists).

Adjacent Land Use

Residentialevelopmentwith BC Parkway trail at top of dikRl), Fraser RivéMorth Arm(S) and train trestle (E).

Threatened Plant Species (Provincial/Federal)

None (no vegetatiopresent).

Invasive Species

None (no vegetation present).

Community Descriptions
% of | % Unvegetated | % Log | Wetland
Area | Total Ground, Debris, | Indicator
Community | (m2?) | Area Cl1(95%) Cl (95%)| Status n Description
1 100.0 | 1000 100.0 None n/a n/a | Unvegetated mud/sandflat

60

WYa L NE



Dominant Species

Wetland Mean Relative
Origin Indicator | Absolute Dominance
Community | Common Name | Scientific Name (N/T/EN) Status % Cover | CI (95%) n (%)
None n/a
Compensation Success
Criterion Target Actual Success | Description
Percent| Percent
1. Proportion of Target 100.0* 27.6% Poor This site fails to fulfill tharearequirements of thehabitat
Habitat Established compensation goals. The paired site{d13-B) contains 173
(% of area goal) sgm of functioning marsh accounting for the 28% successfu
establishment of targehabitat for the entire site ID.His site
(01-003-A) fails to contain any functioning habitat.
2. Proportion/Relative % 72.2 0.0 Poor No functioningmarshhabitat, with no marsh vegetation
Cover Native Species present

(1 Low- 5 High)

Recommendations
Mitigation
Impact Priority Rank | Action Required Comments

No vegetation

5

Create new habitat

Currently this embayment has potential for approximately 1
sgm of marsh habitat. However, thurrentbench would
have to be(1)raised as its current elevation is too low to
sustain marsh vegetatioand (2) armoured, as wave and
current erosion appears problematic locally.

Monitoring

Impact Priority Rank | Action Required Comments
(1 Low- 5 High)

None
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Site# 01003B
CPR# 881R105

501 sgm of unvegetated intertidal mudflat were lost as a result of foreshore filling in 1991. Notes from 1996 state that
compensation marsh benches werenstructed, however no vegetation had been planted. Natural colonization was
y2iSRE odzi SEAaGAY3 LI I yd INRSGK 61Fa RSAONROSR Fa WaLI NE
remedial action was undertaken, as there was no legallyibqndgreement between the proponent and DFO. Habitat
compensation goal = 627 sgm of marsh habitat.

Site is a 248 sgm embayed marsh with an armoured riprap foreshore. The bac&bstiwsite is borderedy both
concrete walland riprap dikepoth supportingthe BC Parkway tra@lbove Public access is deterrellie toa metalfence
surroundingthe site. Log booms have been installed along the marsh foreshore, but are angled inwardly (perhaps
broken), likely offering little protection to the it

Currently 70% of the site is dominated by axdhigh marsh vegetatiortdrgethabitat), dominated byluncus balticys
Carex lyngbyei, Potentilla anseriaad Lycopusp. Low marsh habitat (Community 2) represents 14% of site area, and
occurs alonghe foreshore where soil loss and erosion is most prevalent. Community 2 is dominaladdus

articulatus, Hypericum scouleri, Crassula aquagicdLilaeopsis occidentali¥he remainder of the site is covered by log
debris, which has accumulated alorigetsite backshore.

Marsh productivity is being impacted by log debris and erosion. Log debris currently accounts for 16% of site area, and
will continue to reduce vegetative cover due to smothering and grounding unless addresssidnEs occurring alan

the riprap edge of the marsh, as well as within the unvegetated intertidal portion of the marsh, where a coarser substrate
is now exposed due to soil losshelog boom which is currently funneling wave energy into the center of the marsh due

to improper angling, is likely the primary cause of this soil loss. A lack of planting (and subsequent lack of soil binding by
roots) has likely also contributed to erosion of habitat.

Site is a flat marsh bench with exception to lower, eroded arBame erosion is occurring along tfeeeshoreedge of
the marsh, as well as within the unvegetated intertidal portiorthe centerof the marsh, where a coarser substrate is
now exposed duéo soil loss.

Log debris is a sifficant stressor to the backshore of the site, accountinglféfo of the siterea. The embayment shape,
and lack of functional log boom protection increase site susceptibility to further depositemex lyngbyeippears to be
reduced in height by waterfow! gram,.

Evidence of waterfowl graze in areagh more palatable species (e.@arexspp.).

Residentiablevelopmentwith BC Parkway trail at top of dikN), Fraser RivéMorth Arm(S) and train trestle (E).

None.
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Invasive Species

Three invasive species were sampled in target halitghrum salicarigPhalaris arundinaceandIris pseudacorys
totaling a mean % cover of 9.1-4/1.3.

Community Descriptions
% of % Log Wetland
Area | Total | % Unvegetated Debiris, Indicator

Community | (m2) | Area | Ground, C[95%)| CI (95%) Status n | Description
1 173.0| 69.8 4.3 +-9.3 1.3++;34 1.43 7 | Marsh habitat (target habitat)
2 36.0 | 145 72.7 ++14.2 None 1.21 3 | Vegetated mudflatlong foreshore
3 39.0 | 15.7 None 100 n/a n/a | Log debrisaccumulation zone. No

vegetative cover.
Dominant Species
Wetland Relative
Origin Indicator | Mean Absolute Cl Dominance

Community | Common Name Scientific Name (N/T/EN) Status % Cover (95%) | n (%)
1 Baltic rush Juncus balticus N 2 42.6 318 |7 30.3
1 Lyngbye's sedge Carex lyngbyei N 1 20.7 20.7 |7 221
1 common silverweed| Potentilla anserina N 1 11.7 54 |7 14.6
1 horehound Lycopusp. U 1 11.9 49 |7 12.6
2 jointed rush Juncus articulatus N 1 4.3 35 |3 22.9
2 western St. Johr¥s | Hypericunmscouleri N 2 3.7 35 |3 19.4

wort ssp.scouleri
2 pigmyweed Crassula aquatica N 1 3.5 37 |3 18.5
2 western lilaeopsis | Lilaeopsis N 1 3.7 36 |3 12.9
occidentalis

Origin Class Proportions (Based on % Cover in Target Habitat)
P

1.0%

m Botic mInvasive = Native (non-threatened)

Native (threatened) ® Unknown Origin
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Compensation Success

Cover Native Species

Criterion Target | Actual | Success| Description
Percent | Percent

1. Proportion of Target 100* 27.6% Poor Only 28% (178gm) of the initial goal is functioning as viable

Habitat Established marsh habitat. This can easily be increased to 34% (212 sqgm

(% of area goal) removing thebuildup of log debris and planting to native species
The paired site (0D03-A) currentlycontains no functioning
marsh habitat but an embayed marsh could be created to
increase total compensation ared o achieve the habitat
compensation goleof 627sgm, a total of 454 sgof marsh will
have to be restored or created.

2. Proportion/Relative % 72.8 76.0 Good | Invasive species only represent 8% of vegetative cover. Native

species represent a higher proportion of vegetative cover than
average oheighbouring reference sitcREFL1-001 and REB2-
001.

Recommendations

Habitat Success

Impact Priority Rank | Action Required Comments
(1 Low- 5 High)

Log Debris 5 Remove log debris andgmt | Approximately 16% of the site is covered in log debris wit
with native vegetation. the majority of it building umlong the backshore The
Consider replacing log boom| embayment shape of the site allows log debris to build up
structure to mitigate log and get stuck at the back of the site. A structure to migéga
debris. future buildup of log debris would be advisable.

Invasive Species 3 Controllris pseudacorus Iris pseudacorusccurs in small clumps and could be easily

controlled.
Low Target 5 Increase area of marsh Only 28% (173sqgm) of the initial goal is functioning as via

habitatthrough mitigation.

marsh habitat. This can @bsbe increased to 34% (212
sgm) by removing théuildup of log debris and planting to
native species. Planting of the vegetated mudflat is an
option, however, the vegetated mudflat may indicate othe
stressors preventing growth (such as waterfowl grazing,
elevation- too low, waveaction, hydrological processes);
therefore, planting this zone may have a higher chance of
failure.

Priority Rank
(1 Low- 5 High)

Action Required

Comments




Site# 01008
CPR# 0112F080

Intertidal mudflat habitat (4083 sgm) and subtidal riverbed (3124 sgm) was distutbedo sediment and groundwater
remediation worksCompensation habitat created in 2002 and planted in 2003. Habitat compensation goal = 996 sqm
riparian, 2161 sgm intertidal marsB62 sqm intertidal mudflat, and 199 sqm subtidal riverbed habitat created.

Site consists of a 22&ymintertidal marsh bencharmoured by a rigap berm foreshoreBackshore is bordered by riprap
dike, with ripariancompensatiorplantings aboe (see riparian file)Site drainage appears to be inhibited by tloegshore
riprap berm, which isslightly elevated above the margehind it As a resultthe marsh is generally saturated with pools
of standing wateipresent at all timesA log boomwaspresent in front of marsh.

Theentire site consists of marsh vegetation (target habitat), dominatedlgpha latifoliaand Juncus supiniformis
Invasive species, although present, only account for 8% of marsh vegetation. Habitat is functioningtwedih&gement
of invasiveTypha angustifolidgs recommended to ensure lortgrm success of site.

Foreshoreriprap bermis slightly higher than marshikely reducing drainage. As a result, standing water is distributed
throughout sie. No channels or significant depressiomsre observed

A low to moderate amount of log debris.

None.

Light industrial (NW), Fraser River North Arm (SE).

Two threatened species were sampliedtarget habitat Juncus oxymeri®lue-listed)and Eleochariparvula(blue-listed),
totaling a mean % cover of 0.8-4/.0.

Three invasive species were sampled in target hahitghrum salicariaTypha angustifoli@nd Phalaris arundinacea
totaling a mean % cover of 5.1-4.9. Typha angustifoligs confined to a single patch, where it is the dominant species.

% of | % Unvegetated % Log Wetland
Area | Total Ground, Debris, Indicator
Community (m?) Area Cl1(95%) Cl (95%) Status n Description
1 2269.8 | 1000 242+/-11.6 | 1.0++1.96 128 20 | Marsh habitat (target hbitat)
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Dominant Species

S

W Exctic W lInvasive ® Native (non-threatened)

Wetland Mean Relative
Origin Indicator | Absolute % Dominance
Community | Common Name | Scientific Name (N/T/EN) Status Cover Cl (95%) n (%)
1 common cattail Typha latifolia N 1 10.1 7.0 20 22.0
1 spreading rush Juncus supiniformis N 1 5.2 3.7 20 13.1
Origin Class Proportions (Based on % Cover in Fraigiédt)
( 11% 1.4%
n=20

Native (threatened) ® Unknown Origin

Compensation Success

Cover Native Species

Criterion Target | Actual | Success Description
Percent | Percent
1. Proportion of Target 100.0* | 1051% | Good | The site successfulfylfills the requirements of areeompensation
Habitat Established and is functioning well. The area of ftiooing target habitat
(% of area goal) (2270 san) exceedshie compensation goal of 2161rsq
2. Proportion/Relative % 72.8 85.5 Good | The majority of the vegetation at this site is native (§6%

exceeding theombinedaveragenative species dominance of
nearby reference habitatlREFL1-001 and REB2-001 The total
vegetation cover is only 75%; however lower total vegetation co
is natural in cattaidominated habitats

Recommendations

Impact Priority Rank | Action Required Comments
(1 Low- 5 High)
Invasive Specieg 5 EradicateTypha angustifolia Typha angustifolimccurs as a small, single patch, but is
while manageable dominant where it occurs (no other species are present
where lesser cattail occurs). At this stage it would be ea
to control this patch to prevent spread.
Impact Priority Rank | Action Required Comments
(1 Low- 5 High)
Log debris 2 Monitor Monitor log debris to ensure it does not increase and
impact vegetation growth.

66



67



Site# 02001
CPR# N/A

Creation of intertidal marsh and mudflat from dredged material in 1988. Shear and log boom installed as erosion
protection. Marsh was planted with vegetation salvaged from a tidaish on Lulu Island that was slated for
development. Vegetation was extracted in the form of large sods, which were cut if@0@ &0 x 10 x 10 cm plugs,
typically transplanted at 1.0 m intervals. Plug species incli@mEexyngbyej Sirpusvalidus and Typhalatifolia. After
three growing season, monitoring indicated that wake erosion had catlelabitat to recede 18 m, and a significant
sand berm had formedBy 1991, half of transplanted area did not sustain transplants, which may have beesutiefe
plug burial by shifting sands, anaerobid sonditions, and/or geese grazidabitat compensation goal = 15400 sgm
marsh and 27000 sgm mudflat habitat.

The site is a complex marsh 15685 sgm in &peroximately 60 m X 295 m), whichrrows to the west. Thbackshore

is borderedby ariprap dike, with a &ip of riparian vegetatiorabove. A channel drainirgystorm water culvert delineates

the east bounday of the site. There is no rigp armouring at the foreshore of the site. [Pés installation of a log boom

for erosion protect at the time of construction, no log boom was present at the time of this survey. A sand bar extends
nearly the length of the site along the foreshore edge of the makskegetated mudflat extends intthe marsh and

wraps around the sand bar at the east and west ends.

69% of the site is comprised of typicald to high marsh vegetation @munity 1), dominated b arex lyngbyei,
Agrostis capillaris, Equisetum fluviatiEndSchoenoplectus tabernaemtami. Avegetated mudfla{Community 2)
accounts for 19% of the sitand is most dominated by the aquatiallitriche stagnalis A vegetated sand bar
(Community 3) occupies the remaining 12% of site, and is sparsely vegetdtgthhym salicariaCarexyngbyej and
Juncus balticus.

Smothering of habitat by river sand aggradation, as well as foreshore erosion are likely the greatest threats to
compensation succeskog debris build up is moderate at this site, but is not signifigdimiting vegetaton growth. A
significant amount of Canada Geese were observed on the vegetated mudflat at low tid€@aesndlyngbyehroughout
the site displayed evidence of graze.

A vegetated sand bar @munity 3) extends nearly the lengtf the site along the foreshore boundargnd has been
present for several decadedt slopes moderately steeply from foreshore to top of sand bank and steeply drops off at
approximately 1 m high to the midigh marsh Qommunity 1). A vegetated mudfl§Gommunity 2) extends and wraps
into the site around the sand bar at the east and west ends. Marsh contains manysairadigechannels and
depressions.

Many Canada Geese observed using site. Graze impacts obsen&arex lyngbyendJuncuspp. Log debris build up
near baclof site, including a full dock float.

Killdeer on vegetated mudflat @muniy 2). Raccoon prints observe@ld posts being used by cavity nesting bird
(inactive at time is suryg, likely by swallows.Small fish in pooled areas wfarsh.

Industrial land use (N,BndFraser River North Arm with anchored barges (South).
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Threatened Plant Species (Provincial/Federal)

Two threatened species wesampled:Juncuoxymeris(blue-listed)and Eleocharis parvulébluelisted), totaling a mean
% cover of 0.22 +0.29. Lilaea scilloidefbluelisted) andBidens amplissim(blue-listed, SARAisted) were observed
incidentally.

Invasive Species
Four invasive species wesampled in target habitatCirsium arvensé.ythrum salicarigPhalaris arundinaceandIris

pseudacorugtotaling a mean % cover of 11.8-40.2 Lythrum salicarids primarily reponsible for the 12% mean cover.

Community Descriptions

% of | % Unvegetated] % Log | Wetland
Area | Total Ground, Debris, | Indicator
Community (m?) Area Cl1(95%) Cl (95%) | Status n Description
1 10824.3| 69.0 8.6 +£5.1 2.8 +F2.7 1.45 25 | Mid to high marsh (targetdbitat)
2 2976.3 | 19.0 88 +-7.4 None 1.00 11 | Vegetated mud flat
3 1884.4 | 12.0 79 +-12.0 None 1.20 10 | Partially vegetatedand bar

Dominant Species

Wetland Mean Relative
Origin Indicator | Absolute % (¢f] Dominance
Community | Common Name Scientific Name (N/T/EN) Status Cover (95%) | n (%)
1 Lyngbye's sedge Carex lyngbyei N 1 27.6 8.4 25 39.7
1 colonial bentgrass | Agrostis capillaris E 3 19.4 9.0 25 21.0
1 swamp horsetail Equisetum fluviatile N 1 10.5 5.6 25 12.6
1 soft-stemmed Schoenoplectus N 1 9.5 4.8 25 125
bulrush tabernaemontani
2 pond water Callitriche stagnalis E 1 8.0 7.0 11 83.0
starwort
3 purple loosestrife Lythrum salicaria | 1 6.0 4.0 10 48.0
3 Baltic rush Juncus balticus N 2 8.0 11.0 | 10 21.0
3 Lyngbye's sedge Carex lyngbyei N 1 3.0 2.0 10 15.0

Origin Class Proportio(Based on % Cover in Target Habitat)
p
0.2% 0.4%

m Exotic ®Invasive ® Native (non-threatened) = Native (threatened) ® Unknown Origin
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Criterion Target Actual | Success| Description
Percent | Percent

1. Target Habitat 1000 70.3 Fair Only 10,824 sgm (70% of initial goal) is functioning as migio

Established marshhabitat. The other habitats,dnmunity 2 (vegetated mudflat)

(% of area goal) and @mmunity 3 (sandbar) comprise the remainder. These other
habitats provide complexity to the site, but were not the target
habitats of the compensation project arghpearmore sisceptible to
invasive and exotic species.

2. Proportion/Relative 86.7 58.9 Fair 87% target based off average of references sites@HP1 and REF

% Cover Native 02-001. Relative % cover of native species was only 59%; howeve

Species out of 4 speas with relative dominance over 10% were native. Th
indicates that there is a lower diversity of native species and a gre
diversity of nonnative species.

Mitigation

Impact Priority Rank | Action Required Comments

(1 Low- 5 High)
Invasive Removdris pseudacorus Yellow iris is present in infrequent, small clumps that are sf
Species manageable Mitigate now or monitor to ensure it does not
spread.
Monitoring
Impact Priority Rank | Action Required Comments
(1 Low- 5 High)
Mudflat and Monitor mudflat and sandflat| Monitor mudflat and sandflat for expansion. If these habitg
Sandflat erosion/aggradation expand significantly mitigation efforts may be advisable.
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Site# 02002
CPR# 8808019

Compensation for habitat lost by foreshore construction for a dredged bikrsh created by filling on mudflat in 1989.

Site was planted wit2000Carexlyngbyeiand golfcup cutter plugs from upstream marshes along Lulu Island. Plugs were
planted at 0.5m intervals centrdo-centre. Site was also planted with 1830 sqcm sods dcirpusvalidusfrom a

downstream marsh along Lulu Island and planted at 0.75 m intervals along the eastern edge of the site. Both species were
placed at elevations equivaleti where they occur in natural marshes in region. No vegetation monitoring was

documented, though both species appeared to comprise > 90% of theitreplameas in 1993 observations

Site is a 596 sgm embayed marsh with an armoured rifvegshore Backshore bordered by ragp dike. No log boom
was present at time of survey. 100% of the site is comprised of marsh habitat (target habitat), domin&aitky
lyngbyei, Typha latifolia, Scirpus microcarprg] exotiaMyosotis scorpioidesSpeies are locally abundant due to
morphological heterogeneity, witf. latifoliadominating areas of poor drainage along backsh@arexspp. dominating
the foreshore, ands. microcarpusccupying elevated areas at the toe of the riprap dike.

Poorlydrained area of standing water along eastern backshore, dominatéd/plga latifolia Site is gradually sloped
from backshore to foreshore. A dendritic drainage channel borders the eastern boundary, draining east half of site.

Some evidace of waterfowl graze A moderate amount of log debris present.

Canadaeese

Log sorting facilitieéW) River Road and other industry (S), Fraser River North Arm (N).

Two threatened species were sampliedtarget habitat Juncus oxymeri®lue-listed)and Eleocharis parvulébluelisted),
totaling a mean % cover of 0.8-9.4.

Four invasive species were sampled in target hab@asium arvensd.ythrum salicarigPhalaris arundinaceand Iris
pseudacorustotaling a mean% cover of 5.3-8.4.

% of % Log Wetland
Area | Total % Unvegetated Debris, Indicator
Community | (m?) Area | Ground,Cl(95%) Cl (95%) Status n | Description
1 596.3| 1000 16.9 +£9.7 10.3 +/-8.8 1.25 15 | Marsh habitat (arget habitat)
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Dominant Species

Wetland Mean Relative
Origin Indicator | Absolute Cl Dominance
Community | Common Name Scientific Name (N/T/EN) Status % Cover| (95%) | n (%)
1 Lyngbye's sedge Carex lyngbyei N 1 13.2 9.4 | 15 22.6
1 common cattail Typha latifolia N 1 8.9 6.0 | 15 13.6
1 smalklowered bulrush | Scirpus microcarpus| N 1 9.3 6.4 | 15 12.3
1 Europearforgetme- Myosotis scorpioides E 2 5.5 24 |15 11.6
not

Origin Class Proportions (Based on % Cover in Target Habitat)
p

0.4%_

~

n=15
B Exotic ®lInvasive & Native (non-threatened) Native (threatened) = Unknown
- /
Compensation Success
Criterion Target | Actual Percent| Success Description
Percent
1. Proportion of Target 100.0 93.9% Good | 94% of target habitat area has been achievedeality, site
Habitat Established likely achieved 100%, however true site boundaries were
(% ofarea goal) difficult to discern in field.
2. Proportion/Relative % 86.7 76.4 Good | Relative % cover of native species is higher tnzrage of
Cover Native Species nearby reference siteREF05-001 and REB2-001
Vegetation is welestablished, wittigh vegetation cover

Recommendations

Impact

Priority Rank
(1 Low- 5 High)

Action Required

Comments

Invasive species

2

Controllris pseudacorug

Yellow iris is present in small clumgosd is still easily removed
Control to avoid further expansion.

removal.

Monitoring
Impact Priority Rank | Action Required Comments
(1 Low- 5 High)
Log debris 3 Monitor Monitor buildupof log debris. Currently accounts for

approximately 10% cover. If log debris increases then conside
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Site# 02003-A
CPR# 9206064

Compensation was required aftexisting bank was graded for rgp placement, cutting, and filling as well as pier
construction in 1992. In total, 2000 sqm of subtidal mudflats and 8268 sqm of unvegetated and intertidal mudflats were
lost. In compensatiarmarsh habitat was created at two separate compensation sitegutite 02003 Ste ID. Marsh

habitat was created by building an elevated bench and protecting it with a riprap border. Dominant plant species at time
of disturbance include@arex lyngbyePolygonumsp., Trifoliumspp. andCallitriche vernaThis sites one of two

compensation sites under the @3 site ID. The other site, labelled-023-B (located ~ 1 km due east) has a separate
report under that nameHabitat compensation goal /#55 sgmmarsh habitat

Sites were planted with 160 C lyngbyeigolf-cup cutter plugs extracted from nearby tidal marshes, and planted at 0.75
m centreto-centre intervals. Monitoring indicated that after 3 growing seasons marsh vegetation cover was approaching
100%, dominated b. lyngbyeiHeocharigpalustris andTyphalatifolia.

The site is a long and narrow marsh bench (approximately 12 x 800 m) that parallels the Fraser River and is in line with the
surrounding shoreline. The nordnd eastern site boundaries aberdered by a 35 m strip of ripalan vegetation

containing maturePopulus balsamiferand shrubs. The riparian strip is paralleled to the north by a public walking trail

and a rail line. Beyond the narrow rail line are residential neighbourhdduswest boundary oviaps with a more

recent compensation site (6204) and is @ontinuation of marsh habitafThe southerfforeshoreboundary of the site is
armoured with rigap along the Fraser Riygreventing erosion of the site.

The entire site is covered by raid-high marsh vegetatiodominated byCarex lyngbyeind Equisetum fluviatileSmall
homogenous clumps dfuncuspp. andTypha latifoliaare distributed throughout the site A few small pockets of
relatively unvegetatd exposed mud exist along the foreshd@undary near theiprap. Theriparian vegetation along
the backshorecontainsinvasivePolygonum cuspidaturand Rubus armeniacusSite catains little log debris. Marsh is
protected from excessive log debris and wave action due to large log boom along southern boursierapprox. 1615
m off shore, which lso creates calmed watersefulfor waterfowl.

Site is a relatively flat marsh bench with areas of standing water and small drainage channels running to the river. A
couple of culverts, likely channeling storm water from tlearbyresidential area, drain intsite backshore

Various informal access points to site exist along walking path, suggesting that the public will on occasion access the site.
Minor trampling may be occurring.

Song Sparrowsn marsh vegetation. Wildlife trail observed leagliftom publicwalking path to an area of flattened
vegetation b the river edge. Potentiallyogotes accessing the site.

Beyond the & m riparian strip along the northern border of the site there is a public walking trail. Paratledingalking
trail and separated by a2 m riparian strip to the north is a railway line. Paralleling the rail line is a road with residential
homes to thenorth.
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Threatened Plant Species (Provincial/Federal)
One threatened species was sampladarget habitat Juncuoxymerigbluelisted), totaling a mean % cover of 0.1 +/
0.1. SeveraPlatanthera dilatatarare in regionwere observed along backshore

Invasive Species

Three invasive species were sampled in target habitgthrum salicea (most abundant with a mean % cover&f +/-
4.5), Phalaris arundinaceandlris pseudacorygotaling amean % coveof 9.3 +£ 4.3.

Community Descriptions

% of | % Unvegetated % Log Wetland
Area Total Ground, Debris, CI | Indicator
Community (m?) Area CI1(95%) (95%) Status | n | Description
1 52745 | 1000 9.9+/-7.2 None 1.20 15 | Marsh habitat (target habitat)
Dominant Species
Wetland Mean Relative
Origin Indicator | Absolute (¢f] Dominance
Community | Common Name Scientific Name (N/T/EN) Status % Cover | (95%) | n (%)
1 Lyngbye's sedge Carex lyngbyei N 1 36.1 146 | 15 524
1 swamp horsetail Equisetum fluviatile N 1 10.5 4.9 15 15.3

Origin Class Proportions (Based on % Cover in Target Habitat)

Ve

G

m Botic mInvasive ® Native (non-threatened)

Native (threatened) ® Unknown Origin

Compensation Success

Cover Native Species

Criterion Target Actual Success| Description

Percent| Percent
1. Proportion of Target 100.0* 112.0% Good | Thecombination of 02003-A and 02003-B exceeds projecgoal
Habitat Established (% of of 7755 sgmExcess 12% may be due to mapping inaccuracy
area goal) marsh expansion over time.
2. Proportion/Relative % 86.7 69.5 Fair Relative % cover of native specie2@® less than the average

of nearby reference sites RBB-001 and REB2-001.This site
is relatively healthy, hosting an established communitZafex
lyngbyei (52% relative dominangd@nd has high total
vegetation cover.
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Recommendations

Impact Priority Rank | Action Required Comments
(1 Low- 5 High)

InvasiveSpecies 3 Qontrol invasive species | There are sme small patches dfis pseudacorughich would
be easy to control at this stage to prevent sprelagthrum
salicariahasa mean % cover of 8%. Consibmlogical,
mechanical or chemicabntrol methods.

Impact Priority Rank | Action Required Comments
(1 Low- 5 High)

None.
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Site#02-003-B
CPR# 9206064

Compensation was required aftexisting bank was graded for rgp placement, cutting, and filling as well as pier
construction in 1992. In total, 2000 sqm of subtidal mudflats and 8268 sqm of unvegetated and intertidal mudflats were
lost. In compensatiarmarsh habitat was created at two separate compensation sites under tHg0®3te ID. Marsh

habitat was creatd by building an elevated bench and protecting it with areip border. Dominant plant species at time

of disturbance include@arex lyngbyePolygonumnsp., Trifoliumspp. andCallitriche vernaThis site is one of two
compensation sites under the @3 site ID. The other site, labell®@-003-A (located ~ 1 km due w8 has a separate

report under that nameHabitat compensation goal /#55 sgmmarsh habitat

Sites were planted with 160 C lyngbyeigolf-cup cutter plugs extracted from nearby tidabnshes, and planted at 0.75
m centreto-centre intervals. Monitoring indicated that after 3 growing seasons marsh vegetation cover was approaching
100%, dominated b¢. lyngbyeiHeocharigpalustris andTyphalatifolia.

The site is a largelevaied marsh bench armoured by rgp on all sides. THereshoreof the site is in line with the
surroundingshareline, the eas boundary parallels a publidgr, andthe backshorédoundaryis delineatedby an
elevated, wooderboardwalk above a rijap dike. There is a log booimmediatelyoff-shore to mitigate wave action.

Habitat is heterogeneous, with several pools of standing water, drainage channels, and elevated mounds that promote a
healthy species diversityoBls of standing wateare occuped by emergent aquatic speciés.g.Sagittaria latifolig
Alismaspp.).There are two distincvegetative communities within the siteo@munity 1(88% of sitefontains typical

mid to high marsh vegetatiodominated bylLythrum salicarigCarex lyngbyeand Equisetum fluviatilieCommunity2

(12% of site)s a vegetated mudflat located along the foreshore, dominated by-toarsh species such &assula

aquaticg andLimosella aquaticamong others.

Site is most impacted by invasive species (particuladglicarig which in total account for 33% of vegetative cover.
Waterfowl graze is impacting marsh vegetation, particularly along the foreshore edge. Wood debris is present but in low
abundance.

Two small drainage channels are present. Channels drain areas of standing water in the northern portion of the marsh. A
large culvert outflows under pier to the NE, flowing alongside eagiprap border. Site is relatively flat, gdually
sloping from backshore to foreshore edge.

Invasive species represent 33% of marsh vegetation in target habitat. Signéficdence of waterfowl grazing.

Significantevidence of waterfowl grazingcanada Geese spotted nearby. Song Sparrow and Common Yellowthroat
observed in marsh vegetation. Raccoon was observed under pier to east, and istsigible in mud osite. Mallards
were observed in the marsh vegetation at hitithe. At low tide,Gred Blue Heron (bludisted, SARAisted) and Mallard
were sighted using calm waters created by bamgpms just south of site.
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Adjacent Land Use

Housing development with greenway boardwalk (N), exposed mudflat with log booms (S), and eleaikigdys/piers
(W and E)

Threatened Plant Species (Provincial/Federal)

No threatened species were sampled in target habitat. One threatened species was sampled in Comriledtghziris
parvula(blue-listed)with a mean % cover of 2.9-3.5.

InvasiveSpecies

Three invasive species were sampled in target habligbha angustifoliaLythrum salicariaandPhalaris arundinace
totaling a mean % cover of 22.5-4/3.1.

Community Descriptions
% of | % Unvegetated| % Log Wetland

Area Total Ground, Debris, Cl| Indicator
Community (m?) Area CI1(95%) (95%) Status n | Description
1 3400.3 | 875 38.4+/-15.2 0.9+/-1.8 119 11 | Marsh habitat (target habitat)
2 484.8 125 78.7+/-13.2 0+-0 1.07 5 | Mostly exposed mud, with stunted herb

community (1 cm tall)Vegetation
dominated by species associated with mud
flats and low marsh habitats.

Dominant Species

Wetland Mean Relative
Origin Indicator | Absolute Dominance
Community | Common Name | Scientific Name (N/T/EN) Status % Cover | Cl (95%)| n (%)
1 purpleloosestrife | Lythrum salicaria | 1 131 9.9 11 290.8
1 swamp horsetail | Equisetum fluviatile N 1 9.8 6.9 11 27.7
1 [ @y 3d06e& S Q| Carexlyngbyei N 1 10.8 11.3 11 12.3
2 pigmyweed Crassula aquatica N 1 4.8 1.1 5 21.3
2 water mudwort Limosella aquatica N 1 3.7 2.5 5 16.4
2 small spikerush Eleocharis parvula T 1 29 35 5 12.9
2 [ @8y 306&S Q| Carexlyngbyei N 1 3.3 5.7 5 11.7
2 common cattail Typha latifolia N 1 4.0 3.2 5 10.6

Origin Class Proportions (Based on % Cover in Target Habitat)
p

~N

W Exotic WInvasive ® Native (non-threatened) Native (threatened) = Unknown
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Compensation Success

Criterion

Target | Actual | Success
Percent | Percent

Description

1. Proportion of Target Habitag 100.0* | 112.0%| Good
Established (% of area goal)

Thecombination of 02003-A and 02003-B exceeds project goal
of 7755 sgm. Excess 12% maydbe to mapping inaccuracy or
marsh expansion over time.

2. Proportion/Relative % 86.7 57.9 Fair
Cover Native Species

Of the vegetation premnt, only 58% of cover is native species.
Relative % cover afiative speciesvas greater imearby
reference sitefREF05-001 and REB2-001, with an average of
86.7%between them The vegetation cover is moderate at 619
mean % cover not vegetatextross the site This is primarily
due to areas of standing water and a couple of drainage
channels

Recommendations

Mitigation

Impact

Priority Rank | Action Required Comments

(1 Low- 5 High)

Invasive Specieg

5 Control invasive The relative amount of invasive species at this site is quite high at
species. Replace 33%.Lythrum salicarias quite widespread throughout the site

with native species.| (average % cover = 13%) and is the most dominant species with
relative dominance of 30%. There is also a large pat@lypiia
angustifolia(average % cover = 6%). Control methods should be
implemented on these spégs. Followed by planting of native speci
to prevent recolonization of invasives.

Monitoring

Impact Priority Rank | Action Required Comments
(1 Low- 5 High)

None
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Site# 02005-A
CPR# 93060098

Background

The Site ID was described as containing six marsh benches in one monitoring report. We only identified five benches.
Habitat ®ngructed in1993and planted in 1995 The entire project was planted with 1146@rexyngbyeigolf-cup

cutter plugs extractedrom natural marshes in the North and middle arms, and Sturgeon Bank. Transplants were planted
at 0.5 centreto-centre interval. Monitoring indicated a ned00% survivorship of transplants, with a coverage <25%.
Habitat compensation goal = 1524 sqm mahsibitat.

Description

02-005-A is the first in a series offBarshbenches. The site issall protruding bench (305 sg). Soil deposition has
almost completely covered the nipp foreshore,creating a smooth transition fromnarsh to mudflat. There are 2
vegetative ommunities at this site. Community(82% of areals most representative of typical marsh vegetation;
however,Carexand Juncuspp. arepatchy andhe Community is instead dominated by exdidgosotis scorpioidegnd
Agrostis capillarigollowed bysubdominant nativeCarex lyngbyeind Myriophyllum ussuriens€ommunity 218% of
area) is primarilexposed mudapprox. 79%unvegetated with a stunted herb communityX1 cm tal) dominated by
aquaticCallitriche stagnalis

MorphologicaFeatures
Flat site with no significant drainage channels or depress®igsificant evidence of sediment deposition along
foreshore.

Impacts & Stressors
Exotic specieMyosotis scorpioideand Agrostis capillarigre acting aggressively at this simdmay be displacing native
specieg>15% cover in >10% of plots (Oregon Department of State Lands!.2009)

1 Oregon Department of State Lands. (2009). Routine Monitoring Guidance for Vegetation. Retrieved from
http://www.oregon.gov/dsl/PERMITS/docs/ds|_routine_monitoring_guidance.pdf

Wildlife Sightings/Evidence
None.

Adjacent Land Use
Public walking trail above si{®), separated by mature riparian vegetatioBeyond the walking trail are light industrial
facilities.

Threatened Plant Species (Provincial/Federal)
Two threatened species were samplétleocharis parvuland Juncus oxymerisotaling a mean % cover of 0.3-6/3 in
target habitat.

Invasive Speae
Two invasive species were samplegithrum salicariand Phalaris arundinacedotaling a mean % cover of 3.3-4/8 in
target habitat.
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Community Descriptions

% of | % Unvegetated | % Log | Wetland
Area | Total Ground, Debris, | Indicator
Community | (m?) | Area Cl1(95%) CI1(95%) Status n | Description

1 249.0| 81.7 9.3+/-7.8 None 1.8 10 | Marsh habitat (target habitat)

2 55.6 | 18.3 78.8+/-6.5 None 1.07 5 | Mostly exposed mud, with stunted herb
GCommunity (1 cm tall). Vegetation dominatést
speciesassociated with mud flats and low mars
habitats.

Dominant Species
Wetland Mean Relative
Origin Indicator | Absolute Cl Dominance
Community | Common Name Scientific Name (N/T/EN) Status % Cover | (95%) | n (%)
1 European forgetme- | Myosotis E 2 30.8 17.3 | 10 40.6
not scorpioides
colonial bentgrass Agrostis capillaris E 14.1 8.8 10 20.7

1 Lyngbye's sedge Carex lyngbyei N 1 20.7 16.8 | 10 15.2

1 Ussurian water Myriophyllum N 1 8.1 7.7 10 10.7

milfoil ussuriense

2 pond waterstarwort | Callitriche stagnalis E 1 16.8 6.6 5 83.7

Origin Class Proportions (Based on % Cover in Target Habitat)
e N
n=10
m Exotic ®Invasive ® Native (non-threatened) = Native (threatened) ® Unknown Origin
N\ Y
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Compensation Success

Criterion Target | Actual | Success Description
Percent | Percent
1. Proportion of Target 100.0* | 74.0% Fair | The successful establishment of target habitat for site®02A to

Habitat Established (% of
area goal)

E is 74%; however, including the mudflat habitat, the total area
built exceeds the target marsh gain of 1524 sgm.

2. Proportion/Relative % 86.7 45.7 Poor | The totalvegetation cover in the target habitat at this site is high
Cover Native Species (91%), but is dominated by exotic species acting aggressively.
Relative % cover native species is far bedmerage of nearby
reference sitelREF05-001 and REB2-001
Recommendations
Mitigation
Impact Priority Rank | Action Comments
(1 Low- 5 High) | Required
Exotic 5 Control and Myosotis scorpioideand Agrostis capillarisre acting aggressiveind may be
Species replant with displacing native species or limititigeir colonization Exotic species account fo
native species | 31% of the vegetation present in the target habitat dominatedvbyscorpioides
(13% relative dominance) afd capillarig20%).This site would benefit from
control actionsand replanting of native speciés preventfurther expansion of
theseexoticspecies
Monitoring
Impact Priority Rank | Action Comments
(2 Low- 5 High) | Required
None
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Site# 02005-B
CPR# 93060098

Background

The Site ID was described as containing six marsh benches in one monitoring report. We only identified five benches.
Habitat ®ngructed in1993and planted in 1995 The entire project was planted with 1146@rexyngbyeigolf-cup

cutter plugs extractedrom natural marshes in the North and middle arms, and Sturgeon Bank. Transplants were planted
at 0.5 centreto-centre interval. Monitoring indicated a ned00% survivorship of transplants, with a coverage <25%.
Habitat compensation goal = 1524 sqm mahsibitat.

Description

02-005-B is the second in a series ofrfarshbenches (West to East). The site is a small protruding bench (337 sgqm)
protected by a large log boom along the immediate foresho®®il deposition hasrabst completely covered the nipp
foreshore,creating a smooth transition from marsh to mudflat. There ame@etativecommunities at this site.
Community 1(19% of site)s most representave of typical marsh vegetation, and is dominated by naftaeex lyngbyei,
and aggressive exotics, suchfagostis capillarisnd Myosotis scorpioidesCommunity 2 (81% of siteprimarily
exposed mud~ 75%bare ground with a stunted herb community (1 cm tall) dominatéy low marsh hydrophytes (e.qg.
Callitriche stagnalis)

Morphological Features
Flat site with no significantrdinage channels or depressiorSignificant evidence of sediment deposition along
foreshore.

Impacts & Stressors
Exotic specieMyosotis scorpioideand Agrostis capillariare acting aggressively at this s#ted may be displacing native
species(>15% cover in >10% of plots (Oregon Department of State Lands}.2009)

10regon Department of State Lands. (2009). Routine Monitoring Guidance for Vegetation. Retrieved from
http://www.oregon.gov/dsl/PERMITS/docs/ds|_routine_monitoring_guidance.pdf

Wildlife Sightings/Evidence
None.

Adjacent Land Use
Public riverside walking trail abovites(N), separated by mature riparian vegetation. Beyond the walking trail are light
industrial facilities.

Threatened Plant Species (Provincial/Federal)
Two threatened species were samplétleocharis parvuland Juncus oxymerisotaling a mean % cover 0.6 +£ 0.4 in
target habitat.

Invasive Species
Two invasive species were samplegithrum salicariand Phalaris arundinacedotaling a mean % cover of 1.6-4/2 in
target habitat.
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Community Descriptions

% of % Log | Wetland
Area | Total | % Unvegetated | Debris, | Indicator
Community | (m?) | Area | Ground, CI(95%) CI (95%)| Status | n | Description

1 63.3 | 18.8 17.3+/-9.8 0+/-0 153 Marsh habitat (target habitat)

2 274.0| 81.2 75.0+/-14.0 0+/-0 1.4 Mostly exposed mud, with stunted herb
Community (1 cm tall). Vegetation dominated by
species associated with mud flats and low mars
habitats.

Dominant Species
Wetland Mean Relative
Origin Indicator Absolute % Cl Dominance
Community | Common Name Scientific Name (N/T/EN) Status Cover (95%) | n (%)

1 Lyngbye's sedge Carex lyngbyei N 1 47.3 210 | 9 62.0

1 colonial bentgrass | Agrostis capillaris E 3 15.2 104 | 9 19.9

1 European forget Myosotis E 2 111 150 | 9 12.7

me-not scorpioides

2 pond water Callitriche stagnalis E 1 21.5 119 | 6 93.0

starwort

Origin Class Proportions (Based on % Cover in Target Habitat)

-

G

H Exotic ®lInvasive = Native (non-threatened)

1.8%

Native (threatened) ® Unknown Origin

Compensation Success

Criterion Target | Actual | Success Description
Percent | Percent

1. Proportion of Target 100.0* | 74.0% Fair | The successful establishmesfttarget habitat for sites 0D05A to

Habitat Established (% of E is 74%; however, including the mudflat habitat, the total area

area goal) built exceeds the target marsh gain of 1524 sgm.

2. Proportion/Relative % 86.7 66.9 Fair | The total vegetation cover in the targkabitat at this site is high

Cover Native Species (83%), but is dominated by exotic species acting aggressively.
Relative % cover native species is far below average of nearby
reference sites REF5-001 and REB2-001.

Recommendations
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Mitigation

Impact Priority Rank | Action Comments
(1 Low- 5 High) | Required
Exotic 3 Controlexotic At this site exotidvlyosotisscorpioidesand Agrostis capillarisre acting
Species speciesand aggressiveland may be displacing native species or limitimgjr colonization
replant with Exotic species account for 31% of the vegetation present in the target habitat
native species | dominated byM. scorpioideg13% relative dominance) amd capillarig20%).
This site would benefit from contralctionsand replanting of native speci¢s
preventfurther expansion ofheseexoticspecies
Bare 4 Increase The majoriy of this site is dominated byo@munity 2 a sparsely vegetated
Ground vegetation mudflat. The presence of a mudflat may indicate other stressors and may sug
cover that it cannot support a high density of vegetatiaithout addressing thengsuch
aswaterfowl grazing, elevatiotoo low, wave action, hydrolgical processes).
Determiningthe cause of the mudflas advisableprior to any planting actions.
Monitoring
Impact Priority Rank | Action Comments
(2 Low- 5 High) | Required
None
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Site# 02005-C
CPR# 93060098

The Site ID was described as containing six marsh benches in one monitoring report. We only identified five benches.
Habitat ®ngructed in1993and planted in 1995 The entire project was planted with 1146@rexyngbyeigolf-cup

cutter plugs extracted from natural marshes in the North and middle arms, and Sturgeon Bank. Transplants were planted
at 0.5 centreto-centre interval Monitoring indicated a neat00% survivorship of transplants, with a coverage <25%.
Habitat compensation goal = 1524 sqm marsh habitat.

02-005-C is the third in a series of 5 benches (West to East). The site is a small protruding bengm{Z6ésured by a
large log boom along the immediate foreshor8oil deposition hasrabst completely covered the nipp foreshore,
creating a smooth transition from marsh to mudflat. There aregetativecommunities at this site. Community(88%
of area)is most representative of marsh vegetaticand is dominated bgparganium angustifoliurand Callitriche
stagnalis Both of these species are indicasoof slow moving standing water, perhaps suggedtiag the foreshorelog
boommay be impacting vegetation by calming flokBmmunity 242% of area) is primarigxposed mudgpx.68%

bare ground with a stunted herb communitdominated byCallitriche stagnaliand other lowmarsh hydrophytes.

Flat site wih no significant drainage channels or depressi@ignificant evidence of sediment deposition along
foreshore.

Site is dominated b$parganium angustifoliurand Callitriche stagnalisndicating slow moving or standing watdtis
suggests that the log boom may be impactimgetationby reducing river flows.

None.

Public riverside walking trail above site, separated by mature riparian vegetation. Beyond the walking ligtitare
industrial facilities.

One threatened species was sampled in target habEsocharis parvulélue-listed), totaling a mean % cover of 0.2 +/
0.3 in target habitat.

Two invasive spaes were sampled in target habitdtythrum salicariand Phalaris arundinacedotaling a mean % cover
of 3.4 +/6.6.
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Community Descriptions

% of | % Unvegetated| % Log | Wetland
Area | Total Ground, Debris Indicator
Community | (m?) Area CI1(95%) Cl (95%) | Status n | Description

1 323.1 | 58.2 34.1+/-8.4 None 1.4 8 | Marsh habitat (target habitat)

2 2325 | 41.8 67.8+/-18.8 None 1.01 5 | Mostly exposed mud, with stunted herb
Community (1 cm tall). Vegetation dominated
by species associated with méldts and low
marsh habitats.

Dominant Species
Wetland Mean Relative
Origin Indicator | Absolute Dominance
Community | Common Name Scientific Name (N/T/EN) Status % Cover | CI (95%)| n (%)

1 narrow-leaved bur | Sparganium N 1 37.1 16.3 8 69.2

reed angustifolium

1 pond water Callitriche stagnalis E 1 10.1 10.1 8 18.9

starwort

2 pond water Callitriche stagnalis E 1 27.0 21.0 5 93.0

starwort

Origin Class Proportions (Based on % Cover in Target Habitat)
-

~
5.0%
n=8
m Bwotic mInvasive ® Native (non-threatened) = Native (threatened) ® Unknown Origin

- /
Compensation Success

Criterion Target Actual Success| Description

Percent| Percent
1. Proportion of Target 100.0* 74.0% Fair | The successful establishment of target habitat for site©02A

Habitat Established (% of
area goal)

to E is 74%; however, including the mudflat habitat, the total
area built exceedthe target marsh gain of 1524 sqm.

Cover Native Species

2. Proportion/Relative % 86.7 74.1 Good | Relative % cover of native species is slightly less than nearby

reference siteREF05-001 and REB2-001, but still within
acceptable limitsSite success is reduckgl theabundanceof
bare groundwith 34% mean cover in Community 1 (58% of s
and 68% in @mmunity 2(42% of site).
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Recommendations

Impact

Priority Rank (1
Low- 5 High)

Impact Priority Rank | Action Required Comments
(1 Low- 5 High)
Slow moving 4 Improve water flow | Site is dominated b$parganium angustifoliurand Callitriche stagnalis
water indicating slow moving or standing wat€eFhis suggests that the log
boom may be impacting vegetation by reducing river veloci®pnsider
ways to improvewater flow to this site.
Bare Ground 3 Increase vegetation Community 2 accounts for 42% of this site. It is a sparsely vegetate

cover

Action Required

mudflat with bare ground accounting for approximately 68% of this
community. The presence of a mudflat may indicatteer stressors and
may suggest that it cannot support a high density of vegetatihout
first addressing thengsuch asvaterfowl grazing, elevatiotoo low,
wave action, hydrolgical processes). Determinitize cause of the
mudflatis advisableprior to any planting actions.

Comments

None
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Site# 02005-D
CPR# 93060098

The Site ID was described as containing six marsh benches in one monitoring report. We only identified five benches.
Habitat ®ngructed in1993and planted in 1995 The entire project was planted with #60 CareXyngbyeigolf-cup

cutter plugs extractedrom natural marshes in the North and middle arms, and Sturgeon Bank. Transplants were planted
at 0.5 centreto-centre interval. Monitoring indicated a ned00% survivorship of transplants, with a coverage <25%.
Habitat compensation goal = 1524 sqm mahsibitat.

02-005-D is the fourth in a series of 5 benches (West to East). The site is a small protruding bench (194tsgteyl by
a large log boom along the immediate foresho®mil deposition hasrabst completely covered the nipp, creating a
smooth transition from marsh to mudflafThere arevegetative2 communities at this site. Community(86% of areais
most reresentative of marsh vegetatiompwever, it is heavily dominated by exoblityosotis scorpioide2% relative
dominancg followed by nativeSparganium angustifoliurfL4% relative dominangea species that often indicates slow
moving water. The dominance 8f angustifoliunmay suggest that théoreshorelog boommay be impacting vegetative
community by reducing riverelocities. Community 214% of areals primarilyexposedmud, with stunted herb
community dominated byCallitriche stagnalisand other lowmarsh hydrophytes.

Flat site with no significant drainage channels or depressiBigsifcant evidence of sediment deposition along
foreshore.

Site has a significant amount $parganium angustifoliureuggesting that the log boom may be creating too much of a
water calming effectExoticMyosotis scorpioideis acting aggressively at this sitied may be displacing or preventing the
colonization of native speci€s15% cover in >10% of plots (Oregon Department of State Lands!.2009)

1 Oregon Department of State Lands. (2009). Routine Monitoring Guidance for Vegetation. Retrieved from
http://www.oregon.gov/dsl/PERMITS/docs/dsl_routine_monitoringidance.pdf

None.

Public riverside walking trail above site, separated by mature riparian vegetation. Beyond the walking trail are light
industrial facilities.

One threatened species was sampled in target habit#@ea scilloidegbluelisted), totaling a mean % cover of 0.3 +/ 0.3.
Eleocharis parvulevas also sampled in Community 2, totaling a mean % cover of 0023+/

Two invasive species were sampled in target habitgthrum salicariaand Phalaris arundinacedotaling a mean % cover
of 14.9 +/27.5.
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Community Descriptions

% of | % Unvegetated| % Log | Wetland

Area | Total Ground, Debris, | Indicator
Community | (m2?) | Area CI1(95%) Cl (95%)| Status n Description
1 167.6 | 86.4 15.4+/-17.4 None 1.79 6 Marsh habitat (target habitat)
2 26.4 | 13.6 45.0+/-39.2 None 1.02 3 Mostly exposed mud, with stunted herb

Community (1 cm tall). Vegetation dominated
species associatedith mud flats and low marsh

habitats.
Dominant Species
Wetland Mean Relative
Origin Indicator | Absolute Cl Dominance
Community | Common Name Scientific Name (N/T/EN) Status % Cover | (95%) | n (%)
1 European forget Myosotis scorpioides E 2 37.0 312 | 6 61.6
me-not
1 narrow-leaved bur | Sparganium N 1 20.8 26.6 | 6 13.9
reed angustifolium
2 pond water Callitriche stagnalis E 1 55.7 36.6 |3 96.1
starwort
Origin Class Proportions (Based on % Cover in Target Habitat)
4 N

m Botic mInvasive ® Native (non-threatened) © Native (threatened) ® Unknown Origin
N _

Compensation Success

Criterion Target | Actual | Success Description
Percent | Percent

1. Proportion of Target 100.0* | 74.0% Fair | The successful establishment of target habitat for site©02A to

Habitat Established (% of E is 74%; however, including the mudflat habitat, the total area

area goal) built exceeds the target marsh gain of 1524 sgm.

2. Proportion/Relative % 86.7 31.8 Poor | The total vegetation cover in the target habitat at this site is high

Cover Native Species (85%), but is dominated by exotic species acting aggressively.
Relative % coverfamative species is significantly lower than averg
of nearby reference siteREF05-001 and REB2-001
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Recommendations

Impact

Priority Rank
(1 Low- 5 High)

Impact Priority Rank | Action Required | Comments
(1 Low- 5 High)
Exotic species 5 Controlexotics At this site exotidMyosotis scorpioideand Agrostis capillarigre
and replacewith acting aggressivelgnd may be displacing native species or limiting
native species their colonization. Exotic species account fo#60f the vegetation
present in the target habat dominated byM. scorpioide$62%
relative dominance This site would benefit from contralctionsand
replanting of native species to preveifutrther expansion othese
exoticspecies
Slow moving 3 Improve water Site has a significant amount $parganium angustifoliupindicating
water flow slow moving or standing wateltog boom is likely the primary driver
of these conditionsConsider ways to improve water flow to this site
to increase vegetative cover.
Bare ground 2 Increase Community 2accounts for 14% of this sitét is a sparsely vegetated

vegetation cover

Action Required

mudflat with bare groundiccounting for approximately 45 of this
community. The presence of a mudflat may indicate other stresso
and may suggest that it naot support a high density of vegetation
without first addressing thenfsuch asvaterfowl grazing, elevation
too low, wave actionhydrology. Determininghe cause of the
mudflatis advisableprior to any planting actions.

Comments

None
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Site# 02005-E
CPR# 93060098

Background

The Site ID was described as containing six marsh benches in one monitoring report. We only identified five benches.
Habitat ®ngructed in1993and planted in 1995 The entire project was planted with 1146@rexyngbyeigolf-cup

cutter plugs extracted from natural marshes in the North and middle arms, and Sturgeon Bank. Transplants were planted
at 0.5 centreto-centre interval. Monitoringndicated a neatt00% survivorship of transplants, with a coverage <25%.
Habitat compensation goal = 1524 sqm marsh habitat.

Description

02-005-E is the fifth in a series of 5 benches (West to East). The site is a small protruding bench (3#dtsgteyl by a
large log boom along the immediate foreshoresoil deposition hasrmabst completely covered the nigp, creating a
smooth transition from marsh to mudflat. There is onlyeljetativecommunity at this siteCommunity 1 represents
typicalmarsh vegetation, and is dondted bynative Carex lyngbyeiandexotics Myosotis scorpioideand Agrostis
capillaris.

Morphological Features
Flat site with no significant drainage channels or depressBigsificant evidence of sediment deposition along
foreshore.

Impacts & Stressors
Exotics Myosotis scorpioideand Agrostis capillariare acting aggressively at this saad may be displacing or preventing
the colonization of native speci€s15% cover in >10% of plots (Oregon Department of State Lands}.2009)

1 Oregon Department of State Lands. (2009). Routine Monitoring Guidance for Vegetation. Retrieved from
http://www.oregon.gov/dsl/PERMITS/docs/dsl|_routine_monitoring_guidance.pdf

Wildlife Sightings/Evidence
None.

Adjacent Land Use
Public riveside walking trail above site, separated by mature riparian vegetation. Beyond the walkingetiaihar
industrial facilities.

Threatened Plant Species (Provincial/Federal)
Two threatened plant species were sampled in target habE#ocharis parvulébluelisted) andJuncus oxymeriblue-
listed), with a total mean % cover of 0.1- 8/2.

Invasive Species
Two invasive species were sampled in target habitgthrum salicarigand Iris pseudacorygotaling a mean % cover of
0.4 +-0.4.
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Community Descriptions

% of | % Unvegetated| % Log | Wetland
Area | Total Ground, Debris, | Indicator
Community | (m?) Area CI1(95%) Cl (95%)| Status n Description
1 327.2| 100 4.6+/- 6.5 None 1.54 12 Marsh habitat (target habitat)
Dominant Species
Wetland Mean Relative
Origin Indicator Absolute % Dominance
Community | Common Name | Scientific Name (N/T/EN) Status Cover Cl (95%)| n (%)
1 Lyngbye's sedge | Carex lyngbyei N 1 48.2 205 12 50.8
1 European forget | Myosotis E 2 19.3 8.8 12 24.5
me-not scorpioides
1 colonial bentgrass| Agrostis capillaris E 3 12.3 5.3 12 14.2

Origin Class Proportions (Based on % QoVe@rget Habitat)
=

-

m Botic mInvasive ® Native (non-threatened)

0.4%

Native (threatened) ® Unknown Origin

Compensation Success

Cover Native Species

Criterion Target | Actual | Success Description

Percent | Percent
1. Proportion of Target 100.0* | 74.0% Fair | The successful establishment of target habitat for site®02A to
Habitat Established (% of Eis 74%; however, including the mudflat habitat, the total area
area goal) built exceeds the target marsh gain of 1524 sgm.
2. Proportion/Relative % 86.7 67.3 Fair | The total vegetation cover in the target habitat at this site is hig

(95%), but gotic species acting aggressively are the next most
dominant and may warrant mitigation to prevent @®5E from
becoming as dominated by exotics as@5-A,B & DRelative %
cover of native species is significantly lower than average of ne
referencesites REP5-001 and REB2-001.
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Recommendations

Impact Priority Rank | Action Comments
(1 Low- 5 High) | Required
Exotic 4 Control and At this site exotidMyosotis scorpioideand Agrostis capillarigre acting
Species replant with aggressivelgnd may be displacing native species or limiting their colonization
native species| Exotic species account for @2of the vegetation present in the target habitat
dominated byM. scorpioideg24%). This site would benefit from contralctions
and replanting of native species to prevent0@5-E from becoming as
dominated by exotics as @05A,B & D.
Impact Priority Rank | Action Comments
(1 Low- 5 High) | Required
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Site# 02007-A
CPR# 890003

1085 sgm ofntertidal mudflat 1720 sgm of marsh, and 175 sqmrigfarian habitat were impacted as a rettuof shoreline
works. Compensation habitats (3) were created and plarited993. Marsh habitats were planted with 2¥2 Carex
lyngbyeigolf-cup cutter plugs, aguiredfrom nearby natural tidal marshes, and planted at 0.5 m cetureentre intervals.
Monitoring revealed that after three growirgeasonoverage by marsh vegetatidrad approached 100%, dominated by
C. lyngbyeiHeocharispalustrisand Juncusarticulatus. Total habitat compensation goal of three compensation habitats
(02-007-A,B,C) =3984 sgm marsh and 175 sgm riparian habitat.

Marsh is created in an embayment with its foreshore edge in line with the surrounding shoreline. Badl@hwitaies
of marsh are bordered by a riprap slope with a ~1.5trip of riparian vegetation above. Front of marstarmoured by a
riprap slope, which descends into the low intertidain outflow pipe feeds into the Fraser River approximately 5 m
upstreamfrom site. No log boomrotection is in place, despite frequent tug activity in neighbouring North.Am
vegetated mudfla{Community 2) preseht accountdor approximately 28% of the sitend occurs along the marsh
foreshore

Community 1 (targehabitat) wasdominated byAgrostis stoloniferand Carex lyngbyewith 27%and 23% relative
dominance respectively, followed I8choenoplectus tabernaemontaamd Equisetum fluviatileeach with 10% relative
dominance Community 2 (vegetated mudflat) vegéitan was severely stunted, and was dominated by-loarsh species
such as threateneé&leocharis parvuland aquaticCrassula aquaticasignificant evidence of waterfowl grazings
observed in both communitieSome log debriwas presentespecially alonthe backshore near toe of riprap dike

Flat marsh with occasional pool of standing watéo. significant drainage channels. Backedipsap slope.

Significant evidence of waterfowl grazing. Some log debris, especially along baciraar
ExoticAgrostis stoloniferds acting aggressively at this site (>15% cover in >10% of plots (Oregon Department of State
Lands, 2009)

'0Oregon Department foState Lands. (2009). Routine Monitoring Guidance for Vegetation. Retrieved from
http://www.oregon.gov/dsl/PERMITS/docs/ds|_routine_monitoring_guidance.pdf

5 Canada €esewere observedusing habitat.

Residential condos and town houg@$). Paved BC Parkway mulise trail at top of backshore dike.

Two threatened species were sampled in target habiE¢ocharis parvuléluelisted) andJuncus oxymeriglue listed),
with a mean % cover of 0.6-#1.1.Eleocharis palustrialso occurred in Community 2, with a mean % cover of 16.6 +/
2.4.
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Invasve Species

Two invasive species were sampled in target habitgthrum salicariand Phalaris arundinaceavith a mean % cover of
5.5 +/5.0.

Community Descriptions

% of | % Unvegetated| % Log | Wetland
Area | Total Ground, Debris, | Indicator
Community (m?) | Area CI(95%) CI(95%) | Status n | Description
1 997.0 | 722 25+/-15 n/a 1.65 10 | Marsh habitat (target habitat)
2 383.0| 27.8 69.5+/-14.0 n/a 1.00 5 | Vegetated Mudflat

Dominant Species

Wetland Mean Relative
Origin Indicator | Absolute Cl Dominance
Community | Common Name Scientific Name (N/T/EN) Status % Cover | (95%) | n (%)
1 creeping bentgrass | Agrostis stolonifera E 3 245 8.0 10 273
1 [ @y 3o6eSQa | Carexlyngbyei N 1 26.4 155 | 10 235
1 soft-stemmed Schoenoplectus N 1 130 120 | 10 101
bulrush tabernaemontani
2 small spikerush Eleocharis parvula N 1 10.6 2.4 5 38.3
2 pigmyweed Crassula aquatica E 1 6.6 7.6 5 23.8
2 pond waterstarwort | Callitriche stagnalis E 1 4.8 75 5 17.3

Origin Class Proportions (Based on % Cover in Target Habitat)
( 0.5%

~

H Exotic ®Invasive = Native (non-threatened) © Native (threatened) ® Unknown Crigin
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Criterion Target | Actual Success | Description
Percent | Percent

1. Proportion of Target 100.0* | 67.0% Fair The successful establishment of target habitat for site®02A

Habitat Established (% of to C is 67%; howevencluding the mudflat habitat, the total

area goal) area built meetshe target marsh gain of 3984w The

presence of the mudflat at this location may be due to a numh
of stressors or a combination of stressors such as waterfowl
grazing, trampling, wave action, erosion, hydrological process
and/or site elevation.

2. Proportion/Relative % 86.7 58.0 Fair The total vegetation cover in the target habitat at this site is hi

CoverNative Species (98%) however the relative % cover of native species is below

the averageof neighbouring reference sitd8EF05-001 and REF
02-001
Mitigation
Impact Priority Rank | Action Required Comments
(1 Low- 5 High)

Exotic 3 Control and replant | ExoticAgrostis stoloniferds acting aggressively at this site. Exotic

species with native species.| species account for 28% of the vegetation present in the target habit

dominated by creeping bentgrass (27% relative dominance). This sit
would benefit fromexoticcontrol activitiesand replanting of native
speciesn orderto increasedominanceof native speciesand improve
site resiliency

Monitoring

Impact Priority Rank | Action Required Comments

(1 Low- 5 High)

Log debris 2 Monitor Monitor log debris by measuring log debaiscumulation zone or via
increase/decrease | photo monitoring. Consider removaf log debris builds up and begins
over time to significantly impact vegetation cover.

Mudflat 4 Monitor recession/ | Monitor mudflat for expansiowia area mapping/photo monitoringlf

expansion expansiorof expansioris occurring consider determining cause and mitigating
foreshore expansion. The presence of the mudflat at this location may be due

vegetated mudflat

number of stressors or a combination of stressors such as waterfow|
grazingtrampling, wave action, erosion, hydrological processes, and
elevation.
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02-007-B
CPR# 890003

1085 sgm of intertidal mudflatl720 sgm of marsh, and 175 sqmrigfarian habitat were impacted as a retuof shoreline
works. Compensation habitats (3) were created and plarited993. Marsh habitats were planted with 2¥2 Carex
lyngbyeigolf-cup cutter plugs, acquirefiilom nearby natural tidal marshes, and planted at 0.5 m cetudreentre intervals.
Monitoring revealed that after three growingeasonoverage by marsh vegetatidrad approached 100%, dominated by
C. lyngbyeiHeocharispalustrisand Juncusarticulatus. Total habitat compensation goal of three compensation habitats
(02-007-A,B,C) =3984gm marsh and 175 sqm riparian habitat.

Marsh is created in an embayment with its foreshore edge in line with the surrounding shoreline. Backshoraiesunda
of marsh are bordered by a riprap slope with a ~1.5trip of riparian vegetatiorabove. Front of marsh armoured by a
riprap slope, which descends into the low intertidain outflow pipe feeds into the Fraser River approximately 5 m
upstreamfrom site. No log boorprotection is in place, despite frequent tug activity in neighboufifagth Arm A
vegetated mudfla{Community 2) preseht accounts for approximately8% of the site.

Community 1 (target marsh habitalasdominated bynative Juncus balticugpllowed by subdominantycopusp. and
exoticAgrostis stoloniferaCommunity2 (vegetated mudflat) vegetation was severely stunted, and was dominated by
low-marsh species such as natiencus articulatuand threatenedeleocharis parvul&ignificant evidence of waterfowl

grazingwas observed in both communitieSome log debriwas observedespecially along baskoreneartoe of riprap
slope

Flat marsh with aignificantarea of pooledvater inthe middle Hummocking byluncus balticusasled to creation of
minor channels, potentiallyncreasingaccesdor fish. No significant drainage channelere observedBacked byiprap
slope.

Significant evidence of waterfowl grazing. Some log debris, especially alorghbeckear to of riprap slope.

Small fie observed in ponded area.

Residential condos and town houg@$). Paved BC Parkway multe trailat top of backshore dike

One threatened species was sampled in target habdtaticus oxyeris(blue listed), with a mean % cover of 0.7 /4.
Eleocharis palustridlue-listed) occurred in Community 2, with a mean % cover of 1-.Q.6/

Three invasive species were sampled in target habitghrum salicarialrispseudacorusand Phalaris arundinaceavith
a mean % cover of 10.0-9.6.
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Community Descriptions

G

H Exotic ®Invasive = Native (non-threatened)

Native (threatened)

% of | % Unvegetated| % Log | Wetland
Area | Total Ground, Debris, | Indicator
Community | (m?) Area CI1(95%) Cl (95%) | Status n | Description
1 481.0 | 81.5 4.4+/-3.3 1.0+/-2.0 1.77 10 | Marsh habitat (target habitat)
2 109.0 | 185 72.2+/-9.4 none 1.19 5 | Vegetated Mudflat
Dominant Species
Wetland Mean Relative
Origin Indicator | Absolute Cl Dominance
Community | Common Name Scientific Name (N/T/EN) Status % Cover | (95%) | n (%)
1 Baltic rush Juncus balticus N 50.0 326 | 10 47.2
1 horehound Lycopusp. U 1 10.3 109 | 10 13.6
1 creeping bentgrass | Agrostis stolonifera E 3 11.8 113 | 10 134
2 jointed rush Juncus articulatus N 1 4.7 1.7 3 27.8
2 small spikerush Eleocharis parvula T 1 3.0 11 3 17.9
2 water mudwort Limosella aquatica N 1 2.0 11 3 11.9
2 pond waterstarwort | Callitriche stagnalis E 1 1.8 14 3 10.9
2 pigmyweed Crassula aquatica N 1 1.8 2.1 3 10.9
Origin Class Proportions (Based on % CoVerget Habitat)
4 N
0.63%
n=10

® Unknown Origin

Compensation Success

Criterion Target | Actual | Success Description
Percent| Percent

1. Proportion of Target 100.0* 67.0 Fair | The successful establishment of target habitat for site®02A

Habitat Established (% of to C is 67%; however, including the mudflat habitat, the total ar

area goal) built meets the target marsh gain of 398¢m The presence of
the mudflat at this location may be due to a numberstessors
or a combination of stressors such as waterfowl! grazing,
trampling, wave action, erosion, hydrological processes, and/o
elevation.

2. Proportion/Relative % 86.7 70.4 Fair | The total vegetation cover in the targkabitat atthis site is high

Cover Native Species (95%),however the relative % cover of native species is belmv
averageof neighbouring reference sitdREF05-001 and REB2-
001
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Recommendations

Impact

Priority Rank
(1 Low- 5 High)

Action Required

Comments

InvasiveSpecies

3

Control Iris pseudacorus

Iris pseudacoruss present in small clumps and therefore
would be easy to control at this stage to prevent spread.

Impact Priority Rank | Action Required Comments
(1 Low- 5 High)
Log Debris 2 Monitor increase/decrease | Monitor log debris by measuring log debris accumulation zg
over time or via photo monitoring.Consider removaf log debris builds
up and begins taignificantly impact vegetation cover.
Mudflat 4 Monitor recession/ Monitor mudflat for expansiowia area mapping/photo
Expansion expansiorof foreshore monitoring. If expansions occurringconsider determining

vegetated mudflat

cause and mitigating expansion. The presence of the mudf
at this location may be due to a number of stressors or a
combination of stressors such as waterfowl grazing, trampli
wave action, erosiorhydrology and/or site elevaion.
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