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SHORELINE CUMULATIVE
IMPACTS ANALYSIS

FOR CITY OF KIRKLAND
SHORELINE MASTER PROGRAM

1 INTRODUCTION

The Shoreline Management Act guidelines (Washington Administrative Code [WAC]
173-26, Part III) require local shoreline master programs (SMPs) to regulate new
development to “achieve no net loss of ecological function.” The guidelines state that,
“To ensure no net loss of ecological functions and protection of other shoreline functions
and/or uses, master programs shall contain policies, programs, and regulations that
address adverse cumulative impacts and fairly allocate the burden of addressing
cumulative impacts” (WAC 173-26-186(8)(d)).

The guidelines further elaborate on the concept of net loss as follows:

“When based on the inventory and analysis requirements and completed
consistent with the specific provisions of these guidelines, the master program
should ensure that development will be protective of ecological functions
necessary to sustain existing shoreline natural resources and meet the standard.
The concept of “net” as used herein, recognizes that any development has
potential or actual, short-term or long-term impacts and that through application
of appropriate development standards and employment of mitigation measures
in accordance with the mitigation sequence, those impacts will be addressed in a
manner necessary to assure that the end result will not diminish the shoreline
resources and values as they currently exist. Where uses or development that
impact ecological functions are necessary to achieve other objectives of RCW
90.58.020, master program provisions shall, to the greatest extent feasible, protect
existing ecological functions and avoid new impacts to habitat and ecological
functions before implementing other measures designed to achieve no net loss of
ecological functions.” [WAC 173-206-201(2)(c)]

In short, updated SMPs shall contain goals, policies and regulations that prevent
degradation of ecological functions relative to the existing conditions as documented in
that jurisdiction’s characterization and analysis report. For those projects that result in
degradation of ecological functions, the required mitigation must return the resultant
ecological function back to the baseline. This is illustrated in Exhibit 1 below. The
jurisdiction must be able to demonstrate that it has accomplished that goal through an
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analysis of cumulative impacts that might occur through implementation of the updated
SMP. Evaluation of such cumulative impacts should consider:

(i) current circumstances affecting the shorelines and relevant natural
processes;
(ii) reasonably foreseeable future development and use of the shoreline; and

(iii) beneficial effects of any established regulatory programs under other local,
state, and federal laws.”

SMP Updates: Achieving No Net Loss of Ecological Function

'y SMP Restoration
Higher Plan
Valurtary restoration
oppertunities
s
o No Net Loss - Current Baseline
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Source: Department of Ecology

Exhibit 1. Department of Ecology lllustration to Achieve “No Net Loss”

As outlined in the Shoreline Restoration Plan prepared as part of this SMP update, the
SMA also seeks to restore ecological functions in degraded shorelines. This cannot be
required by the SMP at a project level, but Section 173-26-201(2)(f) of the Guidelines
says: “master programs shall include goals and policies that provide for restoration of
such impaired ecological functions.” See the Shoreline Restoration Plan for additional
discussion of SMP policies and other programs and activities in Kirkland that contribute
to the long-term restoration of ecological functions relative to the baseline condition.
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The following information and analysis provided in this report provides an overview by
proposed environment designation of existing conditions, anticipated development,
relevant Shoreline Master Program (SMP) and other regulatory provisions, and the
expected net impact on ecological function.

2 EXISTING CONDITIONS

The following summary of existing conditions is based on the Final Shoreline Analysis
Report (The Watershed Company 2006) and additional analysis needed to perform this
assessment. This discussion has been divided by proposed shoreline environment
designations. As shown in Figure 1 in Appendix A, these include Residential - L,
Residential M/H, Urban Mixed, Urban Conservancy, Natural, and Aquatic designations.
The Shoreline Analysis Report includes an in-depth discussion of the topics below, as
well as information about transportation, stormwater and wastewater utilities,
impervious surfaces, and historical/archaeological sites, among others.

As shown in Table 1, nearly 40 percent of the City’s shoreline frontage and over 60
percent of the City’s total shoreline area is designated Natural or Urban Conservancy,
the designations assigned to those lands that have higher levels of ecological function
and the lower levels of existing and allowed alteration. The majority of the City’s
shoreline development is concentrated in the remaining 60 percent of the shoreline
frontage and 40 percent of the shoreline area, in areas that generally have lower level of
ecological function as a result of that development.

Table 1. Length of Shoreline Frontage and Shoreline Area by Environment
Designation
Percent of . Percent of
Total Qe Total
Environment Designation | Waterfront Length - Shoreline -
Shoreline G Shoreline
Jurisdiction
Frontage Area
Natural (N) 8,312 Feet (1.57 26% 143 acres 58%
Miles)
Urban Conservancy (UC) 4,514’\;Ieeest)(0.85 14% 18 acres 7%
Residential — Low (R-L) 8,123 Feet (1.54 25% 31 acres 13%
Miles)
Residential — Medium/High 6,204 Feet (1.18 o o
(R-M/H) Miles) 19% 30 acres 12%
Urban Mixed (UM) 5,043 Feet (0.96 16% 24 acres 10%
Miles)
TOTAL | 32:196 Feet (6.1 100% 245 100%
Miles)
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It is important to note that overall Kirkland’s shoreline zone is generally deficient in
high-quality biological resources and critical areas, with the exception of the wetlands
and shoreline areas within and adjacent to Yarrow Bay and Juanita Bay.

2.1 Residential — L Environment

Approximately 13 percent of the City’s upland shoreline jurisdiction is in the Residential
— L environment. Results from Kirkland’s Shoreline Analysis Report (The Watershed
Company 2006) show that the majority of the Residential — L environment contains
Medium functioning shoreline. Two small areas of Residential — L environment are
located along Lake Washington Boulevard, in an area rated as Low functioning. These
shoreline analysis results are based on a relative scale of shoreline conditions throughout
Kirkland, including the information provided below.

2.1.1 Existing Land Use

The shoreline within the Residential — L environment is exclusively single-family
residential. In general, the land area designated as Residential — L is fully developed,
containing approximately 35 percent impervious surface. Expansion, redevelopment or
alteration to existing single-family units will occur over time (see Figures 1a-d in
Appendix B). The Residential — L environment contains 117 lots, 97 of which abut the
water. Two lots are vacant, including one waterfront lot (see Figure 2 in Appendix B).

The existing median residential structure setback in the Residential — L environment is
approximately 43 feet from the ordinary high water mark (OHWM) (see Figures 3a-f in
Appendix B). However, the median distance from the OHWM to improvements (either
paved surfaces or other accessory structures) is approximately 36 feet. Table 2 presents
data on existing residential structure setbacks on parcels within the Residential - L
environment. As Table 2 shows, 23 (24%) of the 97 waterfront parcels have residential
structures located less than 30 feet (non-conforming structures) from the OHWM. Of the
remaining developed lots, 53 (55%) have residential structures between 30 and 60 feet
from OHWM, and 22 (23%) have residential structures greater than 60 feet from the
OHWM.

Table 2. Existing shoreline residential structure setback data for the Residential —
L environment.
Measure of residential structure setback Number of Waterfront
Parcels
Total Waterfront Parcels 97
Structures < 30 ft from OHWM 23
Structures 30 - 60 ft. from OHWM 53
Structures > 60 ft. from OHWM 22
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In general, setbacks ranged widely from essentially 0 feet to 232 feet. Setbacks at
individual properties seem to be based on several factors, including local topography,
lot depth (see Exhibit 2), and location of the sewer line. A cluster of very shallow lots
corresponding to very small existing structure setbacks is located south of the Heritage
Park street end to just north of Marina Park.
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Exhibit 2. Relationship between Parcel Depth and Existing Structure Setback in the

Residential — Low Shoreline Environment.

2.1.2 Parks and Open Space/Public Access

There are no formal public parks or open spaces within the Residential - L environment.
However, there are several waterfront street ends, though these are presently not
developed or used for public purposes.

2.1.3 Shoreline Modifications

The Residential — L environment is heavily modified with just over 88 percent of the
shoreline armored at or near the OHWM (Table 3) (see Figures 7a-7e in the Shoreline
Analysis Report) and a pier density of approximately 56 piers per mile (Table 4). This
compares to 71 percent armored and 36 piers per mile for the entire Lake Washington
shoreline (Toft 2001). Thus, for Kirkland’s Residential — L environment, pier density and
shoreline armoring are much higher than the lake-wide figures.
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Table 3. Shoreline armoring in the Residential — L environment.

Shoreline Condition
(feet / % of shoreline)

Armored’ Natural / Semi-Natural®

7,148 (88%) 975 (12%)

1 “Armored” shorelines encompass angular or rounded granite or basalt boulder, concrete,
and wood armoring types.

2 “Natural/Semi-Natural” shorelines captures those areas that are not solidly armored at the
ordinary high water line; they may include some scattered boulders or woody debris at or
near the ordinary high water line.

Table 4. In-water structures in the Residential — L environment.
Total Number of Average Number of | Total Overwater Cover
Piers Piers per Mile (square feet)
90 56 73,947

It is not uncommon around Lake Washington for some historic fills to be associated with
the original bulkhead construction, usually to create a more level or larger yard. Most of
these shoreline fills occurred at the time that the lake elevation was lowered during
construction of the Hiram Chittenden Locks.

2.2 Residential — M/H Environment

Approximately 12 percent of the City’s upland shoreline jurisdiction is in the Residential
— M/H environment. Results from Kirkland’s Shoreline Analysis Report (The Watershed
Company 2006) show that the majority of the Residential - M/H environment contains
Low functioning shoreline. However, one small area of Residential - M/H environment
is located just west of Juanita Beach Park, in an area rated as High functioning. A
second area of Residential - M/H environment is located just north of Marina Park, in an
area rated as Medium functioning. These shoreline analysis results are based on a
relative scale of shoreline conditions throughout Kirkland, including the information
provided below.

2.2.1 Existing Land Use

The shoreline within the Residential - M/H environment is comprised of both single-
and multi-family residential uses. In general, the land area is fully developed,
containing approximately 54 percent impervious surface. Expansion, redevelopment or
alteration to existing multi-family units will occur over time (see Figures 1a-d in
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Appendix B). The Residential - M/H environment contains 92 lots, 57 of which abut the
water. Five lots are vacant, including four waterfront lots (see Figure 2 in Appendix B).

The existing median residential structure setback in the Residential - M/H environment
is approximately 24 feet from the ordinary high water mark (OHWM) (see Figures 3a-f
in Appendix B). However, the median distance from the OHWM to improvements
(either paved surfaces or other accessory structures) is approximately 15 feet. Table 5
presents data on existing residential structure setbacks on parcels within the Residential
— M/H environment. As Table 5 shows, 28 (50%) of the 56 waterfront parcels have
residential structures located less than 25 feet from the OHWM. Of these, six residential
condominium structures were built out over the water. Of the remaining developed
lots, 15 (27%) have residential structures between 25 and 40 feet from OHWM, and 13
(23%) have residential structures greater than 40 feet from OHWM.

Table 5. Existing shoreline residential structure setback data for the Residential —
M/H environment.
Measure of primary structure setback NumberPof P
arcels
Total Waterfront Parcels 56
Structures < 25 ft from OHWM 28
Structures 25 - 40 ft. from OHWM 15
Structures > 40 ft. from OHWM 13

In general, setbacks ranged widely from essentially O feet to 134 feet. This environment
also contains several buildings constructed over the water and supported on pilings.
Similar to the Residential — L environment, setbacks at individual properties seem to be
based on several factors, including lot depth (see Exhibit 3) and location of the sewer
line. However, the correlation is not as strong. This is likely because most of the
existing multi-family developments attempt to maximize number of units on a given
parcel, making it a higher priority to push the development closer to the water.

2.2.2 Parks and Open Space/Public Access

There are no formal public parks or open spaces within the Residential - M/H
environment.
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Exhibit 3.
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Relationship between Parcel Depth and Existing Structure Setback in the
Residential — Medium/High Shoreline Environment.

2.2.3 Shoreline Modifications

The Residential - M/H environment is heavily modified with just over 89 percent of the
shoreline armored at or near the OHWM (Table 6) (see Figures 7a-7e in the Shoreline
Analysis Report) and a pier density of approximately 42 piers per mile (Table 7). This
compares to 71 percent armored and 36 piers per mile for the entire Lake Washington
shoreline (Toft 2001). Thus, for Kirkland’s Residential - M/H environment, pier density
and shoreline armoring are both higher than the lake-wide figures, although pier
density is lower than the Residential - environment.

Table 6.

Shoreline armoring in the Residential — M/H environment.

Shoreline Condition
(feet / % of shoreline)

Armored’ Natural / Semi-Natural®

5,522 (89%) 682 (11%)

1 “Armored” shorelines encompass angular or rounded granite or basalt boulder, concrete,
and wood armoring types.

2 “Natural/Semi-Natural” shorelines captures those areas that are not solidly armored at the
ordinary high water line; they may include some scattered boulders or woody debris at or
near the ordinary high water line.
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Table 7. In-water structures in the Residential — M/H environment.
Total Number of Average Number of Total Overwater
Piers Piers per Mile Cover (square feet)
49 42 145,571

2.3 Urban Conservancy

Approximately 7 percent of the City’s shoreline jurisdiction is in the Urban Conservancy
environment. Results from Kirkland’s Shoreline Analysis Report (The Watershed
Company 2006) show that the Urban Conservancy environment contains areas rated at
all three levels of shoreline ecological function (Low, Medium, and High). The area just
west of the Juanita Beach Park swimming beach is rated as High. Kiwanis Park,
Waverly Park, and the Lave Avenue West Street-end Park are each rated as Medium.
Finally, the parks/open spaces located south of Marina Park and north of the Yarrow
Bay Wetlands are rated as Low. These shoreline analysis results are based on a relative
scale of shoreline conditions throughout Kirkland, including the information provided
below.

2.3.1 Existing Land Use

The Urban Conservancy environment is comprised entirely of City-owned parks and
street-ends designated as Park/Open Space per the City’s Comprehensive Plan. The
land area contains approximately 23 percent impervious surface. The existing median
primary structure setback in the Urban Conservancy environment is 31 feet, and the
mean is 37 feet (see Figures 3a-f in Appendix B). There are 14 parcels in the Urban
Conservancy environment, 10 of which abut the water. Nine lots are vacant (likely
undeveloped street-ends or parks), including six waterfront lots (see Figure 2 in
Appendix B).

2.3.2 Parks and Open Space/Public Access
The City parks listed below provide public access to Lake Washington, as well as

provide opportunities for water-dependent, water-related, and water-enjoyment
recreational uses.

e Houghton Beach Park

e Marsh Park

e Settler’s Landing

e David Brink Park

e Street-end Park

e Lake Avenue West Street-end Park

e Kiwanis Park
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e Waverly Beach Park

e Juanita Beach Park

The western portion of Juanita Beach Park, containing Juanita Creek and its associated
stream buffer, is designated as Urban Conservancy. However, the heavily used beach
area is designated as Urban Mixed (see below).

2.3.3 Shoreline Modifications

The Kirkland shoreline in the Urban Conservancy environment has been modified with
approximately 60 percent of the shoreline armored (Table 8) (see Figures 7a -7e in the
Shoreline Analysis Report) at or near the OHWM and a total of approximately 7 piers
per mile (Table 9). As expected, pier density and shoreline armoring along Kirkland’s
Urban Conservancy environment is significantly lower than the lake-wide figures.

Table 8. Shoreline armoring in the Urban Conservancy environment.

Shoreline Condition
(feet / % of shoreline)

Armored’ Natural / Semi-Natural®

2,708 (60%) 1,806 (40%)

1 “Armored” shorelines encompass angular or rounded granite or basalt boulder, concrete, and
wood armoring types.

2 “Natural/Semi-Natural” shorelines captures those areas that are not solidly armored at the
ordinary high water line; they may include some scattered boulders or woody debris at or
near the ordinary high water line.

Table 9. In-water structures in the Urban Conservancy environment.
Total Number of Average Number of Total Overwater
Piers Piers per Mile Cover (square feet)
18 24 23,206

2.4 Urban Mixed

Approximately 10 percent of the City’s upland shoreline jurisdiction is in the Urban
Mixed environment. Results from Kirkland’s Shoreline Analysis Report (The Watershed
Company 2006) show that the majority of the Urban Mixed environment contains Low
functioning shoreline. However, the majority of Juanita Beach Park and the adjoining
multi-family uses to the east are included in an area rated as High functioning. These
shoreline analysis results are based on a relative scale of shoreline conditions throughout
Kirkland, including the information provided below.

10
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241 Existing Land Use

The shoreline within the Urban Mixed environment is comprised of a variety of uses
including higher-intensity park/open space (relative to Urban Conservancy or Natural
parks), some multi-family residential, and commercial. In general, the land area is fully
developed, containing approximately 56 percent impervious surface. The Urban Mixed
environment contains 40 lots, 15 of which abut the water. Four lots are vacant, including
two waterfront lots (see Figure 2 in Appendix B).

The existing median primary structure setback in the Urban Mixed environment is 28
feet from the ordinary high water mark (OHWM) (see Figures 3a-f in Appendix B).
However, the median distance from the OHWM to improvements (either paved surfaces
or other accessory structures) is approximately 11 feet. Table 10 presents data on
existing residential structure setbacks on parcels within the Urban Mixed environment.
As Table 10 shows, 4 (31%) of the 13 waterfront parcels have primary structures located
less than 25 feet from the OHWM. Of the remaining developed lots, 5 (38%) have
primary structures between 25 and 40 feet from OHWM, and 4 (31%) have primary
structures greater than 40 feet from OHWM.

Table 10. Existing shoreline primary structure setback data for the Urban Mixed
environment.
Measure of Primary Structure Setback NI BT G17 LRI
Parcels
Total Developed Waterfront Parcels 13
Structures < 25 ft from OHWM
Structures 25 - 40 ft. from OHWM
Structures > 40 ft from OHWM 4

2.4.2 Parks and Open Space/Public Access

Both Marina Park, located in downtown Kirkland, and the swimming beach at Juanita
Beach Park are designated as Urban Mixed.

2.4.3 Shoreline Modifications

The Urban Mixed environment is heavily modified with just over 80 percent of the
shoreline armored at or near the OHWM (Table 11) (see Figures 7a-7e in the Shoreline
Analysis Report) and a pier density of approximately 14 piers per mile (Table 12). Thus,
for Kirkland’s Urban Mixed environment, pier density is lower but shoreline armoring is
higher than the lake-wide figures.

11
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Table 11. Shoreline armoring in the Urban Mixed environment.

Shoreline Condition
(feet / % of shoreline)

Armored’ Natural / Semi-Natural®

4,034 (80%) 1,009 (20%)

1 “Armored” shorelines encompass angular or rounded granite or basalt boulder, concrete,
and wood armoring types.

2 “Natural/Semi-Natural” shorelines captures those areas that are not solidly armored at the
ordinary high water line; they may include some scattered boulders or woody debris at or
near the ordinary high water line.

Table 12. In-water structures in the Urban Mixed environment.
Total Number of Average Number of Total Overwater
Piers Piers per Mile Cover (square feet)
13 14 157,824

2.5 Natural Environment

Approximately 58 percent of the City’s upland shoreline jurisdiction is in the Natural
environment. These areas all rate as High for existing shoreline ecological function (The
Watershed Company 2006).

2.5.1 Existing Land Use

The shoreline within the Natural environment is predominately park/open space,
though there are some privately held undeveloped properties located in both the
Yarrow Bay and Juanita Bay wetland complexes. The Natural environment contains
only 1 percent impervious surface. There are a number of existing, undeveloped lots
located within this environment. The Natural environment contains all or portions of 73
lots, 16 of which abut the water. Forty-one lots are vacant, though many of these are in
public ownership. Of those privately held, fourteen lots are vacant, including three
waterfront lots (see Figure 2 in Appendix B). However, only one of these lots has the
potential for development within shoreline jurisdiction due to critical area restrictions
(see Figures 1a and 1d in Appendix B). The remaining lots are either owned by the City,
or are encumbered by associated wetlands but have upland area outside of shoreline
jurisdiction that may accommodate new development.

2.5.2 Parks and Open Space/Public Access

Yarrow Bay Park, Juanita Bay Park and their associated wetlands are designated as
Natural.

12



The Watershed Company
June 2009

2.5.3 Shoreline Modifications

The Natural environment contains no shoreline armoring at or near the OHWM (see
Figures 7a-7e in the Shoreline Analysis Report) and a very low pier density of
approximately 1 pier per mile. Two piers are located within Juanita Bay Park. Thus, as
expected, pier density and shoreline armoring within Kirkland’s Natural environment
are both extremely low compared to the lake-wide figures.

2.6 Aquatic Environment

The Aquatic environment encompasses all areas waterward of the ordinary high water
mark of Lake Washington contained within the City limits. The purpose of this
designation is to protect, restore, and manage the unique characteristics and resources of
the areas waterward of the ordinary high water mark. Regulations and performance
standards that apply to individual uses and developments are evaluated under the
above designations and uses.

2.7 Biological Resources and Critical Areas

With the exception of the wetlands and shoreline areas within and adjacent to Yarrow
Bay and Juanita Bay, Kirkland’s shoreline zone itself is generally deficient in high-
quality biological resources and critical areas, primarily because of the extensive
residential and commercial development and their associated shoreline modifications.
Outside of the shoreline associated wetlands, the highest functioning shoreline areas are
primarily along city-owned parks and open spaces. Although not specifically separated
as a distinct unit during the shoreline inventory, Kiwanis Park represents the highest
quality City-owned shoreline, in terms of existing ecological functions, not including the
Yarrow Bay and Juanita Bay wetland areas. Many of the parks in both the Urban
Conservancy and Urban Mixed environment have the potential for the improvement of
ecological functions.

There are a number of streams along the Kirkland shoreline that discharge into Lake
Washington. Several, including Juanita Creek, Forbes Creek, Carillon Creek, and
Yarrow Creek, are known to support fish use. Adult salmon have been documented in
each of these creeks. Many of the smaller tributaries to Lake Washington, including
streams that flow seasonally or during periods of heavy rains, are piped at some point
and discharge directly to Lake Washington via a closed system.
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3 ANTICIPATED DEVELOPMENT AND
POTENTIAL EFFECT ON FUNCTION

3.1 Patterns of Shoreline Activity

The City reviewed its shoreline permitting records for the 16 years between 1991 and
2006 (Table 13). Several projects had multiple components and obtained multiple
permits; the available permit summary did not consistently indicate which permit type

was granted so there are a number of “unknowns.” This summary underestimates

shoreline activity, as not all shoreline exemptions were tracked.

Table 13.

Shoreline Permit History in the City of Kirkland Since 1991.

Year

Pier

Extension/
Mod.

New/

Replacement

Bulkhead
Mod

Upland
Structure

Upland Park
Mod

Utilities

Permit Type

SDP

SCUP
Variance

Unknown

1991

—_

1992

—_

1993

1994

1995

_ |

1996

NI =_2W|=

1997

1998

—_

1999

2000

S =N

NI WIAN|R|~W[PH

2001

2002

2003

2004

NN~ W[am~ D[ D[]

3

2005

1

1

WININI=2ININ|~ |~

2006

wih|la|dvIV|w|dM|lo|lO|d|D|lOo|w | |o|=| #of Cases

3

1

1

TOTAL

64

13

17

5

25

3

8

32

N
N

SDP = Shoreline Substantial Development, SCUP = Shoreline Conditional Use Permit

In addition, a number of shoreline exemptions, not included in the summary table
above, have been issued for pier repairs, pier replacements, pier extensions, and
bulkhead construction or repair meeting the standards contained in WAC 173-27-040.
Also, the numbers below do not include single-family residential development that met

the exemption standard contained in WAC 173-27-040.
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No trends in shoreline activity or permit type are apparent. Over the past 16 years, 26
percent of permitted shoreline projects included a new or replacement pier component,
20 percent a pier extension or modification component, 8 percent a bulkhead
modification component, 39 percent an upland structure component (for new
commercial or residential construction, setback variances, etc.), 13 percent a utilities
component (sewer lines, sewer lift stations, storm drain outfall dredging, etc.), and 5
percent a parks component (trails, hard landscape elements, benches, etc.). Case notes
indicate that pier proposals began to include impact minimization measures, such as
deck grating and narrow walkways, prescribed by state and federal agencies in 2000.
Although not indicated, it is likely that several of the 1999 pier proposals included
minimization measures as well, consistent with the listing of chinook salmon and bull
trout as Threatened under the federal Endangered Species Act in 1999.

As indicated by the data presented above, new or replacement piers were very
infrequent. Pier extensions or modifications were even less common. Bulkhead
modifications were also extremely low, with only 5 applications during the 16 year
review period. However, it is expected that the number of these types of proposals,
except for new piers, will exceed these rates in coming years as the existing structures
and modifications reach their life expectancy.

3.2 Residential Development (Residential — L and
Residential M/H)

With the possible exception of limited additional residential lands being acquired for
public open space (in the Natural environment of Yarrow Bay wetland complex),
residential uses are limited to the Residential -L and Residential - M/H environments.
While the single-family nature of Residential — L is not expected to change over the next
20 years, the mix of single- and multi-family developments may change and new
development will occur in the Residential - M/H environment. On the whole, a
substantial amount of re-builds and remodels are anticipated in both environments.

Typically, development of vacant lots into residential uses would result in replacement
of pervious, vegetated areas with impervious surfaces and a landscape management
regime that often includes chemical treatments of lawn and landscaping along with
increased exterior lighting. These actions can have multiple effects on shoreline
ecological functions, including;:

1. Increase in surface water runoff due to reduced infiltration area and increased
impervious surfaces, which can lead to excessive soil erosion and subsequent in-
lake sediment deposition. This can affect the following;:

Hydrologic Functions
Storing water and sediment

2. Reduction in ability of site to improve quality of waters passing through the
untreated vegetation and healthy soils. This can affect the following:

15



City of Kirkland
Cumulative Impacts Analysis

Hydrologic Functions
Removing excess nutrients and toxic compounds

Vegetation Functions
Water quality improvement

3. Potential contamination of surface water from chemical and nutrient
applications. This can affect the following:
Vegetation Functions
Water quality improvement

4. Elimination of upland habitat occupied by wildlife that use riparian areas. This
can affect the following;:
Habitat Functions
Physical space and conditions for life history
Food production and delivery

5. Lighting is known to affect both fish and wildlife in nearshore areas. This can
affect the following:
Habitat Functions
Physical space and conditions for life history

Expansions and remodels of existing residences are likely to occur relatively frequently
during the future. Many of these activities would not change the baseline condition of
ecological function, although expansions that increase impervious surfaces may occur.
Runoff from most expanded residences is clean, however, and water quantity is not an
issue in the Lake Washington environment. The significance of impervious surfaces on
a lake environment where water quantity is not really a factor is very diminished given
the residential uses. Single-family or multi-family homes generally have clean roof and
sidewalk runoff, and driveways whether 50 square feet or 5,000 square feet are typically
pollution-generating surfaces only to the extent that vehicle-related pollutants are
deposited on them. Most single-family homes have between two and four vehicles,
regardless of the driveway area and thus the correlation between driveway area and
amount of pollution is not strong. However, improperly managed runoff during and
post construction could increase erosion, and could cause sediments and pollutants to
enter the lake.

In the Residential — L environment, there are four lots that have capacity for further
subdivision to create additional building lots, with a total capacity of approximately 17
lots. In addition, in the Residential — L environment, approximately 54 waterfront lots
(roughly 56% percent) are considered to have strong redevelopment potential (see
Figures 1a-d in Appendix B). Redevelopment potential was based on assumptions made
for each lot related to age of the home and the ratio of improvement value to land value.
As mentioned above, the existing median setback in the Residential — L environment is
43 feet. The SMP proposes a residential setback of 30 percent of the proposed lot depth,
with a 30-foot minimum and a 60-foot maximum (see Figures 6a-d in Appendix B),
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except for an area along Lake Avenue West south of the Lake Avenue West street end
park. The latter area would have a setback based on the average of the adjacent
properties, but no less than 15 feet (see Figure 4 in Appendix B). Based on the City’s
analysis of redevelopment potential, the resultant median setback in the Residential - L
environment would be approximately 36 feet. This reduction in the median setback
results in a conversion of a maximum of 1.79 acres of space between the primary
structure and the OHWM to a greater level of development. As previously mentioned,
two lots in Residential - L are vacant, including one waterfront lot (see Figure 2 in
Appendix B). However, the waterfront lot is owned by a private utility company and
the upland lot has no development potential.

In the Residential - M/H environment, approximately 20 waterfront lots (roughly 35%
percent, including the vacant lots) and approximately 25 overall lots within the shoreline
jurisdiction are considered to have strong redevelopment potential (see Figures 1a-d in
Appendix B). Redevelopment potential was based on assumptions made for each lot
related to the allowed density permitted in the underlying zone and the ratio of
improvement value to land value. Expansion (of structure size as well as number of
multi-family dwelling units), redevelopment or alteration to existing developments will
occur over time, but the majority of this environment will remain functionally
unchanged.

As previously mentioned, five lots are vacant, including four waterfront lots (see Figure
2 in Appendix B). Each of these four lots has potential for new multi-family
development. However, two of the lots are already altered. One lot has paved parking
that appears to be used by the adjacent lot to the north, and a path to the water’s edge
with a bulkhead and a pier. The second lot has a substantial overwater structure
paralleling the nearshore. All of the lots are narrow, between 25 and 50 feet wide;
armored; and sandwiched between developments to the north and south and busy Lake
Washington Boulevard/Lake Street South to the east. These lots are mostly well
vegetated, with one or more trees each, but several also appear to include substantial
patches of Himalayan blackberry. The small size of these low-functioning habitat areas
and proximity to intensive development and roadways limits their value.

The existing median setback in the Residential - M/H environment is 24 feet. The SMP
proposes a residential setback of 15 percent of the proposed lot depth, with a 25-foot
minimum (see Figures 5a-e in Appendix B). Based on the City’s analysis of
redevelopment potential, the resultant median setback in the Residential - M/H
environment would be approximately 25 feet, with the average dropping from 27 to 21
feet. This reduction in the average setback results in a conversion of a maximum of 0.74
acre of space between the primary structure and the OHWM to a greater level of
development.

These conversion numbers are likely an overestimate, both in area and assumed
corresponding function, as primary structures are never as wide as the lot. It also does
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not factor in that much of that “lost” space is already occupied by decks, paved surfaces,
lawn or other improvements that have reduced or eliminated the function of that space
(see Shoreline Vegetation Detail for the Residential — L Environment and Residential
M/H in Appendix D). Finally, because of the staggered distribution of lot depths and
primary structure locations, some of that space landward of a primary structure
currently set back far from the water’s edge may be greatly impacted by activities on
shallower adjacent lots where the structure is located closer to the water’s edge.

However, that space, while perhaps not providing direct habitat to fish and wildlife
species, did provide attenuation of exterior and interior lighting with respect to
illumination of the water and immediately adjacent shorelands (Rich and Longcore 2006;
Rich and Longcore 2004; Mazur and Beauchamp 2006). To offset the reduction in
lighting attenuation, the SMP includes provisions in Section 83.470.4 regarding lighting
shielding, direction, levels, height, and other standards.

To address the other less direct losses to shoreline function resulting from reduction in
the space between primary structures and their attendant activities and the water’s edge,
the SMP contains a native landscape standard in SMP 83. 400 (Tree Management and
Vegetation in Shoreline Setback) that requires native plantings, including trees, in at
least 75 percent of the nearshore riparian area located along the water’s edge, an average
of 10 feet wide in Residential — L and 15 feet wide in Residential - M/H. When a
development proposal includes an increase of at least 10 percent in gross floor area of
any structure located in shoreline jurisdiction or an alteration to any structure(s) in
shoreline jurisdiction, the cost of which exceeds 50 percent of the replacement cost of the
structure(s), the development must come into conformity with the landscape standard.
Based on the anticipated level of redevelopment in the Residential — L and Residential —
M/H environments, approximately 0.85 acre of native vegetation, including trees, will be
installed along the water’s edge.

Although it is difficult to estimate how many property owners might take advantage of
different buffer reduction options, those that do will be required to implement one or
more additional ecological function improvements on the site. The amount of reduction
allowed for a given improvement is at least proportional to the amount of function lost
by allowing the reduction. Further, several of the improvements, such as shoreline
armoring removal, would have positive effects on shoreline processes, not just
improvements in function.

3.3 Higher Intensity Development (Urban Mixed)

Typically, development of vacant lots would result in replacement of pervious,
vegetated areas with impervious surfaces and a landscape management regime that
often includes chemical treatments of landscaping along with increased exterior lighting.
These actions in the Urban Mixed environment would have identical impacts to those in
the Residential - L and M/H environments as discussed above in Section 3.2.
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In the Urban Mixed environment, approximately 11 lots in the Urban Mixed
environment have additional capacity for development within the shoreline jurisdiction.
Most of this potential redevelopment would occur in areas that are separated from the
waterfront by major roads or intervening properties. Along the waterfront area, which
contained 15 existing lots, only two (roughly 13% percent) are considered to have strong
redevelopment potential (see Figures 1la-d in Appendix B). One of the properties has
redeveloped since the inventory was completed (Yarrow Bay Marina). The
redevelopment resulted in a net increase in shoreline functions, as buildings were
relocated back from the shoreline and native plantings were installed along a portion of
the shoreline riparian area. Lighting was also shielded in order to limit impacts.

Redevelopment potential was based on assumptions made for each lot related to the
allowed intensity of uses, the allowed density permitted in the underlying zone, and the
ratio of improvement value to land value. The majority of this environment will
functionally remain unchanged, particularly as a large portion of Urban Mixed is
occupied by Carillon, which has already been fully developed consistent with its Master
Plan. The other major Urban Mixed areas include the core downtown area, including
the more intensely utilized Marina Park, and portions of Juanita Beach Park and some
adjacent commercial or multi-family developments. Juanita Beach Park was not
identified as having “redevelopment potential,” but it is actually the subject of a Master
Plan that will effectively result in the next 20 years in ecological function improvements.
Wetlands and their buffers will be enhanced, and other vegetation improvements will be
made.

As mentioned above, the existing median setback in the Urban Mixed environment is 29
feet and the average setback is 38 feet. The SMP proposes a setback of 15 percent of the
lot depth, with a 25-foot minimum, except for the Carillon Master Plan area which has a
20-foot setback (see Figures 1a-d in Appendix B). Based on the City’s analysis of
redevelopment potential, the resultant median setback in the Urban Mixed environment
would remain 29 feet, with a slight increase in the average setback to 40 feet.
Maintenance of the median setback and a slight increase in the average results in
maintenance of the acres of space between the primary structure and the OHWM. As
previously mentioned, two waterfront lots in Urban Mixed are vacant; however, these
lots are located entirely waterward of the OHWM, and as such have no development
potential.

Ecological functions are not expected to change, except to improve, as a result of upland
development. However, similar protective provisions that apply to residential
development also apply to developments in the Urban Mixed environment. These
include restrictions on lighting and a landscape standard, which may result in
approximately 0.04 acres of native shoreline vegetation at the redevelopment lots.
Further, developments in the Urban Mixed environment may also take advantage of
setback reduction incentives that would yield function and process improvements.
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3.4 Parks and Open Space Development (Natural and Urban
Conservancy)

The Natural environment contains 73 lots (partially and full), 16 of which are waterfront
lots. Forty-one of the lots are vacant (open space, parks, critical areas), and 13 of those
abut the water’s edge. In the Urban Conservancy environment, there are only 14 lots
and 10 of those abut the water. Six vacant lots abut the water, and three vacant lots are
not contiguous with the water. Although the total number of vacant lots is high in these
environments, the actual potential for new and redevelopment in the Natural and Urban
Conservancy environments is extremely limited (see Figures 1a-d in Appendix B). First,
because most of these properties are public park lands, and second, because many of the
remaining properties are completely or substantially encumbered by critical areas
(primarily wetlands). The lots in the Urban Conservancy environment are entirely
public park property, and no major developments are anticipated. In the Natural
environment, the City does not anticipate any new development. On many of the
parcels, the portions of the parcel in shoreline jurisdiction are wetland. However, most
of these parcels are anticipated to have sufficient upland area (outside of shoreline
jurisdiction) to accommodate a single-family house.

Most of the anticipated activities within the City’s Natural and Urban Conservancy
parks would include routine maintenance and upkeep of existing facilities or restoration
elements — replacement of pier decking with grating, removal or enhancement of
shoreline armoring, increases in native shoreline vegetation, and restoration of Juanita
Creek within shoreline jurisdiction, for example.

In shoreline jurisdiction, ecological functions are not expected to change, except to
improve, as a result of shoreland activities.

3.5 Overwater Structures

Piers can adversely affect ecological functions and habitat in the following ways:

1. Alter patterns of natural light transmission to the water column, affecting
macrophyte growth and altering habitat for and behavior of aquatic
organisms, including juvenile salmon. This can affect the following:

Habitat Functions
Physical space and conditions for life history
Food production and delivery

2. Interfere with long-shore movement of sediments, altering substrate
composition and development. This can affect the following;:
Hydrologic Functions
Attenuating wave energy
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3. Contribute to contamination of surface water from chemical treatments of
structural materials. This can affect the following;:
Hydrologic Functions
Removing excess nutrients and toxic compounds

4. Pier lighting is known to affect fish movement and predation. This can affect
the following:
Habitat Functions
Physical space and conditions for life

Overwater structures encompass a variety of uses, from in-water structures, such as
fixed-pile piers and floating docks, to moorage covers, such as canopies and boathouses
with associated boatlifts. This discussion does not include overwater multi-family
residential structures. It is difficult to determine exactly how many waterfront
properties do not have a pier or pier access, particularly as many piers are located near
property lines and thus it is possible that those may be shared with the adjacent
property. However, Table 14 provides some indication of the potential for new piers
based on existing conditions and trends.

Table 14. Anticipated Quantity of New Piers in the City of Kirkland by Environment

Designation.
Sho_rellne # of Lots with Pier(s) #_of Lots without Proba_ble New
Environment Pier(s) Piers
Residential — L 90 (with approximately | 9 (including three 6 (5 single-family
2 existing joint piers) waterfront street ends) and 1 joint-use)
Residential — M/H 45 (\{Vlth app_roxw_nately 11 (including one 5 (assume
3 existing joint piers) waterfront street end) community)
Urban Mixed 1Q (includes public 3 1
piers)
5 (at park, rather than a 2 (|nclud|_ng
. . community-owned
Urban Conservancy single lot and includes : 0
ublic piers) property near Juanita
P Beach)
12

Under the proposed SMP, new piers will be smaller and narrower than piers approved
under the original SMP. New and replacement piers will also include light-transmitting
decking material, which will reduce the impact of the overwater cover. Nevertheless, if
new piers were the only pier-related activity, ecological function would still decline.
The decline would be due to an unavoidable net increase in in-water structures and
overwater cover that can be minimized but not entirely mitigated.

However, pier repair and pier maintenance activities are more common, and it is
anticipated that pier replacement proposals may become even more common as existing
piers degrade or do not meet the property owner’s needs in their current configuration
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or location. Under the proposed SMP, replacement piers are considered new moorage

structures and must meet the dimensional criteria for new private piers or be otherwise
approved by State and Federal agencies (Washington Department of Fish and Wildlife
and the U.S. Army Corps of Engineers) (KZC 83.270.5). Any pier repair which involves

the replacement of more than 60 percent of the pier support piles along with pier

decking or sub-structure over a five year period must also meet the dimensional criteria
of new private piers. Pier repairs (KZC 83.270.7) would include decking and/or sub-
structure replacement and up to 50 percent pile replacement. Repairs which involve full

deck replacement must install grated surfaces within the nearshore 30 feet.

A summary of the quantitative analysis is provided below (Table 15, full analysis

provided in Appendix C), based on City trends and assumptions. Based on the trends
and assumptions made regarding new piers, pier replacement, pier repairs, and pier
additions, the total area of effective! overwater cover would decline by 4.2 percent over

a 20-year time period.
Table 15. Summary of Pier Analysis

Existing Overwater Coverage

Total existing overwater coverage - single-family 93,384
Total existing overwater coverage - multi-family 59,867
Total existing overwater coverage - commercial 133,516
Total existing overwater coverage - public 32,218
Total existing overwater coverage (square footage) 318,985
Effective Overwater Coverage at Buildout

Total overwater cover at buildout - single-family 85,908
Total overwater cover at buildout - multi-family 65,747
Total overwater cover at buildout - commercial 133,199
Total overwater cover at buildout - public 20,820
Total effective overwater coverage at buildout (square footage) 305,675

Change in Effective Overwater Coverage at Buildout
Net change in overwater cover - single-family -7,476
Net change in overwater cover - multi-family 5,880
Net change in overwater cover - commercial -317
Net change in overwater cover - public -11,398
TOTAL CHANGE IN EFFECTIVE OVERWATER COVER AT BUILDOUT -13,310
PERCENTAGE DECREASE IN OVERWATER COVER AT BUILDOUT -4.2%

! Note: “Effective” overwater cover is a measure of the actual solid footprint that shades the water, rather than the
structure’s total footprint. Use of grated decking with a minimum of 40% open space reduces the adverse impacts of

the overwater structure, even though the traditional structure footprint may increase.
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The proposed regulations (SMP 83.270 and 83.280) have specifically been crafted to
avoid and minimize the following specific potential impacts as outlined below:

1.

Growth of aquatic vegetation: Overwater cover is minimized through size and height
restrictions for new piers (SMP 83.270(4) and 83.280(5)), restricting size of
replacement structures (SMP 83.270(5) and 83.280(8)), and requiring grated decking
(SMP 83.270 and SMP 83.280).

Juvenile salmon migration: Impacts to juvenile salmon migration are mitigated via
the same provisions listed under #1 above. Additionally, new piers must be
mitigated through the addition of shoreline vegetation (SMP 83.270(4)(g) and SMP
83.280(7)).

Sediment movement. Piles and floats are restricted in the nearshore area (SMP
83.270(4) and SMP 83.280(5)). The use of jetties or groins are prohibited in most
environments, except they are allowed only with a Conditional Use Permit in the
Urban Mixed and Aquatic environments unless they are part of a restoration project
(SMP 83.170).

Chemical contamination: Piers and other structures shall be constructed of materials
that will not adversely affect water quality (SMP 83.270(5) and SMP 83.280(5)).

External lighting impacts: Placement and direction of external lighting is restricted to
minimize impacts (SMP 83.470).

3.6 Shoreline Stabilization

Bulkheads typically have the following effects on ecological functions:

1. Reduction in nearshore habitat quality for juvenile salmonids and other
aquatic organisms. Specifically, shoreline complexity and emergent
vegetation that provides forage and cover may be reduced or eliminated.
Elimination of shallow-water habitat may also increase vulnerability of
juvenile salmonids to aquatic predators. This can affect the following;:

Habitat Functions
Physical space and conditions for life history
Food production and delivery

2. Reduction of natural sediment recruitment from the shoreline. This
recruitment is necessary to replenish substrate and preserve shallow water
conditions. This can affect the following:

Habitat Functions
Physical space and conditions for life history
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3. Increase in wave energy at the shoreline if shallow water is eliminated,
resulting in increased nearshore turbulence that can be disruptive to juvenile
fish and other organisms. This can affect the following:

Hydrologic Functions
Attenuating wave energy

Habitat Functions
Physical space and conditions for life history

Repairs and replacements of existing bulkheads perpetuate those conditions. There
have been no new bulkhead permit applications, and only five bulkhead modification
permits issued in the last 16 years. Future proposals are likely to be bulkhead repairs
and replacements rather than new bulkheads.

The updated SMP states that new shoreline stabilization would only be allowed when
“conclusive evidence, documented by a geotechnical analysis, is provided that the
structure is in danger from shoreline erosion caused by waves...” It must be
demonstrated in a study prepared by a qualified professional that the proposed
stabilization is the least harmful method to the environment. Replacement bulkheads
must be installed in the same location as the existing bulkhead, or farther landward, and
must also demonstrate some level of need for a hardened shoreline stabilization
measure. Under no circumstances would a replacement bulkhead be allowed to
encroach farther waterward. Finally, all shoreline stabilization and modification
proposals must avoid impacts to the maximum extent practicable; use the “softest”
stabilization approach feasible; and, when impacts are unavoidable, mitigate those
impacts to achieve no net loss of ecological functions. Independent of regulations by
other regulatory agencies, the proposed SMP ensures that shoreline stabilization projects
will not degrade the baseline condition. Further, the proposed SMP includes incentives
for the removal or function enhancement of existing bulkheads in exchange for buffer
reduction.

1. The proposed regulations (SMP 83.400), as an incentive option in exchange for a
shoreline setback reduction (SMP 83.380), as well as new pier proposals (SMP
83.270(4) and SMP 83.280(7)). Implementation of soft shoreline stabilization
techniques (defined in SMP 83.80) will also improve shoreline complexity (SMP
83.300).

2. Lack of wave attenuation: Wave attenuation should be improved through the
implementation of soft shoreline stabilization techniques as identified in #1 above.
Some fill waterward of OHWM may occur to enhance nearshore functions (SMP
83.300).

Over time, the combined effects of the City’s proposed SMP will likely result in a
reduction over time of the net amount of hardened shoreline at the ordinary high water
mark and an increase in shallow-water habitat.
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4 PROTECTIVE SMP PROVISIONS

4.1 Environment Designations

The first line of protection of the City’s shorelines is the environment designation
assignments. The Natural environment, which comprises nearly 60 percent of the total
shoreline area, is the most restrictive, but closely followed by the Urban Conservancy
environments. In some respects, the Residential - L, Residential - M/H and Urban
Mixed environments are as, or more, restrictive than the other two environments.

Table 16 below identifies the prohibited and allowed uses and modifications in each of
the shoreline environments, and clearly shows a hierarchy of higher-impacting uses and
modifications being allowed in the already highly altered shoreline environments. This
strategy helps to minimize cumulative impacts by concentrating development activity in
lower functioning areas that are not likely to experience function degradation with
incremental increases in new development.
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4.2 General Goals, Policies and Regulations

The SMP contains numerous general policies, with supporting regulations (see SMP),

intended to protect the ecological functions of the shoreline, prevent adverse cumulative

impacts, and encourage restoration. Some key policies substantially contributing to

prevention of adverse cumulative impacts are summarized below.
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Policy SMP-1.2: Preserve and enhance the natural and aesthetic quality of
important shoreline areas while allowing for reasonable development to meet the
needs of the city and its residents.

Policy SMP-3.1: Establish development regulations that avoid, minimize and
mitigate impacts to the ecological functions associated with the shoreline zone.
Policy SMP-3.2: Provide adequate setbacks and buffers from the water and
ample open space and pervious areas to protect natural features and minimize
use conflicts.

Policy SMP-3.3: Require new development or redevelopment to include
establishment or preservation of appropriate shoreline vegetation to contribute
to the ecological functions of the shoreline area.

Policy SMP-3.4: Incorporate low-impact development practices, where feasible,
to reduce the amount of impervious surface area.

Policy SMP-3.6: Limit outdoor lighting levels in the shoreline to the minimum
necessary for safe and effective use

Policy SMP-3.8: Encourage the development of joint-use overwater structures,
such as joint use piers, to reduce impacts to the shoreline environment

Policy SMP-3.9: Allow variations to development standards that are compatible
with surrounding development in order to facilitate restoration opportunities
along the shoreline

Policy SMP-6.4: Evaluate new single-family development within areas impacted
by critical areas to protect ecological functions and ensure some reasonable
economic use for all property within Kirkland’s shoreline

Policy SMP-10.1: Assure that shoreline modifications individually and
cumulatively do not result in a net loss of ecological functions

Policy SMP-10.2: Limit fill waterward of the ordinary high water mark to
support ecological restoration or to facilitate water-dependent or public access
uses

Policy SMP-10.6: Limit use of hard structural stabilization measures to reduce
shoreline damage

Policy SMP-10.7: Design, locate, size and construct new or replacement
structural shoreline protection structures to minimize and mitigate the impact of
these activities on the Lake Washington shoreline.

Policy SMP-10.9: Encourage salmon friendly shoreline design during new
construction and redevelopment by offering incentives and regulatory flexibility
to improve the design of shoreline protective structures and revegetate
shorelines.
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e Policy SMP-11.2: Design and construct new or expanded piers and their
accessory components, such as boatlifts and canopies, to minimize impacts on
native fish and wildlife and their habitat.

e Policy SMP-12.1: Include provisions for shoreline vegetation restoration, fish
and wildlife habitat enhancement, and low impact development techniques in
projects located within the shoreline, where feasible.

e Policy SMP-13.1: Conserve and protect critical areas within the shoreline area
from loss or degradation.

e Policy SMP-15.2: Prevent impacts to water quality.

e Policy SMP-16.1: Plan and design new development or substantial
reconstruction to retain or provide shoreline vegetation.

e Policy SMP-19.1: Manage natural areas within the shoreline parks to protect and
restore ecological functions, values and features.

e Policy SMP-19.2: Promote habitat and natural resource conservation through
acquisition, preservation, and rehabilitation of important natural areas, and
continuing development of interpretive education programs.

5 EFFecCT oF OTHER PROGRAMS

5.1 Washington Department of Fish and Wildlife

The Washington Department of Fish and Wildlife (WDFW) has jurisdiction over in- and
over-water activities up to and including the ordinary high water mark, as well as any
other activities that could “use, divert, obstruct, or change the bed or flow of state
waters” (http://www.wdfw. wa.gov/hab/hpapage.htm). Practically speaking, these
activities in the City of Kirkland include, but are not limited to, installation or
modification of shoreline stabilization measures, piers and accessory structures such as
boatlifts, culverts, and bridges and footbridges. These types of projects must obtain a
Hydraulic Project Approval from WDFW, which will contain conditions intended to
prevent damage to fish and other aquatic life, and their habitats. In some cases, the
project may be denied if significant impacts would occur that could not be adequately
mitigated.

5.2 Washington Department of Ecology

The Washington Department of Ecology may review and condition a variety of project
types in Kirkland, including any project that needs a permit from the U.S. Army Corps
of Engineers (see below), any project that requires a shoreline Conditional Use Permit or
Shoreline Variance, and any project that disturbs more than 1 acre of land. Project types
that may trigger Ecology involvement include pier and shoreline modification proposals
and wetland or stream modification proposals, among others. Ecology’s three primary
goals are to: 1) prevent pollution, 2) clean up pollution, and 3) support sustainable
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communities and natural resources (http://www.ecy.wa.gov/about.html). Their
authority comes from the State Shoreline Management Act, Section 401 of the Federal
Clean Water Act, the Federal Water Pollution Control Act, the Federal Coastal Zone
Management Act of 1972, the State Environmental Policy Act, the Growth Management
Act, and various RCWs and WAC:s of the State of Washington.

5.3 U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers has jurisdiction over any work in or over navigable
waters (including Lake Washington) under Section 10 of the Federal Rivers and Harbors
Act of 1899, and discharges of dredged or fill material into waters of the United States
(including Lake Washington, streams, and non-isolated wetlands) under Section 404 of
the Federal Clean Water Act.

As a federal agency, any activity within Corps jurisdiction that could affect species listed
under the Federal Endangered Species Act must be consulted on with the National
Marine Fisheries Service and the U.S. Fish and Wildlife Service. These agencies ensure
that the project includes impact minimization and compensation measures for
protection of listed species and their habitats. Since salmon were first listed in Puget
Sound, the Corps and the other federal agencies have been working closely to streamline
the permitting process, particularly for new pier and pier modification projects. The
result of those efforts for Lake Washington has culminated in Regional General Permit
(RGP) 3 and a Programmatic Biological Evaluation for Bank Stabilization in Lake
Washington. As mentioned above, RGP 3 has been the partial basis for the pier
dimensional standards included in the proposed Kirkland SMP.

6 RESTORATION OPPORTUNITIES

As discussed above, one of the key objectives that the SMP must address is “no net loss
of ecological shoreline functions necessary to sustain shoreline natural resources”
(Ecology 2004). However, SMP updates seek not only to maintain conditions, but to
improve them:

“...[shoreline master programs] include planning elements that when
implemented, serve to improve the overall condition of habitat and resources
within the shoreline area of each city and county (WAC 173-26-201(c)).”

The guidelines state that “master programs shall include goals, policies and actions for
restoration of impaired shoreline ecological functions. These master program provisions
should be designed to achieve overall improvements in shoreline ecological functions
over time, when compared to the status upon adoption of the master program” (WAC
173-26-201(2)(f)). Pursuant to that direction, the City has prepared a Shoreline
Restoration Plan.
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Practically, it is not always feasible for shoreline developments and redevelopments to
achieve no net loss at the site scale, particularly for those developments on currently
undeveloped properties or a new pier or bulkhead. The Restoration Plan, therefore, can
be an important component in making up that difference in ecological function that
would otherwise result just from implementation of the SMP. The Restoration Plan
represents a long-term vision for restoration that will be implemented over time,
resulting in incremental improvement over the existing conditions.

The Shoreline Restoration Plan identifies a number of project-specific opportunities for
restoration on both public and private properties inside and outside of shoreline
jurisdiction (see Figure 15 in the Final Shoreline Analysis Report), and also identifies
ongoing City programs and activities, non-governmental organization programs and
activities, and other recommended actions consistent with the Final Lake
Washington/Cedar/Sammamish Watershed (WRIA 8) Chinook Salmon Conservation Plan.

{ ASSESSMENT OF CUMULATIVE IMPACTS

The following table (Table 17) summarizes for each environment designation the
existing conditions (Chapter 2 above), anticipated development (Chapter 3 above),
relevant Shoreline Master Program (SMP) and other regulatory provisions, and the
expected net impact on ecological function. The complete assessment of overwater
structure impacts is presented in Section 3.5, organized by pier type rather than
environment designation. The discussion of existing conditions is based on the Final
Shoreline Analysis Report (The Watershed Company 2006), and additional analysis
conducted to perform this assessment. The Analysis Report includes a more in-depth
discussion of the topics below, as well as information about transportation, stormwater
and wastewater utilities, impervious surfaces, and historical/archaeological sites, among
others.

A distinct discussion of the Aquatic environment designation is not included, as any
developments waterward of the OHWM are associated with and discussed under either
Section 3.5 above or in the corresponding upland environment designation section.

35






A

‘uonouny aul@ioys Buirosdwi ul pajsauslul ale jey) sjo| lenuapisal Buipnjoul ‘saipadoid auljsioys
snonbBuod a|dninw o} a|gejieAe aq Aew sapunpoddo uonelo)sal ‘seaunos Buipuny juelb ybnoiyy e
s109(o1d uonessuowap
pue ‘Buiuiesy/uoneonps ‘saAuaoul ‘suonenbas ybnoiy) Juswdojaasp pedwi mo| abeinoouy e
uoljeyabanal uepedu ‘uswanoidwi Yyoeaq ‘speayying Jo [eAowal AIBJUN|OA JO) SSAUSDUL JBYO e
juswdojaAapal Jo uoloNIsU0d Mau Buunp ubisap auljaioys A|pusly uow|es abeinoousy e
:apnjoul swa)l oy1oads Jo sejdwexy
‘pue| 8)eAld UO UOIJBIOISaI PUB JUBWSOUBYUS BUl[2Joys Alejun|oA ajowoid 0} papusjul JUSWSA|OAUI
pue uoneanpa od1jgnd uo siseydwsa ue yim saAnoalqo pue sjeob sapnjoul Saop Ue|d UOIeI0}Say auljaioys
s,A)1D 8y} JUSWIUOIIAUS T — [BUSPISY BY} Ul payiuapl usaq aAey sjoafold uonelo}sas oi1oads ou ybnoyyy

SUONJY UONEIo}Say AIoJe|Nbay-uoN

‘aul|aioys ay} Buiyoeau sisyem Aue jo Ajjenb ayy anoidwi Aimols Aew
pue sjoedw| jjound J8}eMWIO}S Paje|aJ-UuofjonJiSuod a)eulw|d/aziwiuiw PjnoMm [enuely Jajemwlols ABojoog
1sa)e| 8y} Jad Juswabeuew JajeMw.o}s Wis}-buo| pue -Loys ‘Buoz suljaIoys ajelpawwl 3y} Jo apISINO

‘sjoedw asIaApe az|wjuiw o} 30s8foid pasodoud e uo sjuswalinbal uonebniw pue ubisep uiepsd asodwi osje
pinom sarouabe asay] “dINS pasodoid ayy ulyim splepue)s 8sau} Jo Auew papnjoul Sey puepiy Jo Ao
ay) pue sdioD ay} se spiepuels ubisap Jejiwis Smo||o} os|e M\JAAM "UOIEZI[IGE)S BUlj2J0oysS IO} uolen|ens

|eoibojolg onewwelboid B pue sainjonuis JoJemIano Joj (€-dOY) € Hwiad [elauas) [euolfiay apnjoul 8say |

‘sjoedw Joafoid aziwiuiw 0} suolepusWWoda) padojanap sey sdio) sy} ‘90IAIBS SalBYSI4 duLle|\ [euoleN

pue 891AI8S SHIPIIM PUB YSIH "S'N U} YIim sjuswalinbas uoneynsuod joy saadg passbuepus o) ang
‘sjueo|idde uo sjuswaiinbal uonebiiw Jo ubisap uiepad asodwi piNom pue ‘spuefjom pue ‘saye| ‘swealls
Bunosyoud Jo/pue Bunenbal yym pabieyo si saouabe asayy jo yoeg Ab6ojoo3] Jo/pue (sdio)) sissuibug

30 sdio) Auuy "S'N 8yl ‘MdaM aui Aq os|e Ing ‘puepury Jo A0 sy Aq Ajuo Jou maiaal alinbal pjnom
‘uononJisuogal auljaioys pue siaid Ajuewnd ‘sjesodoud Jajem-190 Jo -ul Auy TSueibold Alojenbay Jayi0

"ofjel |:¢ e je pajebniw aq ||eys
3OBQ)aS dUI|8I0YS dU} UIYIM S8a1) Juesyiubis
10 [eAroway “uonejeban aAleu yim eale
aJoysJeau ay} jo Jusoiad G/ ises| je jueld
0} sjuealjdde sasnbai yoiym 0oy°'€8 dINS Aq
paje|nbau si uonejaban Bunsixs Jo uonusley
|eAoway uonejebap 'z
"(08€°€8 dINS) lelajew
snoiAlad JO 8sh pue SwsIUeyoaWw Uonely|iul
/uonel}|Ijoiq JO UOISN|OUl SB YoNns ‘Syoeqias
J18y} Buronpau syueoldde Aq uasoyo
aq Aew suonoLsal [euonippy ‘(08%°€8
dINS) A1anap juelnjjod pue juswipas
pUE UOISOJS SZ|WIUIW |[IM UDIYM Jounl
J3)EMWIO}S [0J}U0D 0} SuoisiAoid apnjoul Sjo|
padojanapal pue mau |je Jey saiinbal JNS
pasodoud ay] ‘sjueld aAleu yum pajejabanal
90 p|nom eale aI0ys.ieau Jo SaIde GG'0
9|lym snoinsadwi swodaq pjnom abpa s Jajem
ay) pue sainjonyis Arewpd Buisixs usamiaq
eale pue| Jo saloe /| Ajgjewixoidde
‘anoge pauonuaw [enusjod juswdojerspal
10| #G 8y} uo paseq ‘pajedionue S| Sa0BUNS
snoinladwl Jo uoisuedxa ‘uswdolanspal
10 |9A9] pajedionue ay} Yum ‘1oAamoH ‘dINS
Mau 8y} Japun pasodoud si syuswalinbai
aoepns snoialadwi ul 8bueyd oN
sosea.oul 90eNns snoireduw |

'J99} 9¢ 0} }99} £ wolj abueyo

PINOM %OEQ)SS [BIJUSPISAI UBIPSW 8U) ‘S}O|

G 0} dn jo yuswdojarapal pajedionue ue pue
SOLIBUSDS 9S8y} Jopun "08€°€8 dINS Pue 081°€8
dINS Japun paje|nbal ale soeqyas ainonns
*MOJaq pajsi| swa)l 8y} Jo Auew o} ajejal Asuyy

se uofouny [eo160]099 0} sjoeduwl |[eJoA0 SSasse
0} sjusuodwod Aay U} JO BUO dJe SHOEeq)as
[BRUSPISY Q'€ PUB ‘G'E ‘'€ SUoIjoas Ul
passnosip a.e jey} suopnouny [ea160j098 auljaIoys
0} sjoedw [enjuajod Buiziwiuiw je pawie aie
JUSWIUOIIAUS T — [BJUSPISSY By} JO} SPIEpUE)S
juswdojaAsp dINS dU} JO S}a0e) [B1oASS

uonenuaje ane ‘L
Ayxajdwoa auyeioys 0}
$2INjoNJjs 19JeMIBA0
uo spoedwi bunybil jeussixg 6
uofjeuWRIUOD [BOILBYD g
Juswanow Juswipas /
Joineyaq
pue uonelbiw uowyes ajiusAny -9
uonejaban onenbe jo ymois G

‘Josye Aew sjoedw 8say] ‘9'g pue
G'g SUOI0BS Ul PasSNIsIp Aj@AleINWNo
2Je 9S8} ‘UOIEOLIPOW BUI|BI0YS

pue juswdojansp Jaid Mau pajeloosse
U}IM 1220 pInod sjoedwl [BUORIPPY

spoedw bunybil [euieixg
S85B2.J0UI JUBUILIBIUOD [BIIWBYD
|eAowal uolejabap

sasea.loul 9oeLns snoiradwy|

QoY

:Aq paluedwoooe aq Aew juswdojarsp
-1 PUB M3U ‘Z’¢ UOI}08S Ul Paqlosap sy
*@3LOVdINI SISSTO0Ud/SNOILONNS

‘pajedionue s sasn uj 8bueyd oN

‘dojanapal Ajay| [im

sjo| padojanap bBunsixa jo (usoatad 9g)
G Aj@rewixoidde jey; sejedionue Ay
ay} ‘(plo sieak +G¢) ainjonuys Bunsixa
Jo bk pue an|eA ainjonu)s 0} anjeA
pue| jo onel e uo paseg ‘|enusjod
juswdojaAap ou 8AeY Yjoq pue
‘uonolpsunf auljioys ui isixa (Jusdlad
2) S10| JueOoeA OM} AJUO BOUIS SBOUBPISAI
papuedxa Jo pajopowal 0} pajoLsal 8q
A19Y1] [|IM JUBWIUOIIAUS T — [BljUBPISSY
ay) u INSIWdO13A3A FaNLINd

‘paJowe Jusoiad

88 Ajerewixoidde s| suligioys
ayj pue Jaid e aney Apealje
saouapisal e Jo Jusalad €6
Aj@jewixoiddy ‘si1an09 abeioow
pue ‘sasnoyjeoq ‘syljieoq ‘siaid
Buipnjoul ‘sadA} uonelsye pue
BunowLe Jo A}aLeA e ypm paltsje
Uaaq SeY aul|2I0ys dIUd )
AJeaN ‘Ino }ing Ajgnus jsowle
S| pue sawoy Ajiwey-a|buls

Aq pajeulwop si Juswbas siy |

7 - [enuspisay

suoljoy uonelolsay Aiojeinbay-uoN pue sweiboid Aiojeinbay 1ayjQ Jo 30943

SuoISInOId dINS 30 39943

pajoeduwy Ajjenyuajod sassaosold
10 suonoun4 / juawdojaaaq Ay

suonipuod Bupsixy

600¢ aunr
Auedwo) paysialep 8yl

sjoedw| 8ABINWINY JO JUBLUSSASSY dAleleND

‘Ll 8lgeL




8¢

'so|dWEexa 10} DAOGE UOISSNISIP T — [EUSPISAY 8Y} 89S

‘pue| 8jeAld UO UOHeIO}SBI PUE JUBWBdUBYUS BUl[210ys AJejun|oA ajowold 0} papusjul JUSWSA|OAUI pue
uoryeanpa algnd uo siseydwa Ue ypm saARoalqo pue sjeob epnjoul SBop UB|d UOKEIO}SaY auljeioys S.AND
By} ‘JUBLUUOIIAUS H/I\ — [ERUBPISSY BU} Ul payiuapl usag aAey sjosfoid uonelolsal oyads ou ybnoyyy

SuonPoY UoneIo}Soy AIoje|nboy-UuoN

“auljaIoys sy} Buiyoeas sisjem Aue
30 Aylenb ayy anoidwi Amojs Aew pue sjoedul Jouns J9JeMULIO}S Paje[J-UOHONIISUOD Sjeull|d/aZIWiuiW
A[@X1] PINOM ‘JUBWUOIIAUS 7 — [eUBPISBY JOPUN BAOGE PAQLISap Se ‘Jusabeuew Jojemuwiols

‘sjoedw 8s1aApe azjwiuiw o} 3oafoid pasodoid

e uo sjuswalinbai uonebiyiw pue ubisep ulepad asodwi osje pjnom salouabe asay) ‘enoge pauoiuaw

sy "AuD ay) uiyym Auadoud Ajiwey-ninw pue -ajbuis yjoq oy Aldde Ajayj1| pjnom uonezijigels auijeioys

Joj uoienjens [esibojoig onewwelboid ay] "S82IAISS [BI9Pa) Y} YIIM UONHE}NSUOD IO} JUBISSOSSY
|eoiBojolg e aiinbai Ajl| pjnom sainjonu)s Jajemiano Jable| aAJoAUl YoIym s)osfold  "Seouapisal 8.y}

uey) ajow ou Buiajoaul sjesodo.d asn-juiof Jo sjoafoid Jaid [enuapisal |lews MalAal 0} -dOy 8sn pjnom
sdio) ay| *ABojoo3 Jo/pue ‘(sdio)) sieauibug jo sdiod Away "S'N dUl ‘MAAM Y3 Ag Os|e Ing ‘puepiy
30 AiD ayy Ag Ajuo Jou malral alinbal pinom ‘uoionlisucdal auljaioys pue siaid Ajuewnd ‘sjesodoud Jayem
-JOAO JO -Ul AUE JUBWIUOIIAUS T — [EUSPISSY BU} JOpUN SAOJE paqLosap sy 'Sweibold Alojeinbay Jayi0

Mau 8y} Japun pasodoud aie sjuswalinbal
aoepns snoiaadwi ul abueyd oN
sesea.oul 8oeuNns snoiriaduw] "

‘sjoedwi BUIMO||0} BY) SSBIPPE SUOISIAOI NS
8y} Moy 0} SE S|Iejop papuedxa Joj JUsWUOIIAUS
7 — [BIUSPISEY JOpUN BAOJE UOISSNOSIP 89S

198} G2

0} }98} {Z WOJ} 9SEeaIOUl PINOM XOBQ}SS UeIpaWw
ay} ‘sjo| 0z 03 dn jo uswdojanapal pajedionue
Ue pue SOLIEUSJS 8say} Japun "08¢'€8 dINS
pue 081'€8 dINS Jopun paje|nbal ale syoeqes
aINjoNiS "Mojeq pajsi| sway 8y} jo Auew

0} a)ejaJ Aay} se uolouny [eo160j0d8 0} spoeduwl
JleJano ssasse 0} sjusuodwod A8y au} Jo suo ale
S)0BQ}9S AINJONIS "9’ PUB ‘G'E ‘Z°E SUOID8S Ul
passnoasip a.e jey} suonouny [ea160j098 auljaioys
0} sjoedwi |euajod Buiziwiuiw je pawie ale
JUSWUOIIAUS H/IAl — [EJUSPISSY By} JO} SPIEpUE)S
juswdojanap dINS 8y} JO S}9OE) [BIoASS

G'C SUON0BS Ul PBSSBIPPE | |-G SWa)l :8J0N)

(0L¥'€8 dINS) siengey

113U} PUB S4I|P|IM PUB YSl} UO S}Od4D 9SIanpe

aZIW|uIW 0} Pajj0AU0d aq |leys Bunybi
spoedwi bunybi jeussixg v

20ueAkaAU0D

J19)EMWLIO)S puUe judwiesl) 0} Joadsal Yyim

|enuew ubisap Jajem aoepuns pajdope s A0

BU} MOJ|0} 0} Pa3U [|IM SjusWwdojoAsp ‘08Y°€8

dINS Japun ‘Jayund ‘eale ume| jwi| Aew

pue saoioeud juswabeuew }saq adeospue|

juswaidwi yaiym (08€°€8 dINS) SeAleuIS) e

uoloNpal ¥oeqias aul[aIoys azi|iin 0}

asoyd sjueol|dde Ji Juswdojaaspal Yim Jnd20

Aew abesn |eojwayd Bupsixa ul suononpay

‘(930 saploIquay/saplonsad) sjueulwEuod

[EDIWAYD JO |[9AS] PaSEa.IoU]| UB U]

1Insai 0} Aj@y1jun si Juswdojaaapal |enuajod

pue ‘pajedionue s| JuswdojaAsp mau oN
$8SB2.JOUI JUBUILIBIUOD [BOIWBYD “C

Kq pejoaye sessa00id pue suonouny ay |
:@3LOVdINI SISSIDO0Ud/SNOILINNS

“JUBWUOIIAUS H/N

— leuapisay 8y} JnoyBnouyy payedionue
ale sasn [euoljouny Ul abueyd

j8u ou ‘Auadoud 0y Apadoid wouy In220
Aew asn ul abueyd swos ybnoyyy

‘dojanapau Ajay|

M s}o| padojenap juoipaiem Bunsixe
J0 (yusaiad 9g) 0z Aj@rewixoidde
ey} sejedionue A0 ayj ‘enjea ainyonns
0} anjeA puey jo ofjel e pue Ayoeded
juswidojanep [enusapisal Uo paseq
‘uonolpsuN( aulj@ioys Ul sixe (Jusdsad
/) S10] JuedeA 4 Ajuo aouls saouBpISal
Aiwey-ninw pue -s|buis papuedxs

10 pajepowas 0} pajolsal aq Ajay|

[IIM JUSWIUOIIAUS H/I\ — [ejuapisay

8y} ul INJINdO13A3A 3d¥NLNS

‘palow.e yusdlad g Ajerewixoidde

s1 auljaIoys ay) pue Jaid e
aney Apeaile s)o] ||e jo jJusosad |
'S1oA02 abeioow pue ‘sasnoyeoq

‘syipyeoq ‘siaid Buipnjour

‘sadA} uoneis)e pue bunowle
Jo AjaleA e ypm paisyje usaq
sey auljaJoys alijua ay) AlueaN
‘Jnoybnolyy peaids sasn Ajiwey
-9]buls sawos yym Buisnoy Ajiwey
-nw Ag pajeulwiop pue o }ing
Ajaanua jsowe s| Juswbas siy|

(9°¢ pue

suoljoy uonjeiolsay Aiojejn6ay-uoN pue sweliboid Aiojeinbay 49430 Jo 319943

suoisinoid dINS 30 30943

pajoedw Ajjerpusjod sassasoid
10 suonouny / uswdojaraqg Ay

suonipuo Buysix3z

sisAjeuy sjoedw| aAnenwny
puepiy Jo Ay



6€

‘sjoedw 8siaApe aziwiuiw 0} Joafoid pasodoid e uo syuswalinbas uonebijiw pue ubisep ulepad asodw osje
pinom salouabe asay] “dINS pasodoud ay) uiyim spiepue)s 8say} Jo Auew papnjoul Sey puepry Jo AuD
ay} pue sdio) 8y} se spiepuels ubisap Jejiwis SMo||0} 0s|e M\JAAM UOIEZI|IGe]S dulj2Joys IO} uolen|eas

|eaibojolg onewwelfoid B pue sainjonuis Jojemiano Joj (-dOy) € Hwiad [elauas) [euoifay apnjoul 8say |

‘sjoedwi joafoid aziwiuiw 0} suolepuswWoda) padojansap sey sdio) 8y} ‘@dIAI8S SalBaYsS]- SuLIe)\ [eUOlEN

pue 82IAJ8S 4IPIIM PUB USIH "S'N 8U} Ylim sjuswalinbai uoneynsuod joy saadg passbuepus o} ang
‘sjued|idde uo syuswalinbai uonebiiw Jo ubisap uleuad asodwi PNOM pPUe ‘SPUB[}eMm pue ‘saye| ‘sweal)s
Bunosyoud Jo/pue Bunenbai yym pabieyo si sarousbe asay) jo yoeg -Abojoo3 Jojpue ‘(sdio)) sieauibug

Jo sdioD Awuy "S'N 8y} ‘MdaM auy Aq osje Inqg ‘pueppry Jo ANQ auy Aq Ajuo Jou mainas aiinbai pjnom
‘uononJisuogal auljaioys pue siaid Ajuewnd ‘sjesodoud Jejem-19A0 Jo -ul Auy TSweibold Alojeinbay Jayi0

fouensesuod ueqin 8y} u| 08€°€8 NS

pue 081°c8 dINS Jopun paje|nbal ale sxoeqjes
2INjonuIS “Mojaq pajsi| Swiayl 8y} ajelal Aay)

SE uopouny (2160|008 0} sjoeduwl [[BISAO SSOSSE
0} sjusuodwod A8y 8y} JO BUO BJe SHOBg}es
2INjoNAS Q'€ PUB ‘G'E ‘p'E SUONDSS Ul PasSNosIp
ale Jey} suonouny [e2160j008 aulj@Ioys 0} sjoedwi
[eruajod BuizZiwiuiw je pawie 818 JUSLIUOIIAUS
KoueAsasuog Ueqin 8y} Joj SpIepue)s
Juswdojanap dINS 8y} JO S}eoe) [elanes

sliedal ‘(UoljeIO}SAI PUBOM PUE WEal)S
sapn|oul Yolym) ue|d Jeisel yied
yoeag ejuenr ay} jo uonejuswajduwi
Buipnjou ‘sjuswanoid

3Jed Jo Jaquinu e aq ||Im 818y ‘adeds
uado pue syled Joy pafeuew Auadoid
ol|gnd ||e a.e S)o| JUEBDEA, BY} ‘v'E
uol}99S Ul 9A0ge PasSnIsIp Sy “pajwil|
A1an aq JUBWIUOIIAUS AOUBAIBSUOD
ueqn 8y ul INSWJOT13AIA JaNLN

“jled yoeag uoyybnoH
pue ‘yied ysie|\ ‘Buipue s Jopes
“Med yuug piaeq ‘Yled pus-jeans

“Yled pus-}9a.)S 1S9\ OAY 8¥eT
Sied Aluanepn Sied siuemiy| ‘Yied
yoeag ejiuenr jo uopJod uis}sem
ay) ‘epnjoul seale asay| ‘sadeds
uado pue syied Ay Aq pajeulwop
A|lesauab uonoipsun| suljioys ul
seale pue| sulejuod juswbas siy |

AoueAlasuo) ueqin

(9'¢ pue
G'¢ SUOI0BS Ul PASSBIPPE | |-G SWa)l :8JoN)

“((e)(2)oLp €8 dINS) Bunybl

|leuoseas pue ‘(s|ieJ} ‘a'1) Aem-jo-sjybu

o1|gnd ‘Bunybyl Aousbiaws se yons ‘papnjoul

ale spiepue)s 6uiybi| ay) wouy suondwaxa

[e1oA8s ‘JonamoH ‘(0Ly'€8 dINS) SieNgey

J1I3U} PUB S4I|P|IM PUB YSl} UO S}OSYS 9SIaApe

9Z|WIulW 0} Pa||0Lu0d a4 |[eys Bunybiy
spoedwy bunybiy jeussixg

‘eale

ume| Jwi| Aew pue saonoeld jJuswabeuew

}saq adeospue| apnjoul (08€°€8 dINIS)

SaAlJeUId)|e UOIONPAI YOBq)SS dUlj8IoYS
$8SB8.J0UI JUBUILIBIUOD [BOIWBYD '€

‘oljel |:¢ e je pajebiiw

a4 |leys %oeqyas ay} ul saaJ} Jueoyiubis jo

leroway “((1L)(P)(LOOY'E8 AINS) INMHO BU}

wouj pajueld uonejaban uenedu Jo 199} G|

Jo abeiane ue salinbal os|e SIY} ‘JUBWUOIIAUD

H/N — [enuapisay 8y} Jo4 “00%°€8 dINS Ad

paje|nbau si uoneysban Bunsixs Jo uonusley
|eroway uoneyebap g

'08€°€8 dIN'S Ul pajsi| a1e suononpal

joedwi [euonippy “08%°€8 dINIS U! papnjoul

ale suoisinoid Jajemwlols ‘syue|d aaijeu

yim pajejabanal aq pjnom eale aioysieau

10 8108 €0 9]Iym Snolriadwi swodaq

pinom abpa s Jajem ay} pue sainjonuys

Arewnd Bunsixs usamiaq eale puej Jo

saloe /0 Aleyewixoidde ‘anoge pauonusw

lenuajod juswdojaaspal 8y} uo paseg ‘dINS

uonenuaje anepm ‘L
Ayxsjdwoo suiioys 0}
$8INJoNJ)S 19)eMIBAO

uo sjoedwy bunybi jeussixg
uofeuWeuod [eoILUBYD
JuswasAoW JUBWIPES

Joineysq

pue uonebiw uow|es sjusAnp
uonejaban onenbe Jo yimols)
spoedw bunybil (euisixg

S$85B2.JOUI JUBUILIBIUOD [BIIWBYD

|eAowal uolejabap
$85B8.10U| 90BLINS SNoIAIadW]|

N @ o

—-Aa ™Y WO

:apnjoul
Aew syoedwi Juswdolaasp ‘ssa|pleboy
'Ss9| 9 0} pajedioiue ale uoisuedxa
a1njn} woJj suonouny [eal60j0os uo
sjoedwi (H/IN— [eRUSpISSY Jo} uonoIpsUN{
au||aI0ys [ej0} 8y} Jo Jusoiad g

190 |ejo} Apealje saoepns snolnsadw)
uoIpPUOd IN0 }|Ing Bunsixe ay} usAlb
‘JOAOMOH 'JUSWIUOIIAUS T — [BUBPISDY
8y} J0} 9A0ge PagUOSaP 9SOU) 0} JeiWis
KJaA e JUSWUOIIAUS H/IN — [enuapisay
ay) ulym juswdolaaap ainyny

suoljoy uonjeso)say Aioje|n6ay-uoN pue swelboid Aiojeinbay 49430 Jo 19943

suoisinold dINS J0 19943

pajoedw Ajjerpusjod sassasoid
10 suonouny / uswdojaraqg Ay

suonipuo) Buysix3z

600¢ aunr
Auedwo) paysialep 8yl




ov

"sjoeduwi Joafoid eziwiuiw 0} suoepusWWodas padojaaap sey sdiod sy} ‘edIAISS Salaysi4 aulep\ [euoieN
pue 92I1AI9S BJIIPIIAM PUE US4 "S'N U} Yim sjuswalinbal uoneynsuod oy se1nadg palebuepus 0} ang
‘sjuedjidde uo sjuswalinbal uonebiiw Jo ubisap ulepad asodwi PINOM PUE ‘SPUB}aM PUE ‘SoXE| ‘SWEaI)S
Bupoayjoid Jo/pue Buneinbas yym pabieyo si sarousbe asay) jo yoeg "A6ojoo3 Jo/pue ‘(sdio)) siesulbul

3o sdioD Awly "S'M ayy ‘MJAM dUi Ag os|e Inq ‘pueppny o AND ayy Ag Ajuo jJou maiaal aiinbai pjnom
‘uolonlisuodal auljaloys pue siaid Ajuewd ‘sjesodoud Jajem-1an0 Jo -ul Auy TSWeibold Aloye[nbay 19410

|[BIOA0 SSBSSE 0} S)usuodWod A8 8y} JO UO BIe
$H30Bg)eS BINJONIS “9°E PUB ‘G'E ‘§°E SUONDLRS Ul
passnosip a.e jey} suolouny [eo1B0j0d8 sulj@Ioys
0} syoedwi [egusjod Buiziwiuiw je pawie

818 JUBLUIUOJIAUS PaXI|\ UBQJN BY} JO} SpIepue)s
juswdojenap dINS 8y} JO S}ede) [elanes

Ja)se dled yoeag ejuenr jo uoniod
PaxI Uequn 8y} Jo uoiejuswsa|dw

pue ‘saipadoud juoipsiem

oM} Jo Juswdojanapal 0} pajoL}sal

aq A@I| [|IM JUSWIUOIIAUS PaXIN

ueqin 8y} ul INJIWdOTIA3A FANLNS

‘padojanap A||ny sI eale
pue| ay} ‘|esauab uj |e1osawwod
pue ‘|jejuapisal ‘eoeds uadoyyied

Buipnjoul sasn jo AjaeA e
J0 pasudwod SI JUSIUOIIAUS PaXIA|
ueqin ayj ulyym auljaioys ay

PaXIy Uegin

‘welboid uoneonp3 8al] YinoA a8y} pue ‘syosfold suoysde)noog sjbe]
‘siobuey yled Aeg eyuenp Buipnjoul ‘uoiouny |ea160j02a anoidwl jey) syled o} sjuswaoidwi jeuonippe
ul }nsal A3y [|Im Jey) spoya Jo sdiysiaupied 1ayjo Jo Jaquinu e sey os|e juswpedaq syled s.A1D ayl

‘9|qe|ieAe awo023aq Aay) se sajis Aay Jo uonisinboe 1oy Buipuny sapiaoid J0 ypm
s)sisse yolym ‘welbold yoje\ Juels) uonisinboy pue sed pue aoedg uadQ ‘seonoeld (Q|) uswdojaasg
joedw| moT Juswsajdwi 0} pue ‘Buidedspue| Mau |[ejsul ‘UoIeIO}Sa) WEaJ)S JO auljdioys 8)8|dwod djay yoiym

‘spuny weibold juswanoidw| euden ybnouy) s|qissod ale syied auijaioys ay) 0} SJUSWSdOUBYUS JBYI0

‘aJinbai Buideospue| pue ume| Jey} sjusLwleal} [EQILUSYD JO JUNOWE SU} dziWiujw Ajjeonewelp
yolym ‘sanbiuyosy (NdI) Juswabeuely 1sad pajesbaju| Buisn paulejuiew osje ase syied s A0 ayl

‘sjyouaq Ajajes aljgnd pue soueuBjUIEW JBYJ0 JO 8snedaq Ing (£)062°€8 dINS Ul 0s op 0} sjuawaiinbal
10 @sneoaq jsnl jou ‘Buiyoap pajed yum siaid olignd sy Jo |je soepunsal o} Bujuueld osje si Al syl

*(g'¢ uoIOaS Ul pajeNn|eAd Ajn} 810w Sie JUSWUOIIAUS dllenby ay} ul

suoleolipow Jald Jo S}08yd :8j0u) "ayi|p|IM PUE Ysl) o} suonouny [eo1bojods pue sassaoold auljaioys aroidwii
pinom sabieyosip Jajemwlo)s Ul sjuswanoidwi pue ‘Bulowle auligIoys Ul SUOIONPaI ‘BINjonJis Jajemul pue
1909 JB}BMIBAO Ul Suononpal ‘yuswabeuew saloads uonejeban aniseau| “syied pajeubisap-AoueAlasuo)
ueqgin s.A1D ay} Jo plemiaiem isnl pue uj pajeoo)| ale (g a|ge 99s) ue|d UOolelo)say auljdioys

B} Ul 8Z-G| pue ‘| -9 ‘g sjoaloid ‘uolppe u| ‘sajdwexs Joj 9A0ge UOISSNOSIP 7 — [BIUBPISaY 8y} 998

‘pue| 8)eAlld UO UOIJEBIO)SAI PUB JUBWBDUBYUS SUI[3I0ys Alejun|joA ajowold 0} papusjul JUSWSA|OAUI pue
uoieonpa o1ignd uo siseydwa Ue Yyym saAi3oa(qo pue sjeob sapnjoul Ue|d UOIIeIo}SaY auljaioys s.AlD ayl

‘UB|d UO[}eI0)SaY SUl[aI0yS dy} Ul paquosap s AJIAIOe Siy| ‘ue|d Joisely Yied

yoeag ejuenr s} jo Wed se ‘Juswadoueyus puejjem ueuedu Buipnjour ‘osfoid siyy Juswajdwi oy buiuue|d
Apuauno s AN ay) ‘sssaypanaN AjjIqISea) MO| paAlgosad pue UoW|EeS Yooulyd 0} Jjauag pajwi| sH

10 asneoaq ‘Janamoy ‘sfoid Ajoud-mo| e se payuapl sty . 1si7 109(01d 1eyqgeH [eniu| - | Jai] - uojbuiysepn
ayeT, 8y} uo 96z 109014 SE 19)IN0 [Binjeu Siow e 0} yinow sy} Bujuinial pue Buiowle yueq Jo [BAOWSI
3y} ybnouyy ¥8810 EHUEN[ JO YINow 8y} JO uoljelolsal enuajod sapnjoul (G00Z @9piwwo) Bulaals g VIbM)
ueld uoleAIasSuUOYD UOW(ES XoouIyD (8 VIMM) Paysiojes ysiwewwes,/iepad/uojbulyses) axeT [eul4 8yl

SuonJdy UONEIo}Say Alojenbay-uoN

‘auljaloys ay) buiyoeau siajem Aue jo Ajjenb ayy anocidwi Aimols Aew
pue sjoedwi Joun. J8}JeMWIO}S Paje|al-Uofjoniisuod a)eulwi|d/eziwiuiw pinom [enuejy Jajemwlols ABojoog
1saje| 8y} Jad JuswabeuBW JajeMwIo)s WIs}-Buo| pue -Joys ‘Buoz aul[aIoys ajelpawwl 3y} Jo apISINO

(9¢
pUE G'E SUOIOBS Ul PESSaIpPe G- SWa)l :2J0N)

Juswdojaaap Aue 0y pai} uonebiw
10} sjuswialinbal 4INS 8y} puoAaq Ajlieiun|on
PajoNpuUod 8g piNom pue ‘suolouny [eal60j0od
anoidwi 0} papusjul aie syled ay) Ul SaljiAloe
ay} Jo Auew ‘pauonuaw Ajsnoinaid sy
jejiqeHyuonejebap g
abueyo o} pajoadxa jou ase
seale aoepNns snolAJadwl ‘9A0qe pauo)uaWw
lenuajod juswdojaAspal 8y} uo paseg ‘dINS
Mau 8y} Japun pasodoid aie sjuswalinbal
aoepns snoinadwi ul abueyd oN
aoepns snoisdwy |

‘0LS°€8 AINS Pue 005°€8
dINS Jepun suoiosjold [euonippe 8ABY UdIymM
‘SpuBj}om pue swealls aAey syied ay} Jo [elanss

abueyo jou

pInom oeqjas abelaae Bulisixa 8y} 0S ‘UOIIPUOD
Jua.IND 3y} uey) abpa s Jajem ay) 0} JaSojo
pajeoo| Buiag sainjonuys Ul }nsal 0} Ajay| Jou

s| Juswdojanapal pue pajedionue jou ale syled
ay} ulyym syuawdojaasp mau ‘pauoiusw Apeaie
sy ‘(€°081°€8 dINS) 199} 09 ey} Ss| ou aq
asIMIBy0 pue ‘s|qissod Ji uonoipsunl auldloys
4O SPISINO pajeoo| 8q pjnoys sjuswdojaAsp pue
SaInjonu)s Jey} saysi|gelsa diAS ay} ‘JUSWUOIIAUD

uopenuape anep| 6
Apxsjdwoo suieioys g
$8INJoNJJs 19)eMIBA0
uo sjoedwi bunybil jewssixg </
uofeuIWIBUOD [BOIWBYD 9
JuswiaAow JusWIPasS G

Joineyaq
pue uonelbiw uow|es sjiusAnf p
uolejaban onenbe Jo ymois ‘g

:Joaye Aew

sjoedw] 8say| ‘Q'¢ PUB G'E SUONOAS

ul passnosip AjoAlle|NWIND ale asay)
‘uorjeoyipow auldioys pue yuswdojarsp
9INJONI}S JS)EMIBAO PAJeIDoSSE

Y}IM 1n290 pInod sjoedwl [euonippy

Jejqeyyuolerebop g
20BLNS snoinadw] |

'suonouny
pueidn Buimoj|os 8y} ‘Ajjeloyeusq

S9SED JSOW U] ‘18}|e 0} pajoadxa

aJe syled 0} suonjels)je pajedionue ay |
*@3LIOVdINI SISSIO0Ud/SNOILONNS

‘pajedionue s| sasn ul abueyo oN

'S8UI|9I0YS PAIOWIE O} SJUBWBOUBYUD
pue ‘(bunjosp pajelb 0} SUOISISAUOD
Buipn|oul) sa1njonl)s J8}eMISA0 0}

suoljoy uonjeso)say Aioje|n6ay-uoN pue swelboid Aiojeinbay 49430 Jo 19943

suoisinold dINS 30 19843

pajoedw Ajjerpusjod sassasoid
10 suonouny / uswdojaraqg Ay

suonipuo) Buysix3z

sisA|euy syoedw| aaenwny
puepiy Jo Ay




34

*saonoeld (g|) uswdojanag
joedw| moT Juswsajdwi 0} pue ‘Buidedspue| Mau |[ejsul ‘UoIeI0}Sa) WEal)s JO auljdioys 8)8|dwod djay yoiym
‘spuny weibold juswanoidw| [euden ybnouy) s|qissod ale syied suljaioys ay) 0} SJUSWSdUBYUS JBYI0

‘alinbal Buideaspue| pue ume| Jey) S}usLW)eal) |edILSY JO JUNOWE By} Sziwiuiw Ajjeonewelp
yolym ‘sanbiuyosy (NdI) Juawabeuely 1sad pajesbaju| Buisn paulejuiew osje ase syied s A0 ayl

‘sjjouaq Ajajes aljgnd pue soueuslUIEW JBYJ0 JO 8snedaq Ing (£)062Z°€8 dINS Ul 0s op 0} sjuawaiinbal

10 @sneoaq isnl jou ‘Buiyoap pajesd yum siaid oignd sy Jo |je soeunsal o} Bujuueld osie si Al syl

'(g'g UonOag Ul pajen|eAs A|ny 81ow aJe JUBWUOIIAUS dlienby

3y} Ul suoljeolipow Jaid Jo S}oaya :8)0u) ‘SJIp|IM pue Ysl} Joj suonouny [eo160joda pue sassaoold auljaloys
anoldwi pjnom BuliowIe Sul[aI10ys Ul SUOI}ONP3I PUB SINJONJIS J8JEMU| PUE JOA0D JBJEMISAO Ul SUOONPaY
“jled BulBl 10 dled yoeag ejiuen Jo pJemiajem jsnf pue uj payeoo| ale (¢ 9|qe| 98s) Ue|d UOHeIo}say
aUI[2I0YS 8y} Ul #1-Z| pue | sjoafold ‘uonippe uj ‘sa|dwexs 1o} SA0Je UOISSNOSIP T — [eljudplisay au) 89S
‘pue| 8)eAlld UO UOIEIO)SAI PUB JUBBOUBYUS SUI[2I0ys Alejun|oA ajowold 0} papusjul JUSWSA|OAUl pue
uoieonpa o1ignd uo siseydwa Ue Yyym SaA3oa[qo pue sjeob sapnjoul Ue|d UOIIeIo}Say auljaioys s.AlD ayl

SuOJY UONEIo}Say Aloje|nbay-uoN

*aul[a1oys ay) Buiyoeau sisyem Aue jo Ayjenb ayy sroidwi Aimols Aew
pue sjoedw| Jouns J8)emuIo)s paje[di-uoljonijsuod a)jeulw||a/oZIwiuiWw PINoM [enuel Jajemuwo}s A6ojoo]
1s9)e| 8y} Jad Juswabeuew Jayemw.o)s Wis)-buo| pue -Loys ‘8uoz aul[aioys ajelpawwl ay} Jo apISINO

‘sjoedwl 8siaApe azjwiuiw 0} Joafoid pasodoid e uo syuswaiinbai uonebiyiw pue ubissp ulepsd asodwi osje
pInom saiouabe asay ‘dINS pasodold sy} ulyim splepuels asay) Jo Auew papnjoul Sey puepiy jo Auo
ay) pue sdio) 8y} se spiepuejs ubisap Jejiwis Smoj|o} os|e M\JAA\ “UONEZI[IGe)S Bulj2Joys Jo} uolen|ens

|eaibojolg onewwelfold B pue Sainjoniis J8}eMISA0 10} (E-dOY) € Jwiad |elauas) |euoibay apnjoul 8say]

a1e splepue)s bunybi| ayy wouy suondwaxad

[esonss ‘JoremoH ‘(0Ly°'€8 dINS) Siengey

113U} PUB SHI|P|IM PUB YSlj UO S}O84D 9SIanpe

IW 0} Pa||0A3u02 84 |[eys Bunybi]
sjoedwi bupybi| leuisixg

‘eale

ume] Jiwi| Aew pue saonjoeld Juswabeuew

}saq adeospue| apnjoul (08¢°€8 dINIS)

SOANeUId)|E UONONPAI OBq)SS dUI|8I0YS
$8SB2.JOUI JUBUILIBIUOD [BIIWBYD €

‘ofjes |:¢ e je psjebpiw

a4 |leys %oeq}as ay} ul saaJ} Jueoyiubis Jo

leroway “((L)(P)(1)00T"€8 dINS) WMHO 83U}

wouy pajueld uoneysban ueuedu Jo 1894 0

Jo abeiane ue salinbal os|e S|y} ‘JUBWUOIIAUD

PaXI uegin 8u} 104 "00%°€8 dINS Aq

paje|nbai s| uonejaban Bunsixa Jo uoiualey
uonessjfe uoneyebep g

'08€°€8 dINS U! pajs]| ale suolonpal

joedwi |[euonippy "08%°€8 dINS Ul papnjoul

ale suoisinoid Jajemwlols ‘syue|d aAijeu

yim pajejabanal aq pjnom eale aioysieau

0 8108 00 3[IYMm Snolradwi Swodsq

pinom abpa s Jajem ay) pue sainjonsis

Arewud Buisixe usamiaq eale pue|

J0 sauoe ( Ajleyewixoidde ‘anoqe pauonusw

|enuajod juswdojaAspal 8y} uo paseq

'001°S8 dINS Japun palinbai Bunueld ueuedu

aUl[210Ys aU} O} PSJOASP Ed.E BY) 8ZIubooal

0} JBPJO Ul SJO| JUOILIS}EM 0} PASEBIOBP

Apybiis usaq sey aoeuns snoialadwl

PAMO|[B ‘JUSWUOIIAUS PaXI|\ Ueqin ay} u|
suoljessjle 8oeuns snoiuadwy |

‘sjoedw BuImo||0) 8y} ssaippe suoisinold dINS
aU) Moy 0} se S|ie}op papuedxa Joj JUSWUOIIAUD
7 — [BUBPISaY Japun SA0Je UOISSNISIp 89S

‘1984 Ot

Ajgrewixoidde 0} g¢ Ajgrewixoidde woly asealoul
Allenjoe pjnom yoeqias abelane ay) pue (399}
62~) dwes ay) Ulewal p|NoM 3OBq}as Ueipaw
ay} ‘sjo| g 0} dn jo jJuswdojaaspal pajedioiue

ue pue SOLIEUSDS 8say} Jopun ‘08¢'€8 dINS
pue 081°€8 dINS Jopun pajenbal ale syoeqes
2INJONIIS "MOJaq pajsi| swa)l 8y} jo Auew

0} aje|al Aay) se uoiouny |ea160j02s 0} syoedwi

uonenuaje arep ‘L
Ayxaydwoo suijaioys 0}
$8INJoNJjs 19)eMIsn0

uo sjoedw bunybi| (euisixg
uoljeuIwBUOD [BOIWIBYD
JuswaAowW JusLWIPaS

Joineyaq

pue uonelbiw uow|es ejlusAn,
uonejaban onzenbe Jo Yimols
spoedwi bunybiy jeussixg
suoljeld}[e JUBUILIBIUOD [BIILIBYD
uoyjessje uonejabap

suoleJs)|e 90eLns snoirisdulf

N © o

~ Q™Yo

:apnjoul Aew

sjoeduw Juswdojanap ‘ssajpiebay ‘ss9|
aq 0} pajedionue ase uoisuedxa ainjny
wioJ} suoouny |ealb6ojo0os uo syedwi
‘Sjoeqjes Buiisixe ay) Jo soueuUIBW

8y} pue (paxi|N ueqin 4o uondlpsunl
aul|aI0ys [ejo} 8y} Jo Jusoiad 9g

19/0 |ejo} Apealje seoepns snolnsadw)
UoR}IPUOd INO }Ing Bunsixa ay} usAlb
‘JOAOMOH 'JUSWIUOIIAUS T — [BUBPISDY
8y} 40} 9AOJE PaJLOSaP SSOU) 0} Jejiwis
KJaA a1e JUSWUOIIAUS PaXIN Uedin

ay} uiyym yuswdojaaap aininy Aq pajoaye
Ajjenusjod sassaooid pue suoiouny 8y
*@3LIOVdINI SISSIO0Ud/SNOILONNS

"JUSWIUOIIAUS
paxi\ uegin ay} Inoybnoly) pajedionue
aJe sasn [euonouny ul 8bueyo jau

ou ‘Apadoud o} Auadoid wouy 1nooo Aew
asn ul abueyo swos ybnoyyly ‘ueld

suoljoy uonjeso)say Aioje|n6ay-uoN pue swelboid Aiojeinbay 49430 Jo 19943

suoisinold dINS J0 19943

pajoedw Ajjerpusjod sassasoid
10 suonouny / uswdojaraqg Ay

suonipuo) Buysix3z

600¢ aunr
Auedwo) paysialep 8yl




44

‘weiboid uoneonp3 8ai] YINOA Uy} pue ‘sjosfold auoiysdednoog a|be]
‘siebuey yed Aeg epuenp Buipnjoul ‘uonouny [eaiBojoos aroidwi ey syied o} sjuswenoldwi jeuonippe
ul ynsai Ajoyl| [|Im ey} spoya Jo sdiysiaupied Jayjo Jo Jaquinu e sey osfe Juswpedaq syied sAND syl

“ied Aeg Mol A UM pajeloosse spuejjam ul pajeso) sjeaied ayeud [euopippe aseyaind

0} pasn aqg Aew ‘a|ge|leAe awooaq Aoy} se sayis ey Jo uolisinboe 1oy Buipuny sapiAcid JO Yjm sisisse
yoiym ‘weiboid yoje|\ juels) uonisinboy pueT yied pue aoeds uadp ay) “seonoeld () Juswdojereq
joedw| moT Juswaldwi o} pue ‘Buidesspue| Mau |[ejsul ‘Uoelo}sal Weals 10 auljeioys 8)e|dwod djay yoiym
‘spuny weiboid juswanoidw) [eyded ybnoiys s|qissod aie syied aulaIoys 8y} 0} SJUBIBOUBYUS JBUYIO

“alinbas Buideaspue| pue ume| Jey sjuswiess; [e1WaYd 4O JuNoWwe ay} aziwiulw Ajjeanewelp
yolym ‘sanbiuyosy (INd|) Juswabeuep 1sad pejelbeju| Buisn paurejuiew osfe aie syied s,AjD ay |

*(G'¢ uonoes Ul pajen|eAs Ajjny aJow aJe JUsWUOJIAUS dllenby ay) ul

suonealyipow Jaid Jo S}oaye :9j0u) “aJI|p|IM pue Ysl) Joj suonouny [e2160j098 aAocidwl PINOM 8injonJis Jajemul
PUE JOA0D J8JeMISAO Ul suoionpal a|qissod pue juswebeuew saloads uonelaban aAISBAU| “SPUBOA

Keg mouie Jo yied Aeg ejuenr jo piemisjem isnl pue ul pejedo) ale (¢ a|qe | 99s) ue|d uonelojsay
auljaJoys a8y Ul 6Z PUE G-¢ s}oalold ‘uolippe u| “sejdwexa 1o} SA0JE UOISSNISIP ] — [eIUSPISOY 8y} 89S
‘pue| 8)eAld UO UONBIO}Sa) PUB JUSWSdUBYUS auljaioys AJejunjoa ajowo.d 0} papualul JUSWSAJOAUI pUB
uoieonpa 21jgnd uo siseydwa Ue yum seAaalqo pue sjeob sepnjoul ue|d uonelojsay auljaoys sAN0 ay L
SuoIOy UoNEIo}Say Aloje|nbay-uoN

"auljeioys ayj Buiyoeal sisjem Aue jo Ayjenb ayy anosdwi Aimojs Aew
pue sjoedwi Jounu JBJeMWLIO}S Paje|ai-UoONLISUOD S)eUlW||8/aZIWIUIW PINOM [ENUE Joyemuwio}s ABojoog
jseje| 8y} Jad Juswabeuew Jajemuwo}s Wid)-Buo| pue -Hoys ‘8uoz auljaJoys ajelpawiw] 8y} JO apISINO

‘sjoedw 8siaApe azjwjuiw 0} 3oafoud pasodoid e uo syjuswaiinbai uonebiiw pue ubisap ulepad asodwi osje
pinom sajpouabe asay] "dNS pasodoid ay) ulyim spiepue)s asau) Jo Auew papnjoul Sey puepry jo AN
ay) pue sdio) 8y} se spiepuejs ubisap Jejiwis Smoj|o} os|e M\JAAM "UONEZI[IGE}S BUlj2J0oysS J0) uohen|enl

|eoibojolg onewwelBold B pue sainjonuis JaJemIano Joj (€-dOy) € Huwiad [elauas) [euoifiay apnjoul 8say |

‘sjoedw Joafoid aziwiuiw 0} suolepuswwodal padojaasp sey sdio) auy) ‘@21AI8S SalBYS!4 duLle|\ [BUOlEN

pue 821AI8S SHIP|IM PUB YSIH "S'N Y} YIim sjuswalinbas uoneynsuod joy saadg passbuepus o) ang
‘sjueo|idde uo sjuswaiinbai uonebiiw Jo ubisap uiepsd asodwi pinom pue ‘Spuefjem pue ‘saye| ‘swealls
Bunoayjoud Jo/pue Buneinbas yym pabieyo si sarousbe asay) jo yoeg "A6ojoo3 Jo/pue ‘(sdio)) siesuibul

J0 sdio) Auuy "S'N 8y} ‘MdaM dul Ag os|e Ing ‘puepury jo A0 auy Aq Ajuo Jou maiaal aiinbal pjnom
‘uononisuogal auljaioys pue siaid Ajuewnd ‘sjesodoud Jeyem-190 Jo -ul Auy TStieibold Aiojenbay J9yi0

‘JuswidojeAap 0} pal} uoneBbiiw

104 sjuswalinbas JINS 8y puokaq Ajejun|on

pajoNpuod 8q PINOM pUE ‘SUOHOUN (2160|008

anoidwi 0} papuajul aJe sxled ayj Ul SSRIAIE

8y} Jo Auew ‘pauopuaw Ajsnoiraid sy
jelqeryuoneebop 4

'015°€8 dINS Pue 00S°€8 dINS Jopun
suo1399j0id [euonippe aAey Yolym ‘Spuefjom
puUE SWeal)s JO SISISUOD JUSWIUOIIAUS [elnjeN
8y} jo isol\ ‘pasodoid aq Jaas |im ‘sjies} o1ignd
Allenusjod uey} JaYjo ‘saINjONI}S MauU Ou Se
‘JUBIUOJIAUS [BINjEN 8U} Ul BNSS| JUBAS|a) B Jou
aJe SY0Bql9S '9A0Qe Q'€ PUE ‘G'E ‘4'E SUOI8S
Ul passnasIp aJe jey} suoouny [esifiojods
auljaioys 0} soeduwi [euajod Buiziwiuiw je
pawie aJe JUSWUOIIAUS [enjeN 8U} 0} Splepue)s
Juawdojanap dNS Y} JO S}90e) [BIBASS

jenqey/uopelebop |

‘s|ieJ} 91j1gnd 0} sjuswanoid

awos sdeylad pue ‘sbupue|d

9AIJEU JO UONE|[e}sUl ‘Uofelaban aAlseaul
Jo Juswabeuew o) pajejal AjaAIsnjoxa
JSOW|E 8Je JUSWUOIIAUS [BIN}EN

8y} UIY}IM In220 0} pajediolue SallANOY
*@3LOVdINI SISSTO0Ud/SNOILONNS

‘pajedidnue

s1 sasn ul 86UBYD ON ‘SPUE}oM

Aq (A1930]dwoo sased |esanas ul)
pasaquinaus Alybiy sjo| a.e Jo ‘ededs
uado pue syJed Jojy pabeuew Auadoid
a11gnd Jayye ||e a.e Sjo| JuedeA,

8y} ‘p'¢ UOID8S Ul BAOGE PasSNISIp Sy
‘pajiwI| AJ9A 8 [|IM JUSWUOIIAUS [einjeN
8y} ul INJWWdOT3A3A FdNLNS

*SJOpLII0D
pUB}aM 38810 S8QI0 pue Yied
Aeg ejuenr pue spuepem Aeg
MOLEA 8} Jo Aj2Jiud pasudwod
s1})| "@oeuns snojasadwi jusdlad
| Ajuo Bujurejuod ‘yuswdojanap
Bunsixa ou yym aoeds

uadopyied Ajgijua Si JUSWUOIIAUS
[ednieN 8y ulyym auljaioys a8y

|eanjeN

(o€
pUB G'g SUOI}08S Ul PASSAIPPE | |-G SWa)l :9}0N)
“((e)(2)oLp €8 dINS) Bunyby

|leuoseas pue ‘(s|ieJ} ‘a'1) Aem-jo-sjybu
o1ignd ‘Bunybil Aousbiawa se yons ‘papnjoul

suojjoy uoneiolsay Aiojejn6ay-uoN pue sweiboid Aioje|nbay 19430 J0 3993

suoisinold dINIS §0 39343

pajoedw Ajjerpusjod sassasoid
10 suonouny / uswdojaraqg Ay

suonipuo Buysix3z

sisA|euy syoedw| aaenwny
puepiy Jo Ay



The Watershed Company
June 2009

8 NET EFFECT ON ECOLOGICAL FUNCTION

Table 17 above examines development and redevelopment potential by environment
designation, except for piers and shoreline armoring which are addressed collectively
in Section 3.5 and 3.6. It is clear from Table 17 that the City is already highly
developed, and has limited potential for new development on just a few vacant lots. A
large number of other vacant lots are encumbered by wetlands and are not expected to
be developed. The vacant lots with potential for new development are vegetated, and
even contain a few trees, but much of the vegetation is invasive and the lots are so
narrow that their habitat value is quite limited by the proximity of roads and other
developments.

Collectively, the redevelopment potential may shift development closer to the water’s
edge, but the condition of the remaining space will be improved overall by installations
of native landscaping and compliance with lighting standards. Further, the allowances
for non-structural developments in the setbacks are more limited than the existing
condition. In the long term, impervious surfaces currently located in the existing and
proposed setbacks may be removed.

The effective overwater coverage (but not the actual footprints) should also decrease
over the next 20 years, even with installation of new piers and pier additions. Because
of the increased requirements to demonstrate need for new shoreline armoring and the
requirements to consider soft solutions for new and replacement shoreline armoring,
the City’s overall shoreline hardening condition will at worst remain the same, and
realistically will improve over time.

Potential for improvement of shoreline ecological functions is currently greatest on City
park properties, with substantial conversions of solid to grated decking, installation of
native vegetation and removal of invasive vegetation, restoration of wetlands and a
stream, and enhancement of currently armored shoreline.

Even without implementation of the Restoration Plan, the proposed Shoreline Master
Program should result in maintenance of the current level of ecological function, and
possibly even improvements over time. However, when paired with the Restoration
Plan, ecological function of the City’s Lake Washington shoreline is certain to improve.

Therefore, no net loss of shoreline ecological functions is anticipated.

43



City of Kirkland
Cumulative Impacts Analysis

O REFERENCES

Longcore, T. and C. Rich. 2004. Ecological Light Pollution. Frontiers in Ecology and the
Environment. 2(4):191-198

Mazur, M. and D. Beauchamp. 2006. Linking piscivory to spatial-temporal distributions
of pelagic prey fishes with a visual foraging model. Journal of Fish Biology.

Rich, C. and T. Longcore. 2006. Ecological Consequences of Artificial Night Lighting.
Island Press. Washington.

The Watershed Company. 2006. Final Shoreline Analysis Report Including Shoreline
Inventory and Characterization for the City of Kirkland’s Lake Washington
Shoreline. Prepared for City of Kirkland.

44



The Watershed Company
June 2009

10 LiSsT OF ACRONYMS AND
ABBREVIATIONS

COrps .o, U.S. Army Corps of Engineers
Ecology.....cccoevinunnne. Washington Department of Ecology
OHWM......covvrrnne. ordinary high water mark
SMP....cooiiiieeieieiennes Shoreline Master Program

WDEFW ..., Washington Department of Fish and Wildlife
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APPENDIX A — ENVIRONMENT DESIGNATION MAPS

Appendix A
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APPENDIX B - FIGURES
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New Single-Family Overwater Structures
Total # of new single-family piers possible (5 SF at 480 and 1 joint-use at 700) 6
Total square footage allowed for new single-family pier (fully grated) 480
Total square footage allowed for new joint-use pier (fully grated) 700
Total new square footage for new piers 3,100
Total new effective overwater square footage (40% open space) 1,860
Total effective square footage of overwater cover for new single-family piers 1,860
Replacement of Single-Family Overwater Structures
Total # of existing single-family piers 111
Percentage of piers to be replaced
Total # of piers to be replaced 22
Average replacement pier size (assumes piers to be rebuilt at same size as existing,
but fully grated) 841
Total square footage fully grated 841
Total square footage of replacement piers (same as existing footage) 18,677
Total replacement square footage with grating 18,677
Effective overwater coverage of replacement piers (40% open space) 11,206
Effective reduction in overwater coverage as result of replacement 7,471
Repair of Single-Family Overwater Structures
Total # of existing single-family structures 111
Percenta_ge of existing piers to be replaced with grated decking in nearshore 30 feet 30%
(240 sf/pier)
Total square footage of decking to be replaced with grating 7,992
Effective overwater coverage of replaced decking (40% open space) 4,795
Effective reduction in overwater coverage as result of repair 3,197
Additions to Single-Family Overwater Structures
Percent of existing piers expected to propose additions 10%
Total square footage estimated for new additions (50'x4' for each addition) 2,220
Total square footage fully grated 2,220
Total new effective overwater cover (40% open space) 1,332
Effective increase in overwater coverage for additions 1,332
Total square footage of existing pier 93,384
Reduction of effective overwater cover based on repairs -3,197
Increase in effective overwater cover based on new piers 1,860
Increase in effective overwater cover based on pier additions 1,332
Reduction in effective overwater cover based on replacements -7,471
TOTAL FINAL EFFECTIVE OVERWATER COVER 85,908
NET CHANGE IN EFFECTIVE OVERWATER COVER -7,476
Repair of Multi-Family Overwater Structures
Total # of existing multi-family structures 25
Total square footage of structures 59,867

Average square footage of multi-family structures
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City of Kirkland
Cumulative Impacts Analysis

2,395
Percentage of existing piers to be replaced with grated decking in nearshore 30 feet 5%
(240 sf/pier)
Total square footage of decking to be replaced with grating 300
Effective overwater coverage of replaced decking (40% open space) 180
Effective reduction in overwater coverage as result of repair 120
New Multi-Family Overwater Structures
Total # of new multi-family piers possible 5
Total square footage estimated for new community pier 2,000
Total square footage fully grated 2,000
Total new square footage for new piers 10,000
Total new effective overwater square footage (40% open space) 6,000
Total square footage of non-grated section 4,000
Total effective square footage of overwater cover for new multi-family piers 6,000
Total square footage of existing multi-family piers 59,867
Reduction of effective overwater cover based on repairs -120
Increase in effective overwater cover based on new piers 6,000
TOTAL FINAL EFFECTIVE OVERWATER COVER 65,747
NET CHANGE IN EFFECTIVE OVERWATER COVER 5,880
Repair of Commercial Overwater Structures
Total # of existing commercial structures 11
Total square footage of structures 133,516
Average square footage of commercial structures 12,138
Percentage of existing piers to be replaced with grated decking in nearshore 30 feet 30%
(240 sf/pier)
Total square footage of decking to be replaced with grating 792
Effective overwater coverage of replaced decking (40% open space) 475
Effective reduction in overwater coverage as result of repair 317
Total square footage of existing commercial piers 133,516
Reduction of effective overwater cover based on repairs -317
TOTAL FINAL EFFECTIVE OVERWATER COVER 133,199
NET CHANGE IN EFFECTIVE OVERWATER COVER -317
Repair of Public Overwater Structures
Total # of existing public structures 9
Total square footage of structures 32,218
Average square footage of public structures 3,580
Percentage of existing decking to be replaced with grated decking
Total square footage of decking to be replaced 32,218
Effective overwater coverage of replaced decking (40% open space) 19,331
Effective reduction in overwater coverage as result of repair 12,887
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Total # of additions to piers possible 2
Total square footage estimated for new additions 2,482
Total square footage fully grated 2,482
Total new effective overwater cover (40% open space) 1,489
Effective increase in overwater coverage for additions 1,489
Total square footage of existing public piers 32,218
Reduction of effective overwater cover based on repairs -12,887
Increase in effective overwater cover based on additions 1,489
TOTAL FINAL EFFECTIVE OVERWATER COVER 20,820
NET CHANGE IN EFFECTIVE OVERWATER COVER -11,398
Existing Overwater Coverage
Total existing overwater coverage - single-family 93,384
Total existing overwater coverage - multi-family 59,867
Total existing overwater coverage - commercial 133,516
Total existing overwater coverage - public 32,218
Total existing overwater coverage (square footage) 318,985
Effective Overwater Coverage at Buildout
Total overwater cover at buildout - single-family 85,908
Total overwater cover at buildout - multi-family 65,747
Total overwater cover at buildout - commercial 133,199
Total overwater cover at buildout - public 20,820
Total effective overwater coverage at buildout (square footage) 305,675
Change in Effective Overwater Coverage at Buildout
Net change in overwater cover - single-family -7,476
Net change in overwater cover - multi-family 5,880
Net change in overwater cover - commercial -317
Net change in overwater cover - public -11,398
TOTAL CHANGE IN EFFECTIVE OVERWATER COVER AT BUILDOUT -13,310
PERCENTAGE DECREASE IN OVERWATER COVER AT BUILDOUT -4.2%
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Vegetation Detail
Juanita Bay Wetland



Vegetation Detail
Residential - L Environment



Vegetation Detail
Urban Mixed Environment



Vegetation Detail
Residential - M/H Environment



Vegetation Detail
Yarrow Bay Wetlands






