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INTRODUCTION

This technical memorandum was prepared by Landau Associates on behalf of Conwell
Investments LLC (client) to document the results of a field investigation and evaluaﬁoﬁ of Oregon white
oak (Quercus garryana) habitat (oak habitat) on an approximately 21-acre site (site) located at 2415
Carpenter Road Southeast (SE), Thurston County parcel 11825240000 in Thurston County, Washington
(Figure 1). This oak habitat evaluation was conducted by Landau Associates in general accordance with
the Washington State Department of Natural Resources (WDNR) Natural Heritage Program (NHP)
Ecological Integrity Assessment: North Pacific Oak Woodland guidance (Rocchio 201 1). The definitions
of “oak habitat,” “oak savanna,” and “oak woodlands” are based on Chapter 24 of the Thurston County

Code (TCC).

PROJECT DESCRIPTION _
The site is planned to be developed into a new subdivision of single-family homes. The project
would include activities such as clearing and grading, paving for streets and sidewalks, installation of

utilities, and construction of single-family homes (Figure 2).

SITE DESCRIPTION

The site is located southeast of Lacey, Washington on Thurston County parcel 11825240000 in
Section 25, Township 18 North, Range 01 West (Thurston County Assessor website 2013). The site is
approximately 21 acres in size, approximately 16 acres of which are forested with a mix of coniferous and
deciduous trees and dense deciduous shrubs. Approximately 5 acres of the site have been cleared of trees
(prior to 1990 based on review of historic aerial photographs) and consist of compacted soils, Scotch
broom [Cytisus scoparius, which is listed as a Class B Noxious Weed by the Washington State Noxious
Weed Control Board (NWCB website 2013)], and pasture grass species. Due to the compacted soils and
pasture grass species within the cleared area, it appears this area may have been used for agriculture and

livestock grazing. Four vacant buildings in poor condition are located near the western end of the site.
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The site slopes upward to the north, and the southern portion of the site (from the cleared area south to the
sife boundary) is relatively flat.

The area surrounding the site is generally developed with a history of logging and vegetation
clearing and residential development. It is assumed that the natural fire regime of this area no longer
exists due to the surrounding development. The land adjacent to the north of the site consists of a new
suburban housing development. The land adjacent to the east and southeast of the site contain forested
conditions consistent with those found on the site. The land adjacent to the south of the site contains a

residence and forested area. Marvin Road SE is located adjacent to the west of the site.

METHODS

The WDNR NHP Ecological Integrity Assesmﬁent: North Pacific Oak Woodlqnd guidance
(Rocchio 2011) and Monitoring Desired Ecological Conditions on Washington State Wildlife Areas
Using an Ecological Assessment Framework (Rocchio and Crawford 2009) outline methods for
conducting Ecological Integrity Assessments (EIAs) for native habitats at various levels of review.
According to WDNR, the purpose of the EIA is to determine which factors are most important to the
ecological integrity of a site and to prioritize sites for conservation. The EIA evaluates three rank factors
for each ecosystem: landscape context, condition, and size. The rank factors are evaluated based on key
ecological attributes within each rank factor. Because some rank factors contribute more to the ecological
integrity of a site, the rank factors are weighted. For north Pacific oak woodland habitats, the rank factors
are weighted as follows: landscape context constitutes 33 percent of total EIA score, condition constitutes
45 percent of total EIA score, and size constitutes 22 percent of total EIA score (Rocchio, J., 2013,
personal communication). The ecological integrity of each rank factor and the ecosystem as a whole are
rated using the EIA as excellent (rank value of A), good (rank value of B), fair (rank value of C), or poor
(rank value of D) based on observed features and site characteristics. Landau Associates conducted this
EIA in general accordance with the Level 2 EIA described in the WDNR guidance. Methods included a

preliminary desktop review of the site, field investigation, and EIA scoring.

PRELIMINARY DESKTOP REVIEW

The preliminary desktop review consisted of reviewing readily available aerial photographs
(Google Earth Profe_ssional) and existing site plans. In reviewing the historical and current aerial
photographs from 1990, the site is developed with a residential home with associated barns and out-
buildings. The northern half of the site appears to have been logged or cleared prior to 1990 as the
‘vegetation is not as dense as surrounding arcas. A Iargé area has been cleared of all native vegetation

through the center of the site, and appears to be dominated by Scotch broom. The southern edge appears
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relatively undisturbed. The site plans identify concentrations of oak trees at the southeastern corner of the

site and near the eastern boundary of the site.

FIELD INVES.TIGATION

Landau Associates’ Project Scientist, Jessica Stone and Staff Biologist, Brittany Hartman,
conducted the field investigation on July 25, 2013 to evaluate the oak habitat within the site and obser\}e
conditions adjacent to the site. Based on the preliminary desktop review, five circular plots, each 0.1 acre
in size, were placed at locations within the site which represent potential oak habitat. Data collected
within each plot consisted of tree, shrub, and herbaceous species: identiﬁcation; estimations of percent
aerial cover of vegetative strata; investigating soil conditions for evidence of past disturbance; and
documenting other general observations. The field documentation forms are presented in Attachment 1.

Photographs of the habitat conditions in each plot are presented in Attachment 2.

| Four stands: Stand A, Stand B, Stand C, and Stand D, containing Ofegon white oaks were
identified in the field investigation. These stands and the sample plots within the site are shown on Figure
2 and the full extent of Stand B is shown on Figure 3. Thé habitat conditions in each stand were
documented based on the representative sample plots and observations during the desktop review. The
EIA scoring matrices are presented in Attachment 3. Historic aerial photographs are presented on Figures

4A through 4F.

STAND A

Stand A is located on a hillslope in the western portion of the site and is approximately 1.1 acres
in size. Stand A is represented by sample plots OH-1 and OH-2 and consists of mixed Douglas-firs
(Pseudotsuga menziesii), Oregon white oaks, Pacific madrones (4rbutus menziesii), and big leaf maples

(Acer macrophyllum) with native shrub and herbaceous understory.

Sample Plot OH-1

Sample plot OH-1 is 1ocat.ed in Stand A, which is identified as containing the highest density of
Oregon white oaks on the site. Sample plot OH-1 is located on a hillslope with approximately 30percent
grade and contains undisturbed soil consisting of very gravelly fine sand. At sample plot OH-1, 17
Oregon white oaks and 14 Douglas-firs (conifers) were identified; other trees present include three mature
Pacific madrones, Oregon white oaks account for only 30percent of the total canopy cover, while
Douglas-firs account for 60percent (Pacific madrohes and big leaf maples account for 5 percent and 1
percent, respectively, for a total canopy cover of 96pércent). The Douglas-firs overtop the Oregon white

oaks, which are characterized by narrow, conical canopies. The average Oregon white oak diameter at
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breast height (DBH) is 8.6 inches and the maximum DBH is 16 inches. Oregon white oaks in sample plot
OH-1 appear to represent a single-age class, and no Oregon white oak saplings were observed in sample
plot OH-1. Understory vegetation is sparse, and dominated by native shrub species such as hazelnut

(Corylus cornuta), snowberry (Symphoricarpos albus), and trailing blackberry (Rubus ursinus).

Sample Plot OH-2

Sample plot OH-2 is located near the edge of Stand A. Sample plot OH-2 is located on a
hillslope with approximately 20percent grade, and the soil is undisturbed very gravelly fine sand with silt.
At sample plot OH-2, 10 Oregon white oaks and 5 Douglas-firs were identified with one large dominant
big leaf maple. Oregon white oaks account for only 15percent of the total canopy cover, while one large,
mature big leaf maple accounts for 75percent (Douglas-firs account for 15percent cover,. for a total
canopy cover of 105percent due to canopy layering). The Oregon white oaks have been mostly
overtopped or crowded by the big leaf maple. Ten Oregon white oaks were identified in sample plot OH-
2; the average DBH is 9.2 inches, and the maximum DBH is 12.5 inches. The majority of the Oregon
white oaks in sample plot OF-2 appear to represent a single-age class. No Oregon white oak saplings

were observed in sample plot OH-2.

Stand A Evaluation v

" Based on conditions documented during the field investigation and the desktop review, it is
estimated that Stand A contains approximafely 20 percent canopy cover of Oregon white oak based on
observed cover from sample points OH-1 and OH-2. Chapter 24.03.010 of the TCC defines “Oak
woodlands” as “those stands of Oregon white oak (Quercus garryana) or Oregon white oak/conifer
~ associations where the crown cover of the Oregoh white oak component of the stand is greater than or
equal to twenty-five percent.” Due to the density and high level of bompetition from Douglas-firs and big
leaf maples, the Oregon white oak habitat is considered degraded. Stand A recei&ed an overall (weighted)
estimated ecological integrity score of 2.73 (rank value of C), which is considered “fair,” with the stand’s
landscape context and condition being ranked as “fair” and the stand size being ranked as “poor.” The
EIA scorecard summary for Stand A is presented on Table 1. Based on the definitions in the TCC, Stand
A was identified as “degraded oak woodland habitat” and is anticipated to require protection under TCC

24.25.065.

STAND B _
Stand B is dominated by Oregon white oaks and is approximately 59.2 acres in size, 0.5 acre of

which is located on the site. The majority of Stand B is located on the adjacent properties to the east and

south, with the northwestern edge of Stand B extending onto the southeastern portion of the site.
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Evaluation of Stand B is based on observations made from the site and from desktop review of aerial
imagery. Stand B is separated from other forested areas and oak habitat by the cleared area dominated by
~ Scotch broom. Stand B is represented by sample plot OH-3. The entire extent of Stand B (as estimated

from aerial photographs and field observations of the site) is shown on Figure 3.

Sample Plot OH-3 .
Sampie plot OH-3 is located at the edge of Stand B, encompassing part of Stand B and part of the
"large cleared area on the site. Topography is relatively flat; soils are compacted and consist of very
gravelly fine sand with silt. The presence of Organ white oaks on the site within Stand B is limited;
therefore, the northern portion of sample plot OH-3 is located in the cleared portion of the site, which
consisted primarily of Scotch broom. At sample plot OH-3, seven Oregon white oaks were identified,
accounting for SOperéent of the absolute canopy cover within Stand B. Scotch broom accounts for
50percent of cover in OH-3 outside of Stand B with approximately 35percent cover of Scotch broom
within the Oregon white oak canopy at OH-3. The understory consists mostly of pasture grasses with a
minimal native shrub cover. The average Oregon white oak DBH is 6.9 inches, and the maximum DBH
is 12.5 inches. The majority of Oregon white oaks in sample plot OH-3 appear to represent a single-age

class.

Stand B Evaluation

Based on observed conditions, Stand B is an Oregon white oak woodland (éonsisting of
100percent Oregon white oak canopy) that extends to the south, southwest, and southeast of the site.
Stand B received an overall (weighted) estimated ecological integrity score of 3.64 (rank value of B),
which is considered “good,” with the stand landscape context and condition being ranked as “fair” and
the stand size being ranked as “excellent.” The EIA scorecard summary for Stand B is presented on Table
2. Stand B is considered a high quality “oak woodland” habitat based on the TCC definition and is
anticipated to require protection under TCC 24.25.065.

StAND C

Stand C consists of a single large multi-stem Oregon white oak, adjacent conifers, and Scotch
broom. Based on canopy and the stem diameters, this Orégon white oak was the largest tree observed on
the site and appears to be isolated and not associated with an Oregon white oak stand or savannah. Stand

C is approximately 0.9 acre in size and is represented by sample plot OH-4.
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Sample Plot OH-4

' Sample plot OH-4 is located under the canopy of the large multi-stem Oregon white oak between
the large cleared area on the site (dominated by Scotch broom) and several Douglas -firs. Topography at
" sample plot OF-4 is flat and the soil consists of relatively undisturbed sand with gravel and silt. Sample
plot OH-4 contains one multi-stem Oregon white oak with four main stems, which- account for
approximately 80percent total tree canopy cover in the plot. Several Douglas-firs adjacent to the large
Oregon white oak account for approximately 20percent of the total tree canopy cover in the plot. Sample
plot OH-4 contains 40pelcent cover-of Scotch broom around the edges of the Oregon white oak canopy.
Within the Oregon Wh1te oak canopy, the understory is native shrubs (30percent absolute cover) and
pasture grass with some Oregon white oak seedlings. The average DBH of the Oregon white oak stems is

19 inches; the maximum DBH is 21.5 inches.

Stand C Evaluation

Stand C contains one large, multi-stem Oregon white oak which exhibits the broad crown as
typical in oak savannahs (Vesely and Tucker 2004). However, this stand has poor connectivity to other
Oregon white oak habitat, is in competition with adjacent conifers, and surrounding understory vegetation
diversity is restricted by Scotch broom. As Stand C only contains one large mature Oregon white oak, the
stand is not assigned an EIA score; however, as a mature individual Oregon white oak tree less than 1
acre in size located within 0.5 mile of an Oregon white oak habitat stand (Stand B), the large Oregon

white oak tree in Stand C is anticipated to require protection under TCC 24.25.065.

STAND D :
Stand D consists of mixed Oregon white oaks and conifers with a very dense native shrub layer

within the northern half of the site. Stand D is observed as primarily containing Douglas-firs, with some
scattered small Oregon white oaks With very tall, dense, native scrub-shrub understory. As observed
during the desktop review, ‘the northern half of the site appears to have been logged or cleared prior to

1990. Stand D is approximately 14.3 acres in size and is represented by sample plot OH-5.

Sample Plot OH-5

Sample plot OH-5 is located in the northern forested portion of the site. The topography is
relatively flat, and the soil is undisturbed fine sand with gravel and silt. However, at the time of the
investigation, recent evidence of a vehicle was observed (faint tire tracks and damaged vegetation). Four
Oregon white oaks were identiﬁed. at sample plot OH-5, accounting for only 10percent of the absolute
canopy cover. Six Douglas-firs account for 20percent of the absolute canopy cover, and Hooker’s willow

(Salix hookeriand) accounts for 10percent. There is 100percent cover of very large, dense native shrubs,

10/16/13 Y:\1382\001.010\R\Oak Habitat Eval TM_draft.docx D RA I I



including oceanspray (Holodiscus discolor) and beaked hazelnut (Corylus cornuta). The average DBH
of the Oregonb white oak is 11 inches. The maximum DBH is 15.5 inches. The Oregon white oaks in

sample plot OH-5 appear to represent a single-age class based on observed size and lack of diversity.

Stand D Evaluation .

According to the EIA guidance (Rocchio 2011), when the fnajority of the stand has. greater than
50percent cover of conifers, the stand has crossed the threshold into a conifer ecological system. While
50percent conifer cover was not observed at sample point OH-5 during the field invesﬁgation, the desktop
review indicated that the conifer cover in Stand D is greater than S5Opercent; therefore, Stand D 1is
considered an oak/conifer ecological system. Additionally, thé primary vegetation type consists of a very
tall, dense, native shmb layer. Chapter 24.03.010 of the TCC defines “Oak woodlands” as “those stands
of Oregon white oak (Quercus garryana) or Oregon white oak/conifer associations where the crown
cover of the Oregon white oak component of the stand is greater than or equal to twenty-five percent. In
degraded habitat, the Oregon white oak component of the stand may be less than twenty-five percent...”
Staﬁd D contains only 10percent cover of Oregon white oaks, and therefore, does not meet thedefinition
of “oak woodlands” per the TCC, and due to the density of native shrubs and conifers, is not considered
“degraded habitat”. Because Stand D is not considered as Oregon white oak habitat or degraded Oregon

white oak habitat, it is not assigned an EIA score.

Stand D Management Recommendations

Although Oregon white oaks are present in Stand D, this area does not meet the definition of “oak
habitat” in TCC 24.02.010. The Oregon white oaks that are present in Stand D are scattered and are in
competition with surrounding Douglas-firs and a dense understory of native shrub vegetation. Stand D is
an Oregon white ‘oak/conifer association greater than 1 acre in size and shbuld not require protection

under TCC 24.25.065.

CONCLUSIONS
A summary of areas investigated for Oregon white oak habitat at the site is as follows:

e Stand A contains only 20percent cover of Oregon white oak and does not meet the definition of
“0ak woodland” in TCC 24.03.010. This area may be considered “degraded oak habitat” and is
anticipated to require protection under TCC 24.25.065.

e Stand B has 100percent cover of Oregon white oak and is a large, high quality “oak woodland”
per TCC 24.03.010. This arca is anticipated to require protection under TCC 24.25.065.

e Stand C contains a single, large, isolated Oregon white oak tree bordered by dense Scotch broomv
and Douglas-fir mixed forest. This single tree is not part of an Oregon white oak stand and does -
not mect the definition of “oak woodland” or “oak savannah” per TCC 24.03.010. However, as a
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mature individual Oregon white oak tree less than 1 acre in size located within 0.5 mile of an
Oregon white oak habitat stand, the large Oregon white oak tree in Stand C is anticipated to
require protection under TCC 24.25.065.

e Stand D has only 10percent cover of Oregon white oak and does not appear to meet the definition
of “oak woodland” in TCC 24.03.010. Stand D is an Oregon white oak/conifer association larger
than 1 acre in size and is not anticipated to require protection under TCC 24.25.065.

BNG/JCS/SRW/jre
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TABLE 1 Page 1 of 1

B ?'“‘»IﬁﬂRSﬁ@NpOUNTYJNASHNGTON

North Pacific Oak Woodiand Ecologmal In’cegniyAssessment ‘Scorecard Totals

Conwell Propetty OakTTee*Habitat Assessment . Stand A
Rank Factor: Landscape"ltontei’é T " Score: 3.4 Rank: c
Key Ecological Attrlbut& Edge Effects ’

Metric - o Rank Score

Edge Length ‘ R ] C 3

Edge Width EO R A 5

Edge Condition - = - o . : D 1

Key Ecologlcal Aﬁnbute_ i’l.andscape Structure

Metric : s Rank Score
Connectivity v ' Sl A 5

Landscape Condition: ModeHndex C 3

Rank Factor: Gondition ) Score: 3.1 Rank: =~ C
Key EcologicalAttribute:Vegetation Composmon :
Metric Rank Points

Relative Cover A 5

Conifer Abundance D 1

Cover of Scotch:broom A 5

Absolute Coveriof Invasive Herbacious 'Species A 5

Richness of OakAssociated Plant Species C 3

Key Ecological Attribute: Vegetation Structure
Metric ' ~ Rank Points

Presence of Mature'Oaks C -3
Oak Age Classesand:Structure D 1
Total Tree Cover D 1
Shrub Cover B 4
Key Ecological:Attribute: Natural Disturbance Regime -
Metric Rank Points
Fire Regime Condition ) D 1
Key Ecological:Attribute: Physicochemical
Metric ’ Rank Points
Soil Surface Condi-ﬂon , : A 5
Rank Factor: Size Score: 1 Rank: D
Key Ecological:Attribute: Slze
Metric Rank Points
Relative Size D 1
Absolute Size D 1
Score Weight Total
Rank Factor: Landscape‘Context 3.4 33% 112
Rank Factor: Gondition 3.1 45% 1.39
Rank Factor: Size 1 22% 0.22
Stand A Total Score: 2.73
Stand A Total Rank: C
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: TABLE 2 Page 1 pf1
ECOLOGICAL INTEGRITY ASSESSMENT SCORECARD SUMMARY -~ STAND B
CONWELL PROPERTY, OAK TREE HABITAT ASSESSMENT
THURSTON COUNTY, WASHINGTON

North Pacific Oak Woodland Ecological Integrity Assessment Scorecard Totals

Conwell Property Oak Tree Habitat Assessment Stand B

Rank Factor: Landscape Context - Score: 3.4 Rank: (%
Key Ecological Attribute: Edge Effects i

Metric Rank Points

Edge Length B . 4

Edge Width B 4

Edge Condition D 1

Key Ecological Attribute: Landscape Structure

Metric . Rank - Points

Connectivity A 5

Landscape Condition Model Index C 3

Rank Factor: Condition Score: 3.4 Rank: C
Key Ecological Attribute: Vegetation Composition

Metric . Rank Points

Relative Cover ‘ C 3

Conifer Abundance A 5

Cover of Scotch broom C 3

Absolute Cover of Invasive Herbacious Species’ C 3

Richness of Oak Associated Plant Species C 3

Key Ecological Attribute: Vegetation Structure
Metric Rank Points

Presence of Mature Oaks C 3
Oak Age Classes and Structure B 4
Total Tree Cover A 5
Shrub Cover B 4
Key Ecological Attribute: Natural Disturbance Regime
Metric Rank Points
Fire Regime Condition D 1
Key Ecological Attribute: Physicochemical
Metric Rank Points
Soil Surface Condition C 3
Rank Factor: Size Score:’ 4.5 Rank: A
Key Ecological Attribute: Size
Metric Rank Points
Relative Size B 4
Absolute Size A 5
Score Weight Total
Rank Factor: Landscape Context 34 33% 1.12
Rank Factor: Condition ) : 3.4 45% 1.63
Rank Factor: Size : 45 22% 0.99
Stand A Total Score: 3.64
Stand A Total Rank: B
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ATTACHMENT 1

Field Forms



Ecological Integrity Assessment: North Pacific Oak ‘Woodland

Project/Site: Conwell Property City/County/State: Thurston County, Washington
Sampling Plot ID: OH-1 Plot Size: 0.1 acre Sampler’s Initials: BNH/JCS
Location Description: Located at stake for HGP Control C-61, in western portion of property (identified as Stand A)
Topography (relief, approx slope %, unique features, etc.): Hillslope, ~ 30%
Soil Description: Undisturbed, light brown very gravelly fine sand with silt (moist)

. Number of conifers in plot: 14

Comments: Dense concentration of oak trees. Layered canopy, Douglas-fir overtopping or suppressing most oak trees.

Sampling Date: 7/25/2013
Weather: Sun, 70°

Vegetation:
Species: Stratum Absolute % Oo/@w Remarks
Pseudotsuga menziesii Tree 60% 14 total trees > 6 Eow@w DBH
Quercus garryana - . Tree 30% 17 total oaks; oaks are tall and linear
Arbutus menziesii Tree 5% 3 large mature madrone trees
Acer macrophyllum . Tree 1%
Pseudotsuga menziesii Sapling
Corylus cornuta Shrub
QOemleria cerasiformis Shrub
Symphoricarpos albus . . Shrub
g&woia nervosa , . Shrub
NKSEQ:S awmﬁcmsﬂ ot Shrub
m&o&an:w &N.%mw,o.,x o Shrub
| %:@5 S,ESE Shrub
1lex aquifolium . Shrub 3% Non-native
Polystichum munitum Herb
Trientalis latifolia . Herb

Total shrub cover: 40%

Total groundcover: 60%



Oak ID:
Oak ID:
Oak ID:
Oak ID:
Oalk ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:
Qak ID:
Oak ID:
Qak ID:
Omw ID:
Oak ID: 1

O 0 3 Y i BNW N

~N Oy b R W N O

Oak Tree Inventory

Fill out one section for each oak tree in the plot.

DBH: 5.5
DBH: 6
DBH: 5.5
DBH: 8.5
DBH: 11
DBH: 11
DBH: 8
DBH: 9
DBH: 5
DBH: 16
DBH: 6
DBH: 8.5
DBH: 11.5
DBH: 8.5
DBH: 10
DBH: 9.5
me.“ 7



Ecological Integrity Assessment: North Pacific Oak Woodland

.

Project/Site: Conwell Property City/County/State: Thurston County, Washington Sampling Date: q\.mm\mo.&
Sampling Plot ID: OH-2 Plot Size: 0.1 acre Sampler’s Initials: BNH/JCS . - Weather: Sun, 70°
Location Description: In western portion of property, near edge of identified oak habitat (Stand A)

Topography (relief, approx slope %, unique features, etc.): Hillslope, ~ 20% |

Soil Description: Undisturbed, brown silty gravelly fine sand (moist)

Number of conifers in plot: 5

OoEEoEm.“ Large big leaf maple overtopping or suppressing most of the oak trees, plot lacks oak seedlings and saplings.

Vegetation:

Species: | ‘ Stratum Absolute % Cover Remarks

Acer macrophyllum . Tree 75% . 1 tree, 4 main stems. Very large and broad-canopied
Pseudotsuga menziesii " Tree 15% 5 total trees > 6 inches DBH
Quercus garryana Tree 15% 10 total oaks; oaks are tall and linear
Rosa gymnocarpa ‘ Shrub

Oemleria cerasiformis ‘ Shrub

Symphoricarpos albus Shrub

QQ&\NS cornuta Shrub

Mahonia nervosa . Shrub

Mahonia aquifolium Shrub

Rubus ursinus : Shrub

Polystichum munitum | Herb

Trientalis latifolia Herb

Total shrub cover: 85%

Total groundcover: 5%



Oak ID:
Oalk ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:
Qak ID:
Oak ID:
Oak ID:

O o0 =1 O W B W N e

—_
o

Qak Tree Inventory

Fill out one section for each oak tree in the plot.

DBH: 5
DBH: 7
DBH: 10.5
DBH: 11
DBH: 12.5
DBH: 9
DBH: 11
DBH: 10

DBH: 7.5

DBH: 8.5



Ecological Integrity Assessment: North Pacific Oak goo&mn&

Project/Site: Conwell Property . City/County/State: Thurston County, Washington Sampling Date: 7/25/2013

Sampling Plot ID: OH-3 Plot Size: 0.1 acre Sampler’s Initials: BNH/J O,m Weather: Sun, 70°
Location Description: In southeastern portion of property at edge of large oak stand (Identified as Stand C) which extends onto the site. Near stake for HSP Control C-58.
Topography (relief, approx slope %, unique features, etc.): Flat ~ 0%.

Soil Description: Compacted, likely disturbed brown very gravelly fine sand with silt (moist) (very dense)

Number of conifers in plot: 0

Comments: Sample plot is located at the edge of a large oak stand which extends onto adjacent properties.

Vegetation:

Species: . , , ] Stratum Absolute % Cover Remarks

Quercus garryana 4 Tree | 50% 7 total oaks in plot. Oak cover is 50% in Eor but 100% to south.
Cytisus scoparius Shrub 50% Invasive, outside oak canopy-100%, inside oak canopy ~35%
Amelanchier alnifolia Shrub

i&é.ia aquifolium Shrub

Rhamnus purshiana Shrub

QOemleria cerasiformis . Shrub

Symphoricarpos albus | Shrub

Hypochaeris radicata Herb

Jacobaea vulgaris Herb

Dactylis sp. , , . Grass

Agrostis sp. QGrass

Total shrub cover: Inside oak canopy: 40% (35% Scotch broom, 5% native), outside oak canopy: 100% (Scotch broom)

Total groundcover: 100% (dominated by pasture grasses)



Qak ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:
Oak ID:

BN e R e S S

Qak Tree Inventory

Fill out one section for each oak tree in the plot.

DBH: 4.5
DBH: 7
DBH: 4.5
DBH: 6
DBH: 6.5
DBH: 12.5
DBH: 7.5



Ecological Integrity Assessment: North Pacific Oak Woodland

Project/Site: Conwell Property City/ County/State: Thurston County, Washington Sampling Date: 7/25/2013
Sampler’s Initials: BNH/JCS Weather: Sun, 80°

Sampling Plot ID: OH-4 Plot Size: 0.1 acre
Location Description: In eastern portion of the property, north of cleared area.
Topography (relief, approx slope %, unique features, etc.): Flat ~ 1%.

Soil Description: Relatively undisturbed, brown sand with gravel and silt (moist)

Number of conifers in plot: 4

Comments: Single, large multi-stemmed oak tree, oak seedlings observed under canopy but not observed within surrounding Scotch broom.

Vegetation:

Species: . Stratum
me:&eﬁ&md Menziesii : Tree
Quercus garryana Tree
Cytisus scoparius Shrub
Symphoricarpos albus Shrub
Rhamnus purshiana Shrub
Mahonia aquifolium Shrub
Lonicera sp. Shrub
Oemleria cerasiformis Shrub
Achillea millefolium : . Herb
Jacobaea vulgaris Herb
Dactylis sp. : QGrass
Agrostis sp. v A Grass

Absolute % Cover

20%
80%
40%

Total shrub cover: Inside oak canopy: 30% (all native), outside oak canopy: 40% (all Scotch broom)

Total groundcover: 100% (mostly grasses)

Remarks

4 total
4 large stems clumped

Invasive, only located outside oak canopy.




Qak ID: Stem 1
Qak ID: Stem 2

Oak ID: Stem 3 .

Oak ID: Stem 4

Qak Tree Inventory

Fill out one section for each oak tree in the plot.

DBH: 18

DBH: 21.5
DBH: 16.5
DBH: 19.5



Tcological Integrity Assessment: North Pacific Qak Woodland

Project/Site: Conwell Property City/County/State: Thurston County, Washington

Sampling Plot ID: OH-5 Plot Size: 0.1 acre Sampler’s Initials: BNH/JCS
Location Description: North part of site, mixed forest outside identified (surveyed) oak areas (Stand D)

Topography (relief, approx slope %, unique features, ete.): Flat ~ 1%. .

Soil Description: Undisturbed brown fine sand with gravel and silt (moist). Shallow, recent tire tracks visible.

Number of conifers in plot: 6

Comments: Very dense, stratified native shrub layer

Sampling Date: 7/25/2013
Weather: Sun, 80°

Vegetation:

Species: . Stratum Absolute % Cover Remarks
Pseudotsuga menziesii . Tree 20% 6 total
Quercus garryana | : “Tree 10% 4 trees
Salix hookeriana | ‘Tree . 10% 2 trees
Mahonia nervosa Shrub

Corylus cornuta Shrub

Holodiscus discolor Shrub

Symphoricarpos albus Shrub

Rhamnus purshiana Shrub

Rubus ursinus Shrub

Oemleria cerasiformis Shrub

Vaccinium parvifolium Shrub

Rubus armeniacus | A Shrub 2% Invasive
Lonicera involucrata , Vine

Polystichum munitum _ Herb

Pteridium aquilinum : Herb

Trientalis | QQ@N ia Herb

Total shrub cover: >100% (native)

Total groundcover: <5%



OakID: 1
Oak 1D: 2
Oak ID: 3
Oak ID: 4

Qak Tree Inventory

Fill out one section for each oak tree in the plot.

DBIH: 15.5
DBH: 14.5
DBH: 7.5
DBH: 6



ATTACHMENT 2

Site Photographs
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2. Looking east at the cleared area located along the southern edge of the site.

Conwell Property

Oak Tree Habitat Assessment
Thurston County, Washington

Seleéted Site Photographs
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4. View of tree canopy at sample plot OH-1 within woodland Stand A.
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Oak Tree Habitat Assessment
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Selected Site Photographs
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5. Understory vegetation at sample plot OH-1 within woodland Stand A.

6. Understory vegetation at sample plot OH-2 within woodland Stand A.

Conwell Property .
LANDAU Oak Tree Habitat Assessment Selected Site Photographs
ASSOCIATES Thurston County, Washington
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12. Looking from sample plot OH-2 toward edge of woodland Stand A.
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Conwell Property
Oak Tree Habitat Assessment
Thurston County, Washington

Selected Site Photographs
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Selected Site Photographs
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18. Dense shrub understory at sample plot OH-5 within woodland Stand D.
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ATTACHMENT 3

Ecolog%i‘ca‘l- Ivntevgr,ity Assessmént Scorecards



Conwell Property Oak Tree Habitat Assessment

Table 1. North Pacific Qak Woodland mﬁ&mmwn& Integrity Assessment Scorecard

Woodland Stand A

Alefric

- Justification

Bank

A (5 pts) _

B (4 pts) *

C{@3pis)

D (1 pts)

Rank Factor;: LANDSCAPE CONTEXT

Key Ecological Attribute: Edge Effects

75 — 100% of edge is bordered by

50— 74% of edge is bordered by, 25 —48% of edge is bordersd

D~ 25% of edge is bordered by

Edge Length ngmral compunities natiral omemities by natursl comnmmities ] uafural commumities
Edoe Wi ..,m.wﬁ The intecess of the edge Tversge width of edge 15 at deast Aoverape width of edge 25 af least Average width of edge 15 at Average widih of edge 13 af least
Lage Wi can be imporiant to biotic 100 m. 75100 m. least 25-75m. =25m.
and ghiohic aspects of the e — : : .
site. =85% cover native vegetation, <5% | 73-95% s wm native 25-50% eover of non-native ém& of non-native planis:
Edge : R vegeiation, 3-25% pover of non- lied N . - :
. =" coverof non-native plants, indact s ; ot moderatek plants, moderate of sxtensive (| bamen ground, highly comapacted
Condition zoils mative plants, intact or madezately 5ol disoaption or ptherwize disrapted soilg
disrapted soils . / i
Key Ecological Attribute: Landscape Stru ﬁw&i
L aaoa Fragmented: Embedded in 20-
. Variegated: Embedded in 60-890% e s
,  petameabavea Tatact: Embedded i 90-100% N natursl or semibabita; abitat | pope oo mt | Relictul: Embeddedin < 20%
Counnectivity R - natural habitat; connectivity is commertivity is generally ligh, but el miicniiee Sl natural or sepni natural habitat;
¥ ustural or seminatoral : e B B . Y senerally low, butvaneswnth | T L By
s expected to be hugh. lower for species sensifive to = i1 . connectivity is essentially absent
vegetation habit iy mobility of species and
= habitat modification; 4
amangement on landscape,
Landscape The mtensity and types of o » o . . . . o
Conditi Tomd wses o the sumomding Landscape Condition Model Index > 0.3 Landscape Condition Model v Landsespe Condition Model
-oRdLiien landscape can affect - Index 0.79 - 0.65 : Tndex = 0.63
hlodel Index ecological integrity. //III\\

Notes: Average width of edge is 349 meters; however, over 50 percent of the edge consists of a roadway or previously cleared areas dominated by Scotch broom.
Landscape Condition Model not completed for this project and was estimated.

10/16/13 Y:A1382\001.010\R\Att 3_Scorecards\EIA Scorecard - Stand A.doex
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Conwell Property Oak Tree Habitat Assessment

Eank

Woodland Stand A

D dpts)

Jnstification

Aletric

AGpts) |

B@pts) |

C(@3pts) |

Rank Factor: CONDITION

Key Ecological Attribute: Vegetarion Composition

“Total cover of native species in

Total cover of nabive species in
Zhenb and herbaceons layers

| Mative species in shmb and

"Total cover of native speciag 1

Total cover of native speciesin

shrub and hetbaceous lavers 50

<50%. Mormative species

Cover of
Scotch broom
{Cytizng scopirius)

digplaces native species and (
iz very aggressive. Eatly
detection is critical

Mone or punieas] (<15%) present.

| Present, but sporadic {<5% cover).

Eelative Cover hot : faicptirtialy : by
L . herbaceous lavers: non- . erbaceons lupers =¥5% o S S
Native Ww@ﬁﬁ natives increase with human A and dowsnate all physiogaomc sirmuh and wmm%wmbmm layes to < 00%. Monnative may be dominats understory with mi
Species Tmpacts. layers; T codominant with ative species Emﬁﬁww i o8 ﬁ.ww LRt
o ) . Comafers are sheent, seatiered, or PSP,
ﬁmm mﬁﬁﬁm mum mﬁw& smeal] O if part of the canopy then P . - . amumm? (=100 yrs. old) wﬁ
) distribution of comifer V . P : Comifers (=100 yrs. old) may overfopped and shaded majority
Conifer et (<100 s they aze part of ant oakioonifer Comifers (<100 % , ‘ . fonk : SRR
encroachment (=100 yrs. association Tepresenting an ecotone nifers (<100 yrs. old) present be mimerous In the canopy of oak canopy. Conifer cover
Ahundance old} iz an indication of the between ok woodland and conifer but do not pose 2 near-term threat | 2nd/orunderstory but have net || may be close to 50% of total free
integrity of disturbance forest amd NOT due to fire to the ook canopy overtopped and shaded the cover. H=50%, then the site has
regimes {Chappell 2000; ﬂ%@mmmﬁ@w o mﬁmﬁwﬁw oak myjonty of the oak canopy rossed threshold into 2 conif
Chappell 2004 woodlmd sites seologicdl evstem,
Prevalent (3-25% coverd. Abumdant = 25% cover

Absolute ﬁ%ﬂm@ Tnvasive species caninflict 2

Tnwasive species prevalent (35—

Twasive gpecies shumdant (=30%

e wide range of ecological ] S o T :
of Invasive iepacts. mﬁﬁww detectionis ( Mone or mindms] (<1%] present. Tnvasse m@mﬁwmwww,?mﬁ bet 0% ab o1, o, i
Herbaceous critical. See list of species spotadic (<5% cover). 30% sbsolute covar). absclute coven,
Species below.
ey Bt i The] £ . . » B - 4.4 F ¥ Y R e & " - " .
MW&MH&WWMMNMWMMM& =10 mative species (or #33% of 7-10 native species for 20-33% of i wﬁwmmﬁwawﬂhwmw x, * | <4 pafive species (or =10% of
Richness of b ,,,% o N native speciesy fur oak-shrabland native species) for oak-shabland PN % e native species) for pak-shrubdand
case o when exposed fo stresors, associations OF 15 species {ar associstions OF 9-13 species [or shrubland associations OF. 49\ | “pc o o6 ons OF <4 spesies ot
id E £ 3 3 4 x»». d¢r % Bl g A * .~ ” n‘ff - - . - ¥ ,. 1 \Aﬂ ‘FW <Av; B P : " z».w 4. ks
Oak mw = aﬂmmwm& ﬁ%ﬁw%ﬂ”ﬂmﬁﬂ% =T0% of native species ) for eak | 43-70% ofmative species ) for sak mmmnwww w@mﬁ%ﬂﬂ%ﬁﬂ%w <209 of native species ) for oak
Plaut Species Mmmw - »8 -5 mmwwmm@ aak hethaceus tsociations with high | herbaceous associztions with high mwﬂwwmnwwm@ﬁ wifh high Hw 1 herbaceous associations with
{Abverson 20094) - § mwmwm%ﬁ 3 mmmmﬁ s ,Eomﬁ%%@ tooak and ﬁ&ﬂﬁm mmwww@ o oak , memm%mm & mmw@. to oal high and moderate fdelity to oak
, list below. woodlands woodlands woodlmds woodiands
Notes:
LANDAU ASSOCIATES
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Conwell Property Oak Tree Habitat Assessment

Woodland Stand A

Key Ecological Attribute: Vegeration Structure
Large, mature (130 yr. old or
The presence of mature ozks =247 dbly, widely spaced ooks with gammmﬁm loggzing bistory.
e o S simgle tnmks and broad spreading L ; A msteredser e TEEn | Substontisl logging has ccowmed;
Pr mmm,ﬁﬁm ﬁm Hmmmwwwmwhwwmm% crowns preseut (savsmma) Cobort EMMWWMMW W.MWM .m Mu__ M _MMMM w@@& removed wﬁﬁ some sre stll All mature trees huvve been
Mature Oaks. aw.._ e habitat ,%mwm gl | Of mature oaks is promineat but niot it aTe mwm%m 5 | present. Minimally, there are removed. Mo irees »15 om dbh
que T 000} AP necessarily dominant in the canopy g numerons freez =15 em dbh present
e {moodlandy; Wo logzing of matmre present
oak;
The distubution of 3ge Hhaltple age orstze classes of oak .
Oak Age classes ard shmctore of oak oy be present but ne gingle class Fire mppression is allowing Diense, even-aged young cobort
< » w canopies are indicative of dominates; Canopy architectore dense, even-nped repeneration present {along with relict open - e P -
Classes yw 4 intact ecological processes Tepresents an Fppropnate max of fsprowting to poour I Some aTess grown trees) agzoss mnch of ‘ EMWM%WMW HMH QMWWMWMMM&,
Structure atvd provide important Iarge open grown frees snd younger | or in clumps (along with relict site. Wost ok trees are <100 < R
habitat (Chappell 2000; tree recraitment that will replace OPED TTOWR tEees), : yrz. okl
" Alverson 2009z}, alder trees when they die.
Total free cover 15 acceplable Tree cover 1s increasing but is Tree coveris increasing but is Tree cover i3 incoeasing and is
Crak savanma (H0%%-25%) over at least 80% of soceptable (10%5-25%) between acceptable (10%5-23%5) between accepiable (10-23%) pver less
Total Tree the aren 00% of the aren 50-70% ofthe aven than 30% of the area
Cover Total tree cover is acoeptable Tree coveris Eﬁmmmwﬂm bt total WMMMMMMMM WMMHM_A MMWM%M 3
Dk woodland {Alverson {23%-60%) over at least 30% of i peceptable {25%-60%0) between beturesn m% 0% of the area Mﬁnmﬁwwgm 25-50%) over wmmc
200933 the aren being munaged for oak TF50% of the area being managed hein - Mm for ook m@gm mmmm of &ﬁ area ?mE
weoodiand. for cak woodland. (ORI ‘m pﬁﬁm
. wondland. )
Shril cover outside of MEW wefii-75% shrub cover {for wﬂwm_wm shrub cover m.maﬂ oak-
Shrub Cover | ™ indicate past disrbunce <=f% shrub cover (for cak-shrbland associations) of woak-shabland associations) or shrobland associations) or
=R - 0ver sieh 2% grazing o fire . .
suppression {DW-EP5 s=100% shoab cover {for ok herbaceous aszociations w=133% shuh cover (for ook ==250% shovlb cover (for ook
CAP} herbaceons associations) herbaceous asanciations)
Notes:
3 LANDAU ASSOCIATES
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Conwell Property Oak Tree Habitat Assessment . ’ Woodland Stand A

Key Ecological Attribute: Natural Disturbance Regime

£3-10 yr3]) fz vital fo Fegime. Tegume. fire Teg
mainiaintng diversity of Low
. o toh types. (Bertiz 1086 ®
Fire Regime | Do JEes (Rems 1250 .
Condition Ok Savenna o
{Ages 1998} ;e ®

Ok woodlsnd

Key Ecological Attribute: Plhysicochemical

Soil Disturbanee Class 2
= Whieel tracks or depressicns Soil Disturbance Clazss 3

Soil-Disturbance Class 1 are evident aud modemtely = Wheel fracks or depressions are
* Wheel fracks or depressions deep. evidentaat desp.
" evident, but faint and shallow. = Forestfloor lavers are » Forest-floor lavers arenuisst
= Forest-floor leyers are present partially missing. o Surface soil is removed through
= 1y 2 . e
w% @a@gﬁm of past equipment. and infact. « Burface soil partally intact gonginge of piling.

* No depressions or wheel tracks. |, g o coil has not been and mavbe mixed with subsoil, | - Surface soil is displaced.

o MWMWMMMMMMM % m,a E Mwwmﬁ -floor Layers are presentand | g, oog * Soil bum severity from * Soil bum severity from

Soil Surface negatively affecting T i Mo soil displacement evident. * Spil bum seventy from prescribed fires 1 moderate prescribed fires is high (white
Condition mn&m%m& S ¥ o gm%ﬁwm ?mgmwm ted soil - prescribed fires iz low { (alight {black ash evident and water prreddizh ash, all litter
(Mo m%& 2 @mww st i Sl charmng of vegetation repellency may be increased conpletely consumed, and aom
PP o 1 neni-coeated soil discontinuans). compared o prebum. struchureless).
o WMMM% , . * Soil compaction is shallow (0 fo | coundition}. * Soil compaction is persistent
gﬂwa s gement created pla 4 inches). « Soil compaction is and deep (greater fhan 12
e soils _ ¥ » Soil stmchore is chaneed from | moderately deep fup te 12 inzhes)
.. undisturbed conditions fo platy or | inches). » Boil structure iz changed from
massive albeit discontmuons. = Boil stuctare is changed from mdistrbed snd iz platy oF
undistarbed conditions and - massive throughout,
mzy beplaty or massive.

Notes:

1071613 YAI382100L010\R\ALE 3 _Seorecards\EIA Seorecard - Stand A.docx . 4 - LANDAU ASSOCIATES



Conwell Property Oak Tree Habitat Assessment

Woodland Stand A

Rank
Aletric Justification ;
A (5 pts) _ B (4 pts.) C (3 pts.) | D (1 pts.)
Rank Factor: SIZE
Key Ecological Attribute: Size
Indicates the proportion lost
due to streszors such as : Qeenrrence is substantislly o .
, L - L {Qiecurrence is only modestly « e Oreourrence i3 severely reduced
. e complete firs suppression Site iz ot or meinimeally rednced ) o e e . reduced from its origingl e iy
Relative Size {comversion to wﬁmﬁ from natural sxtent {937 remaing) HmmManMWMWWWmeWEBMMWﬁ al nataral mﬂwmm mm?m%m from %MM%MH mmw.mwww extent
system), developroent, RS TAmATNT)
" roads, eic,
Abaolute size may be :
Absolute Size | joborat %agmwwmm Very large (~100 ac/40 ha) Lazse (40-100 ac/16-40 ha) Moderate (5-40 ac/2-16 h) Small (5 ac/2 ha)
svrropniding landscape
Notes:

" 10/16/13 YA1382\001.010\R\A1t 3_Scorecards\EIA Scorecatd - Stand A.docx
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Conwell Property Oak Tree Habitat Assessment

Table 1. North Pacific Oak Woodland Ecological Integrity Assessment Scorecard

‘Woodland Stand B

Aletyic

Justification

Fank

A (5 pts) _

B {4 pts.)

_ C (3 pts.)

D (1 pts)

Rank Factor: LANDSCAPE CONTEXT

Key Ecological Attribute: Edge Effects

Edge Length

Edge Width

Edge
Condition

The intactness of the edze

pan be important bo biotic

and abiotic agpects of the
site.

75— 100% of edze is bordered by
naiural communities

50— T4% of edge is @a&ma%v
natural communities

75 —49% of edge is borderad
by motural compnnities

« 33% of edge 15 bordeved by
natural compraties

Zoverage width of edge 15 2t least
150 m,

Lverage width of %mgv Aversge width of edge is at
N 73100m o~

least 25-T5m.

Loverage width of edge 35 at least
=25m

=55% cover native vegetation, <5%
coverof non-native plants, imtact
soils

75-95% cover of notive
wvegetation, 3-25%% pover of non-
native plants, infact oy moderately
dizmpted soils

35-50% cover of non-native
plants, moderste or sxiensive
zoil disruption

505 cover of non-native plants
barren ground, Bghly compacted
o etherwize dizmupted sails

Key Ecological Attribute: Landscape @mﬁ.ﬁm&i

Variegated: Embedded in 60-30%

Fragmented: Embedded in 20-

Eelictusl: Embedded in = 20%

: tactarean aye R Totact Embedded in 90.100% ™| natural or semihabitat; habitat | Ore panueal or seminatural
Connectivity stural or semi-natral natural habitat; w@g@mﬁ&q is g@m&ﬁﬁm is m_mwmmmm»?%ﬁ but generally mﬁq bt e ries Mﬁ & natusl or seni-nateral habatat;
. ﬂmﬁmﬁﬁ% expectad to be high tower for species sensitive to Ea@wg oF 5 nmwa i connectivity is exzentially absent
= : habitat modification: areaneement Mwm WMMWEMM@
Landscape The infensity and types of - " \ . / ‘

Conditior 1ond e in the vemounding Landscape Condition Model Index = 0.8 A Landscape Condition Model Lardscape Condition Model

i-ondition Iandscape can affect : Tudex 0.79 ~ .63 : Index < 0.63
Alodel Index ecological infesrity. :

Notes: Stand B edge primarily contains developed and previously disturbed areas. Landscape Condition Model not completed for this project and was estimated.
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